1,872,907

H. L. DOHERTY
METHOD OF BURNING FLUID FUEL

Aug. 23, 1932.

2 Sheets—Sheet 1

Original Filed Jan. 22, 1925

m —
2z INYL OL 1O - g m
3 j
\ 02 w:.r_moh»; “ Woy4 o Nv@ Yy 04 m%
g22) \ R, \ /2 w3
@ | s ra 1 1 NQ 7 NN J
X% -
%&. 2
G /4 =
i
2,
%&QN\. |22/ &/ 05
M=
o1
0%l " = WWﬁ /4
Son \\\MM
92l ou| | | ][]
82/\ “zy
a6
“7|
287,
_/
[ [/
Vi
e

Y. bk

1y his ttorn



Aug. 23, 1932. H. L. DOHERTY : 1,872,907

METHOD OF BURNING FLUID FUEL

Original Filed Jan, 22, 1925 2 Sheets—Sheet 2

. JInventor
HENRY L.DOHERTY

33)13 his abto'c%mj W



HFNRY L. DOHERTY, OF NEW YORK N Y., ASSIGrl\TOR TO COMBUSTION UTILITIES COR—-

o

Patented Aug. 23, 1932

UNITED STATES

1,872,907

-PATENT OFFICE

PORATION OF NEW YORK N..Y.,-A .CORPORATION OF MAIND v

METHOD OF BURNING- FLUID FU‘EL

© Original apphcatmn filed ‘January ‘22, 1925 Senal ‘No. 3907
September 12, 1929.

The present invention rﬂlates to-the com-
bustion of fluid fuels, and more particularly
to an improved method of burning liquid
fuel. This ‘invention . was orlgmally ‘de-
scribed in my application Serial No.'3;907,
filed Jan. 22, 1925, of Whmh this i is'a d1V1~
sion.

The domestic oil burmno systems pre~

~ viotisly developed have'in General been limit-

1w

ed to the use of a relatwely high priced
quality of oil. Also, they often:give off an
unpleasant - 6dor. Moreover both: the:.ga
burhing systems and the oil burning systems
have been relatively expensive to operate and
complicated in construction as compared
with coal burning systems.

One object of the invention s to prov1de

a method of burning fuel in a domestic-

furnace by which a relatlvely expensive and

vy readily inflammable fuel such as gas is uged

for the normal load heating purposes of the
furnace with the supply of ¢ gas being limited
to a fixed amount and when more heat:is
required than will be provided by the fixad
amount of gas, it will be supplemented: by a
relatively cheap and not easily ‘inflammable
fuel such as the cheaper grades of-oil.
Another object of the present invention is
to provide an ‘odorless method of burrhn(r 011

o5 in domestic heating systems.

A further object of: the present 1"1vent10n
iz to'provide a method capable of satisfae-
torily burvnn: heavier,and therefore cheapar
oil, than is now commonly used in automatm

. house heating systems.

The novel features of ‘the present inven-
tion are pointed out with partlculanty i t’he
appended claims.

The invention, together Wlth further ob-’

jects and '1c7v‘1ntaores will best:be understood
from the foﬂowmcr descrlptmn taken i ¢on-
nection with the accompanyvncr drawmgs, in
which

Fig. lisa view of an apparatus adapted to

‘ opera‘ e in acdordance with'the mettiodiof the

present invention ; the view being partly dia-
grammatic, parts shown'in sectwns ‘and par ts

a0 elevation for purposes of illustration:-

IMig. 2 is an elevation-on alargeiscale of
the gas burner and gas controlhng ‘portion

D1v1ded and thlS\ applicatlon ﬁled
Serial’ No 392 068 : X

of the apparatus illustrated i 1n Flo 1, parLs

being-shown in section.:

‘Kig. 3'is a plan of a portmn of the ‘gas
burner illustrated :in Fig. 2. .

Fig. 4 is a vertical, central sectlon of the
oil_drawback device: lustrated in Fig: 14+

‘Fig. 5 is.a plan of ‘the: 011 burner 1llus-
trated in Fig. 1.~ .

Fig. 6 is-a section of the 011 burner taken
on the hne 6-—6 of I‘w 5 lookmcr i the dlrec-
tion of the arrows.

