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The invention relates to improvements in
oil burners and more particularly to burners
which utilize water as a material of com-
bustion by mixing it with oil and air.

5 One of the objects of the invention is to
provide a burner which automatically oper-
ates to thoroughly mix the oil, air and water

comprising the materials of combustion be- .

fore ignition ocecurs. :

Another object is to provide a burner in
which the materials of combustion are thor-
‘oughly gasified, mixed and ignited before
they escape from the burner.

Still another object is to provide a burner
15 having means whereby the relative propor-
tions of oil, air and water can be regulated
to produce a maximum of efficiency in com-
bustion. ‘ /
A further object is to provide a burner
20 having novel means for automatically con-
trolling the amount of the mixture which is
fed into the combustion chamber in accord-
ance with the varying fuel requirements of
the plant. S

Another object is to provide improved
means in a burner whereby the flow of fuel
to the burner is antomatically stopped in the
event that combustion accidentally ceases.

Sitll another object is to provide a burner
having improved means for automatically
regulating the flow of fuel to a pilot jet
whereby a pilot flame .is provided when the
supply of fuel to the burner is accidentally
or intentionally shut off. .

A still further object is to provide a
burner which minimizes the roaring noises
usually incident to combustion in oil burners.

Another object is to provide a burner
which is economical to manufacture, simple
to construct, and easy to install and operate.

Another object is to generally improve
oil burners. o , -

Other further and more specific objects
will become apparent as the -specification
proceeds. : :

T attain these objects by the mechanism
llustrated in the accompanying drawings,
in which— . _

Figure 1 is a horizontal section and- plan
view of the device;

Figure 2 is a view along the line 2—2 of
Fig. 3; .

Figure 3 is an elevational view;
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Figure 4 is a sectional view along the line
4—4 of Fig. 25 and

Figures 5, 6 and 7 are 'sectional views on
a larger scale taken along the lines 5—5,
6—6, and 7—7, respectively of Fig. 1.

-Similar numerals refer to similar parts
throughout the several views.

In its preferred form the burner includes
a firepot 10, which is connected with a blower
11, by means of a conduit 12. This conduit
may be of any desired length and cross sec-
tion and extended in any direction suitable
to the particular installation. In the em-
bodiment shown the conduit makes a right
turn through the medium of a T 13, and
extends through the wall of a furnace or a
firebox, which is represented diagrammati-
cally by the dotted line 14. The conduit
terminates on the inside of the furnace with
an opening into the firepot 10 and at the

‘other énd by an operative connection with

the blower 11. The blower is illustrated as
being of the well known snail type. A
motor 15 actuates the blower 11 and oper-

ates to drive air through the conduit and

out through the firepot 10. The motor and
the blower are mounted upon a block 186,
which is adapted to be supported upon the
floor or any convenient pedestal structure.
The firepot and adjacent portions of the con-
duit are supported by the wall 14 of the fur-
nace.

A nozzle 20 is positioned in the conduit -

where it will emit and deliver into the fire-
pot a jet or spray of the materials of com-
bustion. Pipes 17, 18, 19 supply the nozzle
20 with oil, gas and water respectively, the
nozzle being connected with the pipes by &

distributor tube 21. This tube is mounted

in the T 13, through which it projects and
terminates in a generally cylindrical shaped
member 22. The interior diameter of the
member 22 is substantially less at its mid-
portion than at the innner end and still
smaller at the outer end than at the mid-
portion, the change in the diameter being
abrupt and providing shoulders with which
telescoping pipes 23, 24 and 25, forming part
of the distributor tube, are connected.

THese pipes have exterior diameters corre- -

sponding to the various interior diameters
of the member 22, and are connected thereto
by threading, driving or swaging to a tight
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fit. The opposite ends of the pipes 23, 24-

and 25, have their interior diameters corre-
sponding in size to and connected with shoul-
ders on the nozzle 20 around which the
pipes are threaded or otherwise connected to
form a close fitting joint. :

The pipes 17, 18 and 19 are connected to
the member 22 through the elements 26, 27
and 28 respectivelv. These elements are
shown as integrally, formed with the member

22 and -each has an extension on one side

15

20

30

40

45

50

55

which . provides an inlet opening for the
corresponding one of the pipes 17, 18 and
19, and an extension on the other side which
forms a monnting for needle valves 29, 30