~Jn the drawings, 10 is a- boﬂer, 111ustrated
as- being one- of an ordinary house: heating
type, and having a furnace 12:within ‘which:
iga burner apparatus 14. In-installimg fan
apparatus such as 14 in a coal burning furnace
in.accordance with the presentinventionjthe
ordinary. coal burning: grates are: :removed

60

and -a sheet metal plate 16-is placed ‘inthe

lower portion ‘of the furnace 12; said:plate

resting onl the lugs 18 ordinarily. used to stp=:
The sheet 16 is ‘centrally:

port the grates.
apertured to réceive the burner- apparatus 14
which-projects up into the:lower :portion .of

the furnace 12. - Apparatus 14 s mounted at.
one end of a flue or air box 20 which extends:

into the ash pit 22 of the furnace 12 throucrh
the -ordinary doorway for removmrr the
ashes.

The burner apparatus 14 compmses a gas
burner 26 and an oil burner 28; burner 26.be-
ing. of -annular or ringlike “form ‘having:a
central .opening. thr ough which burner 28
projects. Gas.burner 26, Figs. 2 and .4, in-
cludes ‘a considerable number of individual
burner tips 30 extending. in a ring .around

its upper edge and.has also. a. number of-tips.
82 adjacent the upwardly. projecting tips: 80,
‘but inclined inwardly somewhat. toward the\

center of the burner 26, so that flames, from
the tips 32 entirely surround and prOJect
across the path of a jet of atomized oil issuing
from the centrally positioned oil burner 28
Surrounding the tips 30-and 32.and extend—
ing upwardly above the level'of the same is a’
Bell ‘or cylinder 34. -Bell 34 may be-of cast
iron or of fire brick or like refractory ma-
terial; or it may be cast iron-lined with re-
fractory Resting on the upper edge of cylin-
der 34'is a spider 36 supportmg a'céntral
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plate or button 88, which is made of cast iron,

or fireclay, and so positioned as to.contact

- with and spread oil flame issuing from the oil

burner 28 and insure the thorough mingling
of the o1l and oil flame from burner 28 with

the gas and gas flame from burner 26. The-
upper “edge of cylinder 34, moreover; is

- notched as illustrated at 89, Fig. 1, so that
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flame from burners 26 and 28 may spread and

issue from the cylinder 34 somewhat laterally

as well as upwardly.

It is well known that not all types of boil-
ers are.equally efficient. when fired by gas..

When the amount of hot gases passing
through the the boiler is small as compared
to the size of the flues of the boiler, the effi-
ciency often suffers unless the heating sur-
faces receive heat by radiation. The appa-

ratus according to the present invention is

therefore designed so that the flame pro-
duced in the firebox when using gas only may
be made either luminous or non-luminous as
required in order to cbtain best. efficiency
with. the particular type of boiler with which
a given burner apparatusis to be-used.” Ac-
cording to the present invention, a high heat
efficiency is obtained from the gaseous fuel
used by burning the gas, when so desired, as
a luminous flame in a position from which it

radiates to.a relatively large amount of heat-.

ing surface.  Burner 26-can bse readily ar-
ranged to radiate to a.large heating surface
in-comparison to the energy of the gasbeing

burned when the. burner is installed in an
ordinary domestic type of coal burning boil-

" er furnace, such boilers having ordinarily a

40

considerable percentage of their heating sur-
face in position to receive radiation from a

-coal fire on the grate. Moreover, when the

system according to the present invention is

applied to a domestic type boiler, the space

~ designed to be occupied by coal and ashes is
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available to receive heat by radiation from
burner 26, Tt will be clear from the drawings
that the active surface of the boiler is not re-

“duced. according to the present invention by

refractory material placed against it to pro-
mote the combustion of the oil. Therefore,

when the apparatus is adjusted to give a lu-

minous flame, the flame issuing from cylinder
34 radiates directly to all parts of the boiler
surface which would receive direct heat or

radiation from a coal fire. As it is good prac-

tice to burn fuel oil with a luminous flame, no

- attempt is made to provide means for adjust-
ing the apparatus to:a non-luminous flame .

when the oil is being burned. -

According to the present invention, more-.

over, the cylinder 34 has a ring of apertures
40 therein at a level slightly above the ends
of the burner tips 80 whereby products of
combustion may be circulated by induced

- draft from the furnace firebox.into the flame

65

within the cylinder 84 to lengthen the flame

1,872,907

and assist in improving efficient combustion
of the oil. - , '
Great difficulty has been experienced here-
tofore in using fuel oil for domestic boiler
furnaces because the amount of oil burned