‘and 31, operating to control the flow from

the pipes 17, 18,.and 19 respectively. It is
obvious that the outlet from the oil pipe 17
is through the central pipe 23, and the cen-
tral port 32 of the nozzle 20, that the flow
from the gas pipe 18 is confined to the annu-
lar shaped conduit between the pipes 23 and
24 and out through the nozzle ports 33 and
34, while flow from the water pipe 19 is
through the annular shaped conduit lying
between the pipes 24 and 25 and thence
through the ports 35 and 36 in the nozzle.
The conduit 12 is connected with the fire-
pot .10 by an annular shaped lug 87. The
interior of the lug provides a converging
outlet from the conduit to the firepot 10
through a port 88 in the lower wall section
39 of the firepot. The nozzle 20 is.positioned
in the converging outlet in alighment with
the port 88. Operation of the blower 11
drives air through ‘the conduit 12 and out
around the nozzle 20 and through the’ con-
verging outlet into the firepot. The conver-
eence of the. outlet causes an acceleration of
the air as it passes the nozzle. The speed
and acceleration of the air as it passes the
nozzle at the tip of the nozzle creates a suc-
tion tending to draw the fluids. from: tha

nozzle with a force and velocity that disin- -

tegrates and thoronghly mixes them together
and with the air that carries the entire mass
into the firepot. - '
The firepot iz constructed tn permit of
complete combustion- of the mixture while
passing therethrough. This result is accom-

"plished by reason of the circular cross sec:

tion and upward convergence of the lining
40. The mixture enters and strikes the lin-
ing tangentially thereby causing it to whirl
around the firepot in close proximity to the

lining while ignition occurs. the convergence

operating to retard escape of the gases until
they are thoroughly mixed and ignited. In
practice it is found that no carbon is de-
posited on the lining as is the case of burn-
ers where the impact of the fuel against the
lining is direct. It is also found that this
thorough mixture of the water and oil with
the air before combustion occurs. and the re-
tarding of the gases to prevent their escape
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from the firepot until combustion is substan-
tially complete, minimizes the disturbing
noises usually incident to burners of this
type. Renewal of the lining 40 is accom-

plished by providing an upper wall section 7

41 of the firepot, which is bolted to the lower
section 89, so as to b2 easily removed. Re-
moval of the section 41 facilitates the re-
moval. replacement or repair of the lining
40. The tangential impact of ‘the mixture
with the lining also lengthens the life of the
lining as the disintegrating effect is much
less than in burners where the impact is
direct. :
The gas is intended as a supply for a pilot

‘flame which remains when the fuel is shut

off. The valve 30, controlling the gas sup-
ply, operates to open when the valves 29 and
31 are being closed. This is accomplished

by mounting gears 42, 43 and 44 upon the

stems of the valves 29, 30 and 81 respective-
1v. as is shown in Figure 4. for the valve 29.
These gears are in mesh and are mounted to
permit limited rotation about their ‘respec-
tive stems. Since the gear 43 of the valve
30, which controls the gas. is positioned be-
tween and in mesh with both of the gears
42 and 44, it always rotates in a direction
opposite to their rotation. Each of the
valves has a crank 45. fixedly mounted on
its stem by a’pin 46, as is best shown in Fig-
uie 4. The crank is fastened to the corre-
sponding gear by a bolt 70. extending
through a slot 47 in the gear. The slots pro~
vide for adjustment of the valves by per-
mitting a limited rotation of the gears with-
out corresponding rotation of the valve stem.
The valve stems are similarly threaded, as
indicated in Figure 4. so that rotation of
the stems in a clockwise direction. as viewe
in Figure 2. tends to close the valves and
rotation in the opposite direction tends to
open them, o

A thermostat lever 48 is fixedly fastened
to the gear 42 by a set screw 49 and an arm
50 is fastened similarly to the gear 44. The
arm 50 connects the gear 44 with a rheo-
stat 51, which is connected with the motor
15 by ‘conductors 52. The thermostat lever
48 is supported at its outer end by a chain
53, which is suspended from and actuated
by a thermostat (not shown). The lever 48
is pivotally mounted on the gear 42, as above
described, so that movement of the chain up
and down by the thermostat operates the
svstem of gears. A counterweight 54 is slid-
ably mounted on the lever 48, and is pro-
vided with a set-screw 55 for fastening in
any position necessary to proper adjustment.

Complete release of the lever 48 from the
chain 53 is accomplished by means of a trip
valve apparatus comprising a drip bucket
65. suspended beneath the T 13, from a hori-
zontally extending lever 56. The lever 56
is fixedly fastened to one end of a shaft 57.
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This shaft extends underneath and along the
member 22 and is supported by standards
59 and 60, which extend downwardly from
the T 13 and the member 22 respectively. - A
vertical arm 58 is fixedly fastened to the
shaft 57 adjacent to the element 26.- The
arm 58 has a ring 66 pivotally mounted on
its upper end and arranged to press against
a flanged collar 61, which is slidably mount-
ed upon the element 26 adjacent to the gear
42. The lever 48 is hollowed out to receive
a rod 62, which is pivotally mounted therein
on a pin 63, the rod having a projecting
portion connected with the collar 61, so that
movement of the collar back and forth
causes the rod 62 to oscillate about the pin
63 as a pivot. The outer end of the rod 62
is provided with a pin 64, which engages a

link of the chain 53, as shown in Figs. 5 and'

6. Movement of the collar to the left by the
weight of the drip bucket, acting through
the lever 56, shaft 57 and arm 58, releases
the pin 64 from engagement with the chain
and permits the lever 48 to move down-
wardly about the gear 42 as a pivot. A

spring 67 yieldingly holds the rod 62 against

the pressure from the collar 61, and prevents
movement of the collar until the weight of
the drip bucket 65 exceeds a predetermined

amount.- The spring 67 is positioned in an -

element 69, which is slidably mounted upon
the lever 48. 'The resistance of the spring
67 to movement of the rod 62 is adjusted as
desired by moving the element 69 along the
lever 48 and fastening it in position by
means of the set screw 68.

A drain tube 71 is mounted in the T 13,

~ over the bucket 65. The conduit is prefer<
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ably given a slight slope downwards from
the firepot 10 to the T in order that any drip
from the nozzle 20 may run back and through
the tube 71 into the bucket 65. A hole in
the top of the T 18, opposite the tube 71, is
filled with a plug 72. In case installation
opposite from that shown is desired, the con-
duit 12 can be turned over and the tube 71
and plug 72 interchanged. The fastening
of the firepot 10 to the conduit 12, by means
of a set screw 73; permits the firepot to be
set with its open end up when the conduit is
turned over. T

The oil pipe-17 and the water pipe 19 are
carried through the furnace wall 14 and out
again for the purpose of heating the fuel
before it enters the distributing tube 21. A
cap 74 on the end of the member 22 is pro-
vided for easy removal to facilitate the
cleaning of the inner pipe 23 which carries
oil to the nozzle 20. The member 22 isshown
as threaded through the end of the T 13,
thereby making it possible to remove the
distributor tube 21 without dismantling the
device. ‘ o

The burner is shown in Figs. 2 and 4 as
adjusted so that when the gears are posi-

tioned with the bolts 70 in the middle of the
slots 47, the valves are partially open. In
this position the rheostat arm 50 occupies a
middle position and the thermostat lever 48
is substantially horizontal.

The lever 48 and the arm 50, being fixedly
fastened to the gears 42 and 44 respectively,
it is obvious that elevation of the free end
of the thermostat lever 48 rotates the gears
42 and 44 and the arm 50 in anti-clockwise
direction as viewed in Fig. 2, and that low-
ering of the lever 48 causes rotation of these
elements in the opposite direction. The bolts
70 are shown in the middle of the slots and
by loosening the same, limited movement of
the gears can occur in either direction with,
out corresponding rotation of the valves,
thereby making it possible to adjust the
valves relatively to each other as well as to
the lever 48 and the arm 50; and since the
valves are partially open for the position of
the gears and thermostat arm shown in Fig:
2, rotation in the same direction after the
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bolts 70 have contacted with the adjacent .

ends of the respective slots will operate to
open or close the valves.

The thermostat arm is arranged to permit
the lever 48 to move downwardly as the
temperature  rises ' thereby checking the
valves 29 and 31, which control the supply
of oil and water respectively, and to close
the valves when a predetermined tempera-
ture is reached. Movement of the lever 48

in this direction opens the valve 30 to pro-

vide ‘gas for a pilot jet at the portal 38, in
the nozzle 20, and also moves the rheostat
arm 50 to slow down the motor 15, as the
valves 29 and 81 are closing and to stop the

‘motor when the valves are closed.” Move-

ment of the lever 48 in the opposite difec-
tion is occasioned by a drop in temperature,
thereby causing the valves 29 and 31 to open
after the temperature drops a predetermined
amount. This reverse movement of the le-
ver 48 also moves the arm 50 to start the
motor and to accelerate it as the valves are
opened and to shut off the pilot jet by clos-
ing the valve 30. The speed of the motor
and -the volume of the air which is driven
into the firepot by the blower are thereby
adjusted and proportioned to the amount of
oil and water delivered through the valves
29 and.31. The device is adjusted so that
the thermostat movement is sufficient in a
given range of temperature to actuate the
gears to completely open and close the valves
and to operate the motor through all inter-
mediate speeds up to the maximum in ac-
cordance with the fuel requirements. :

In case the motor is stopped accidentally
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with the valves 29 and 81 open, the valves .