-is.comparatively small, the fuel often has a

very high viscosity, and is quite dirty. - Ac-
cordingly, the oil does not feed uniformly to.
the burners-and the 1gnition is not regular
nor the combustion sufficiently uniform and
complete to maintain in the furnace the high
temperatures necessary for proper combus-
tion. In accordance with the present inven-
tion an ideal condition for burning heavy
fuel oils is provided by burning gas within
a refractory chamber to maintain a radiat-
ing surface which will readily ignite fuel oil.’
To this end the gas is used as the normal load
fuel and is burned within the eylinder 84 in
amount sufficient to meet the normal heat re-
quirements of the boiler. When the require-
ment of heat from the boiler increases above
normal, the oil is introduced through the
burner 28. At this time the gas is burning
at its maximum amount. Thervefore the oil
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is introduced into a heated chamber and inte -

a burning gas flame. When the combined
combustion :of the:oil and gas has sunplied
the heat requirements of the boiler the oil
will be cut off from the burner 28 before the
gas is turned down in the burner 26, and
accordingly the amount of oil being burned
is substantially uniform and is in sufficient
amount -to maintain: an efficient and ideally
burning luminous oil. flame. B

The means for supplying gas and air to
burner 26 and for regulating a flow of the

05
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same as above described and according to the

present invention will now be described in

detail : ‘ o '
Pipe 42 (Fig. 1) is connected to a gas sup-

ply which may be the ordinary city gas.

Pipe 44 is taken off from pipe 42 and leads

105

through the flue 20 to a pilot burner 46 ad-

jacent the gas burner 26: Pipe 42 is ex-
tended within the flue 20 and connected to
deliver into a chamber 48 of an air and gas
proportioning and mixing device 50 suspend-
ed within flue 20 by a bracket 52.  The de-
vice 50 has a mixing chamber 54 which opens
into the flue 20 by way of passage 56 and
which connects with the gas chamber 48 by.an
aperture or passage 58. The gas flowing
through aperture 58 draws air throngh pas-
sage 56 and the air and gas after mixing in
chamber 54 pass through the pipe 60 within
flue 20 to the gas burner 26. In order that
the flame of the burner 26 may be regulated
as desired, a needle valve 62 is arranged to
govern the passage 58, valve 62 being pro-
jected as a pin or like form backwards
through the wall of chamber 48 opposite pas-
sage 58 and being slidably mounted in the
wall of the chamber 48. The outer end of
the valve 62 is fixed to a cap 64 slidably
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mounted on pins 66 fixed in lugs 68 on the
exterior of the device 50.. The cap 64 when
moved up agamst the end of the device 50
covers the air passage 56 and shuts off the
flow of air to the mixing chamber 54. At the
same time cap 64 carries the valve 62 into

such a position that it closes the gas aper-

ture 58. Therefore by moving. the cap 64
in one dlrectlon or the other on pins 66, the
flow of air and gas to the burner 28 ID‘L:y' be
regulated as desired and the cap 64 is so ar-
ranoed with respect to the valve 62 and the
intake end of the air passage 56 that a de-
sired percentage mixture of gas and air is
maintained in the pipe 60 and burner 26.
The air adimitted to mixing chamber 54
through passage 56 is primary air in accerd-

ance with the ordinary nomenclature of the.

art. A damper 70 is arranged to control
the admission of air into the flue 20 through

ypening 71, damper 70 being operated through .

link 72 connected to a bell lever T4 which
operates the cap 64 and needle valve 62, bell
lever 74 being pivoted to a bracket 76 fixed
to the part 52. One end of bell lever 74 is
connected to rod 78 and automatic means is
provided for operating the rod 78 in accord-
ance with the need for heat to be delivered
by the system of -which the burner apparatus
14 is a part.

If the burner apparatus is part of a house
heating system, the automatic means just
mentloned includes a thermostat 80 placed
in the room whose temperature it is desired
to control. Thermostat 80 includes two fixed
contacts 82 and 84, respectively. Tt also in-
cludes a movable contact arm 86, the position
of which is controlled by the temperature of
the room on account of the expansion and
comrachon of the curved metal portion 88,
90 is an electric motor supplied by current
through wires 92 from the power line 94.
The circuit of motor.90 is extended through
wires 96, 98 and 100 to thermostat 80, wire
96 being normally connected to fixed contact
82, wire 98 being normally connected to the
arm 86 and wire 100 being normally con-

nected to fixed contact 84. ere 100 1s also'

connected to an automatic thermostat or cir-
cuit closing device 102 by means of a branch
101 while wire 98 is interrupted at point 104
and connected to the arm 86 through the loop
99 running through the device 102,

The parts of the fuel and air controlling
devices are illustrated in Fig. 1 in the posi=
tion assumed by them when the burner 28
is inactive. The room whose temperature is
controlled by thermostat 80 will therefore
be cooling off. - Assuming that the tempera-
ture of the room has declined to the lower
limit desired, the arm 86 of the thermostat
80 strikes the contact 82. The motor 90 is
so constructed that each time its circuit is
closed, it turns its driving shaft 180 degrees
ond then stops. -The cireuit of motor 90 hav-

3

ing been closed as just mentioned, the motor

thereupon rotates its shaft 180 degrees from -

the position illustrated in. Fig.1. The motor
90' and thermostat control, therefor just de-
scribed are similar to those used in the known
Honeywell house heating systém and form

70

no part of the présent invention. The' de-

tails of motor 90 are therefore neither dlS-,

closed nor ¢laimed herein.

The crank or arrh 106 fized to the shaft or
motor 90 is thrown:down by the movement
of the motor just mentioned and the spring
108 placed in tension. Spring 108 connects
the arm 106 with cord 110, cord 110 running
over pulléys 112 and connectmO' to a cross
head 114 carrying the rod 78, prevmuely men-
tioned. ' The downward pull on the spring
108 tends to 1ift the cross head 114 and there-
by open the gas valve 62 and passage 56 to
bring up the gas flame of burner 26. When,
however, the temperature of the room is at
the upper desired limit, arm 86 of the thermo-
stat 80" strikes the fixed contact 84 again

closing the circuit of motor 90 and causing.

said motor shaft to execute another half turn
or rotary movement of 180°. The arm 106
is thereby again thrown upward ints the po-
sition illustrated in Fig. 1, the tension of
spring 108 being relaxed and the arm 78 per-
mitted to drop to close oﬁ' the flow of gas to
burner 26.

However, accmdmcr to the present inven-
tion it is preferred that the gas flame be in-
creased gradually and turned off gradually,
and for this purpose a retarding means is con-
nected-to the cross head 114, said retardiig
meéans comprising a tod 116 fixed to cross
head ‘114 and extending -into the dash pot
cylinder 118.  Within the dash pot 118, rod
116 g connected to a weighted piston 120,
(Fig. 2), the dash pot 118 being filled with
light oil, preferably a mixture “of kerosene
and hght lubricating oil, and the ends of the
dash pot above and below the piston 120 con-
nected by pipe 122 (Fig. 1), having a retard-
ing valve 124 therein. “When the spring 108
has been tensioned by the motor 90 as above
described, the tension of the spring is resist-
ed by the weight of piston 120 and the.mo-
tion of the weight. of pisten 120 is moreover
retarded by ‘the oil in the dash pot so that
the crosshead 114 carrying the operating rod
78 can rise only gradually and the fuel to
burner. 26.is turned on gradually. -Similarly,
when the moétor 90 is turned into the position:
illustrated in Fig. 1 so that the spring 108 is-

k{3

80

85

L

95

100

108

110

11

b

20

relaxed, the- Welghted pistoii’ 120 O'radually :

carries the rod 78 downwardly and-the move-
ment of rod 78 correspondingly shuts off the
flow of gas.to burner 26, the movement of the
piston: being resisted by oil flowing through
the valve 124, Tt will be seen that the parts
of the gas controllmg apparatus just de-
scribed are illustrated-in-Fig. 1 in the posi-
tion assumed by them shortly after the motor.

125
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A d. the arm 106 to the uppermost
position, thereby relaxing-spring 108. .

- The means for supplying oil to burner 28

and for starting and stopping the flow.of the

94 has turne

same according to the present invention will-

now be described. v i

. 'The movable cross head 114 carries an. in-:
sulated contact-126. . A co-operating contact

128 is mounted on-:and insulated from:the

fixed -standard 130, the latter mounted on’

dash pot cylinder 118. Contact 126 strikes

contact 128 at. the upper limit of travel of

cross-head 114 as it moves upward -under
the influence of spring 108 as previously de-
scribed.. Also, the contacts 126 and 128 sep-

.arate’as soon as cross head 114 starts down-

wardly when the tension on: spring 108 -has
been relaxed. Contacts 126 and 128:are in-
serted .in the circuit of ‘motor 132 which

o drives'a pump 134 furnishing oil to oil burner

28. - The circuit of motor 132 is taken off the
power line or circuit 94 through lead 136,
passing.through contacts 126 and 128 to the

~ casing.of motor 90 and thence through lead

25
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137 to an emergency circuit opening device
140 and thence by lead 142 to the casing of
motor 132 itself from which it returns to the
other side of power circuit 94 by lead 144.
From the foregoing, it will be seen that the
oil pump 134, and hence the oil burner 28, is
thrown into operation only after the operat-
ing rod 78 has reached the upper limit of its
travel and hence after the gas burner 26 is
operating at maximum rate. It will be seen
also that ¢il pump motor 132 and pump 134

“will be stopped by breaking. the circuit of

motor 132 at contacts 126, 128 as soon as the
rod 78 controlling gas valve 62 starts down-

~ward to shut off gas to burner 26.

The casing of oil pump 134 is supported
from that of oil pump motor 132 and the
shafts. of the motor and pump are directly
coupled in alinement.” Also intermediate o1l
pump 134 and motor 132 is an air pump 136

furnishing air for atomizing oil from pumyp.

184 in burner 28. The casing of air pump
136 is fixed to the casings .of motor 182 and
pump 134 and its shaft is in-alinement with
those of the motor and oil pump,motor132and
pumps 134 and 136 forming a unitary struc-
ture.
188 and'is forced to burner 28 through pipe
145. . Airpump 136 delivers air for atomizing
the oil through pipe 24 previously mentioned,

67 pipe 24 running between pump 136 and burner

98, - o : .
- 'When pump 134 has been-operating to force

oil to burner 28 and is then shut down by

one of the automatic controls previously de-
scribed, unless means were provided to:pre-

-vent it, oil would stand in the upper part of

the burner 28 when not operating. ~As the up-
per part of burner 28 is surrounded by a ring

of gas jets ‘from burnér tips 80 and 32, o1l

so standing in burner 28 would be carbonized

71

Oil flows to pump. -134:-through pipe

1,872,907

by the heat and would seon clog burner 28.

- To prevent carbonizing of o1l in burner 28, a

draw-back device 146 is provided in pipe 145
intermediate pump 134 and burner 28. De-

vice 146, details of which are set out below, .
‘acts automatically. to-cut-off pump 134 from:-

burner 28 assoon as the pressure of oil in
pipe:145 drops upon shutting :down of pump
134 and device 746 then acts to suck back
into its own casing some of the oil in pipe
145, so that the oil in burner 28 is drawn down
below the level at which it can be carbonized
by heat-from burner 26. .. -

The two.devices 102 and
and on the boilers, respectively, previously

mentioned as forming part of the system ac-

cording to the present invention operate only
under abnormal conditions.  Thermostat de-
vice 102 comes into operation upon the extinc-
tion of pilot light 46.. When the thermostat
in device 102is maintained at normal ternper-
ature ‘by the heat from pilet light 46 con-
tacts.are made to connect the two halves of

7¢

140, atthe burners

80

loop-99 so that wire 98 acts as a continuous '

wire leading to thermostat arm 86-as pre-
viously described. When, however, device
102 cools below a. certain temperature it con-
nects wire 101.with loop 99.. The action of
device 102 when it cools ‘down therefore is
the same as that of thermostat 80 when the
thermostat is heated up and upon-the con-
nection of wire 101 with loop 99 by device102,
motor.90 if not already in that position turns.
arm 106 to point upward, thereby first cutting

“off the oil, 1f the pump is in operation and then

gradually cutting off the gas.”
Device 140 controls only the oil-pump motor

90 -
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182. When the temperature or pressure with-

in the boiler 10 exceeds certain desired limits,
device 140 disconnects wire 142 from wire 137,
thereby interrupting the circuit of motor 132
and shutting down this motor and oil-pump
184.. The oil to burner 28 is thereby shut off.

Secondary air-as well ‘as primary air for
the gas flame is furnished through opening
as  previously . ‘mentioned. However,
damper 70 governing opening 71 is opened
substantially fully before the oil pump 184 is
started, a very small movement of contacts
126 and 128 one way or the other being suffi-
cient_to start or stop oil-pump motor 182,
The damper 70 is adjusted to give the proper
supply of air for the miaximum flow.of gas to
burner. 26, whilé primary air for oil burner
28 is supplied through pipe 24, so that it is
clear an. additional supply of air is needed
to furnish secondary air to burner 14 when
oil as well as gas is being burned. For the
purpose just mentioned there is provided a
second air inlet aperture 810-in air ‘duct 20,
aperture 310 being closed by damper 312 ex-
cept when oil is being burned. Damper 812
is 1lustrated as hinged at 314 to the outside
of the top surface of duct 20 whereby this
damper closes by its own weight. Of course.
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if the damper 312 were so placed that it did-

not close by its own weight some means would
need to be provided to hold it normally closed.

- In order to open damper 312 when needed, a

10
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link 316 is connected to the unhinged end

of the damper, link 316 being pivoted in turn
to arm orlever 818. Lever 318 is pivoted at
the end removed from link 816 to a fixed
standard 320. Lever 818 lies above and is
connected to a fiexible operating diaphragm
322, diaphragm 322 being attached so as to
close the upper.end of cylinder 324 which is
mounted on the duct 20. . A pipe 328 con-

nects the interior of air pipe 24 with the in-

terior of cylinder 324 beneath diaphragm
822. ~With this arrangement the same air
pressure is maintained in the cylinder 824
as in the pipe 24. Therefore when the air
pump 186 1s put into operation the diaphragm
322 will be actuated to open the damper 312
to admit secondary air.

At the instant the motor 132 pumps 134

and 186 have-been shut off by the automatic.

controls, the burner 28 is still full of oil and,
being surrounded by a ring of gas flame, oil
in the upper part of burner 28 would soon
carbonize and prevent the operation of the
burner when the oil is next pumped into it.
To prevent the carbonizing of the oil in
burner 28 an automatic means is. provided
for drawing down the level of oil in this
burner as soon as the pressure 1s taken off of
the oil in pipe 145.

g. 1-and desig-
nated by numeral’146. - The details of dev1ce

146 are illustrated in Fig. 4. Oil from pump-

184 is delivered to the device 146 through -a
port 278 in its upper portion. Port 278 leads

into a valve chamber 280 in-the bottom of

which is a ball valve 282 carried on spindle

284 and controlling an outlet port 286. " Port:
286 leads into chamber-288 from which, when:

the pump 134 is delivered oil under pressure,

5. the oil passes to port 290 thence through pipe

145 to the oil burner. The valve 282 is held
open so long as the pump is in operation, by
the pressure of oil introduced into the pres-
sure chamber 295 in the lower part of the cas-

% ing of device 146.  The upper side of cham-

ber 296 is closed by a diaphragm 298 whose
edges are clamped between portions of the
casing of device 146 as indi cated'at 300. The
lower side of chamber 988 is formed by a
plate 302 fixed within device 146 by screws

804.  Fixed to diaphragm 298 at one end and

plate 302 at the od\el is a resilient plaited

cvlm@& 306 which tends to thrust the dia-
The spindle 284
% of valve 282 is connected to dumhlavm 298

phragm 298 downwardly.-

by a lost motion connectlon comprising a
head 308 on the lower end of spindle 284 and
a cage 811 in which head 308 is-loosely en-
cased. The parts are illustrated in Fig. 4 in

42 the position which they assume when the oil

The means for accom-
plishing this result hasbeen referred to previ-
8 ously in connection with Fig

pump 134 is stopped, the port 286 being closed'
by the valve 282. If now the pump. is

started, oil pressure is transmitted to the

chamber 296 through pipe 292 and lifts the

diaphragm 298. At first, the movement of
the diaphragm 298 does not disturb the valve
282 on account of the lost motion: connection

 between the diaphragm and the valve spindle
Further upward movement of the dia-.

284,
phragm 298, however, brings the diaphragm
mto contact with the head 308 of spindle 284
and the movement of the diaphragm there-
upon lifts valve 282 and permits oil to:flow
through device 146 on its way to the oil burner
98. Assoon as oil has filled the chamber 288,

interior of eylinder 306.

the pos1t10n of the dlaphracrm 298 so long as

the pressure is maintained in the chamber 296,

since the area of diaphragm 298 exposed to
the oil on its under-surface is greater than
that exposed to the oil within the cylinder

306, the diaphragm therefore continuing to.

hold valve 282 open.. "As soon asthe pumpis
shut down, pressure is taken off of the under-

side of diaphragm 298 and the resiliency of -
‘cylinder 306 -forces  the diaphragm: down-
wardly. The first effect of the downward:

movement of the diaphragm 298 and:cylinder
306 is to permit the valve 282 to.cloge.”
valve 282 has closed; diaphragm 298 may
move further downwardly due tolost motion

connection between the head 308 of the valve.

spindle 284 and the cage 311 fixed to the dia-
phragm. The diaphragm 298 is accordingly.
moved further downwardly by the resilient
cylinder 806 and this further movement of
the diaphragm 298 serves as a pump to draw
in oil from chamber 288 through the aperture
at 310 and into the interior of ‘cylinder 306.
Valve 282 being closed, oil will therefore be

drawn into the chamber 288 from the portion:

of pipe 145 between the device 146 and burner
28, thereby lowering the level of the oil in
burner 28 below the influence of the gas flame

from burner 26 and preventing the carboniza-:

tion of oil while standing in burner 28. -
The details of oil burner 28 are illustrated
in Figs. 5 and 6. - The oil or other lquid fuel
enters burner 28 at the bottom.through pipe
145; and passes into-a chamber 330, the top.of
which is formed by an internal horizontal
web:332. The air for burner 28.is pumped
thereinto .from ‘the pump 136 through:. the
pipe 24, connecting with the burner through
threaded -offset 8334 connecting with the air
chamber 336 lying. within thebarner 28.above
the web 332. From the chamber 336 the air
is:conducted upwardly through a nipple 338
leading out of the chamber 836.into a burner

‘cap340. A pipe 342 extends through the web
‘332 and runs centrally through: chamber 336:

and nipple 338, to. conduct oil to' the: burner

5

After:

70

5

80:
it passes from chamber 288 around the: valve.
stem 284 at the point 310 so- as to fill:-the:
The pressure with-.
in the cylinder 306, however, does not affect:

85~
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cap 340. At the upper end of pipé 342 is a

nozzle 344 co-operating with the cap 340 and .
producing oil flame. Cap 340 has a central -

upwardly tapering opening 346 therein and

.the upper end of nozzle 344 tapers upwardly
parallel to the taper of the aperture 346 and.

projects within this aperture, but nozzle 344
is spaced from the .cap 340 so that air may
pass up. around the nozzle through the aper-
ture 346.. Nozzle 344 has a central aperture

348 leading upwardly and delivering oil

within the aperture 346 so that air and oil are

thoroughly commingled in passing. through
the upper porticn of aperture 346. In order

to further-atomize the oil and thoroughly mix
it with the air, the upper end of the opening
348 i1 the oil nozzle 344 is enlarged and cap
340 has also a series of air jet apertures 850

arranged around the central aperture 345 and

so inclined as to deliver fine jets of air under
pressure-to the stream of mixed oil and air

- 1ssuing from-aperture 346. In order to pro-

© 25

mote: the ease of drilling the apertures 350
the upper end of the cap 340 around the aper-
ture 346 is indented or countersunk to form a
depression 352. Moreover, in order to pro-
duce a large volume of flame and also to as-

- sist in mixing the oil thoroughly with air the

30

35

apertures 350 are dispesed in-helically in-
clined relation to the radii from the centre of
cap. 840 so that the air jets from the aper-
tures. 350
flame. - - -

~The operation of the apparatus disclosed

herein will be obvious to those skilled in the.
art from the foregoing description. For con-.
~ venience of reference however the operation
of the apparatus according -to the present

invention will be summarized as follows: .
. The fuel burning and combustion regulat-
ing apparatus of the present invention is ap-

- plied specifically to a domestic heating fur-

45;

&0

nace of the type usually employed for burn-
ing coal.  The burners and the controlling
apparatus are preferably built up in a unit
construction and located immediately adja-
cent the furnace. - The automatic control for
the burners and the regulating apparatus
consists of a thermostat which should be
placed in a room of the house whereby the
temperature of this room will be used for
controlling the heating of the house.” 1f the
room in which the‘thermostat-is located has
the normal temperature desired; say, for ex-

& ample, 70° F.. the burners will'be turned off:

and nothing but the pilot burner 46 will be
burning. At the time the temperature falls

- below 70° F. the thermostat 80 will operate to

close the power circuit to the motor 90 and-at

2 this time the dash: pot mechanism 118 will be

“operated by the motor to adjust the needle

valve 62 and air valve 64 so that the gas will

be introduced . into- the: mixing . pipe 60 and:

flow to the gas burner 26. . The dash . pot

* mechanism is so arranged that the gas will be

produce a swirling action of the.

1,872,907 -

gradually “increased until 4 predetermined .
maximum or fixed supply of gas has been -
reached.. . When the maximum . has been’
reached electric coxntacts 126 and 128 mount--

ed on the dash pot mechanism: will be made

and the air and oil pump motor 132 will be
set in operation to supply oil and air to the

oil burner 28. By the time the gas supply
has gradually increased to its maximum, the

-refractory . chamber surrounding the. gas
burner will be highly heated and therefore

when the oil is introduced into the burner-28,
it will be atomized into the gas flame from

the burner 26 and into the heated refractory -

chamber 84. At the time the motor 132 is set
into operation the oil will be supplied to the
regulating mechanism 146 in a fixed amount,
and the amount of oil flowing to the burner

will be uniform as long as the oil burner con-
85

tinues to operate. The oil is supplied to the

70

8

80=

burner 28 in a meagured quantity, the measur-

ing being accomplished by the pump 134, so.

that the oil flows through a comparatively

large pipe to a burner having a comparative- -

ly large discharge orifice. When the gas is

turned on by the motor 90 the air valve 70 in"
the duct 20 is gradually opened as the supply
of gas increases.~ This furnishes the primary

and secondary air for the gas flame. When

the oil is turned on primary.air is introduced*

by the pump 136 and the secondary air is
introduced into the duct 20 through the open-

ing 810 by the regulating diaphragm 322

which is operated by the

‘ air pressure used in
the o1l burner. ' -

‘While the oil is burning the gas is_burhing :

at its maximum rate and.the oil burns:at a
predetermined. fixed rate. :These two com-
bined fuels then continue to burn until the
heat supplied by the boiler is sufficient to
raise the temperature-in the toom of the

house in which the thermostat is situated to -
normal temperature, when the-thermostat 80-

will make such an electrical contact that the
motor 90 will be operated to-set the dash pot

mechanism in a position for turning off the oil-
Immediately upon .the operation .

and gas. !
of the motor for turning off the oil and gas

the electrical contact for controlling the cir- -

cuit of the oil and air pump will be broken,
and the motor will stop. As soon as the oil
pressure in the feed line and the air pres-
sure in the air:line have been decreased the
suck-back device 146 will act to 'draw back

the oil from the burner 28 and the damper.

812 will be closed. The gas however will not

90-

loc
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be cut off immediately, but the supply of gas

will be gradually reduced by the dash pot.

until it will be entirvely cut off unless in the

meantime the room temperature has fallen-
so that the thermostat 80 will be operated to.

actuate the motor for-again turning on’the

gas. Inthis way the gasisused as the normal.
“load fuel to be gradually increased and -de-

creased as the heat demands require.. 'When,

125 -
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however, the temperature in the house is such
as to require more heat than can be supplied
by the burning of the gas alone, then the oil
will be turned on to supplement the gas in
supplying the heat demands. The tempera-
ture -and pressure controlling device 140 is
used to prevent the development of an excess
temperature in a water boiler or an excess
steam pressure in a steam boiler whereby the
burning of fuel may be checked before in-
jury occurs to the boiler. The safety device
102 which is connected with the pilot flame is
arranged to operate at the time the pilot
flame is extinguished in order to cut off both
the oil and gas to prevent them from being
supplied to the furnace when the fuel is not
ignited or burning. :

It will be seen that the present invention
provides a fluid fuel combustion method par-
ticularly adapted although not limited to
household heating purposes in that itis fully
automatic, but safe and rugged in operation.
Moreover, the system operating according to
the present invention burns fuel oil without
odor and with little noise.

While the foregoing disclosure is specific
in character the appended claims are not to
be construed as limited to details of said
disclosure except as to details positively in-
cluded in the claims.

Having described my invention, I claim:

1. A method of burning oil comprising
atomizing the oil with air in ignitable rela-
tion to a surrounding ring of gas flame.

2. In burning oil the step comprising
atomizing the oil with air in ignitable rela-
tion to a surrounding ring of luminous gas
flame.

3. The methaod of burning oil, which com-
prises atomizing oil with a fluid atomizing
agent supplied under pressure and burning
the atomized oil in ignitable relation to a
gas flame and supplying air for combustion
in controlled amount to produce a luminous
flame from the burning oil and gas.

4. The method of burning oil and gas
which comprises atomizing o1l with air and
jetting the atomized oil into ignitable contact
with a surrounding ring of gas flame.

5. In burning oil and gas the steps com-
prising atomizing oil with air, jetting the
atomized oil into ignitable contact with a
surrounding ring of gas flame, and intro-
ducing products of combustion into the gas
and oil flames.

6. The method of burning oil which com-
prises, projecting a gas flame of substantial
heating capacity across the discharge orifice
of an oil burner, and jetting atomized oil
from said orifice through the center of said
gas flame in ignitable relation therewith.

In testimony whereof I affix my signature.

HENRY L. DOHERTY.