29 and 31 will be automatically closed and

the valve 30 likewise opened. This action
occurs because there is no air current in the

conduit to carry the oil and water from the
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nozzle 20 into the firepot. The oil and wa-
ter drips from the nozzle and runs back
through the conduit and into the drip bucket
65. The weight of the bucket and its con-
tents soon becomes sufficiently heavy to force
the collar 61 and the rod 62 against the re-
sistance of the spring 67, thereby moving
the rod to release the chain 53 from engage-
ment with the pin 64. This permits the le-
ver 48 to drop under its own weight and
turn the gears to actuate and close the
valves 29 and 31, thereby shutting off the
supply of oil and water as well as moving
the rheostat arm to the shut-off position.
» Thus it will be scen that the invention pro-
vides not only novel means of mixing and
conveying oil and water to a burner by an
induced current of air, but provides novel
mechanism automatically operable to shut
off the flow of oil and water in the event of
accidental stoppage of the induced air cur-
rents, and further provides for a mixture
of oil, air and water in proper proportions
for eflicient combustion before the mixture
enters the combustion chamber and also for
the retention of the mixture in the combus-
tion chamber until complete ignition occurs.

I claim: , : :

1. In a device of the class described, a
nozzle, a pipe connecting the nozzle with a
supply of liquid, a valve controlling the flow

of liquid to the nozzle, suitable means for -

creating air currents of sufficient velocity
around the nozzle to carry away the liquid
flowing from the nozzle, mechanism adapted
to close the nozzle upon failure of the air
currents to carry away the liquid, said mech-
anism comprising a. lever saitably fastened
to the valve whereby the weight of the lever
tends to close the valve, a chain from which
the lever is suspended, means for engaging

the lever with the chain comprising a rod -

pivotally mounted on the lever, a pin on the
rod engaging a link of the chain, resilient
means yieldingly holding the rod in ap-
propriate position for engagement of the pin
with the chain and an instrumentality
adapted to move the rod to disengage the
pin from the chain comprising the bucket
into which drip from the nozzle flows, a col-
lar slidably mounted for movement to en-
gage said rod and actuate it in opposition
to said resilient means, a bell crank lever
having a horizontal arm from which said

‘bucket is suspended, and a second arm en-

gaging said collar, said bell crank lever be-
ing suitably mounted whereby the weight of
said bucket and contents tends to move said
second arm to slide said collar and rotate
said rod against the opposition of ¢aid re-
silient means.

2. In a device of the class described, a
firepot, a conduit having an opening into the
firepot, a nozzle positioned in the conduit, a
pipe connecting the nozzle with-a supply of
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“liquid, a valve operable to control the flow

of liquid to the nozzle, a propeller operable
to create a current of air suitably envelop-
ing the nozzle whereby material emitted by
the nozzle is carried by said current into the
firepot, and an instrumentality adapted to
cause closure of the valve when said current
of air stops, said instrumentality compris-
ing a drain pipe leading from the conduit,
a drip bucket into which the drain pipe
flows, a lever appropriately connected at one
end to the valve for rotation therewith, an
element adapted to support the other end of
the lever, means for engaging the lever with
said element, mechanism operable by said
drip bucket to release the lever from en-
gagement with said supporting element
when the weight of the bucket and contents
exceeds a predetermined amount, said lever
engaging means comprising a rod pivotally
mounted on the lever and having a pin on
one end adapted for normal engagement
with an aperture in said supporting element,
a finger on the other end, and resilient
means holding the rod with the pin in said
aperture, and said mechanism comprising a
bell erank lever having a horizontal arm
from which the drip bucket is suspended,
and a vertical arm bearing against a collar
slidably mounted for engagement with said
finger In opposition to said resilient means.
3. In a device of the class described, a con-
duit, a propeller operable to drive air
through the conduit, a nozzle adapted to
deliver a spray of fluid into said conduit,
a plurality of pipes connecting the nozzle
with separate supplies of fluid, each of said
pipes having a valve operable to control the
flow of fluid to the nozzle, said valves each
having a gear wheel mounted on its stem in
mesh with the wheels of adjacent valves, a
rheostat operatively connected with said pro-
peller, an arm mounted on one of said wheels
and rotatable therewith to control the rheo-
stat, and a thermostatically actuated lever
connected with one of said wheels whereby
said-arm, valves, and wheels are rotated back
and forth as the temperature rises and falls.

4. In a device of the class described, an
air conduit, a propeller operable to drive air
through the conduit, a nozzle adapted to de-
liver a spray into the conduit, a plurality of
pipes connecting the mozzle with separate
supplies of fluid fuel, each of said pipes hav-
ing a valve operable to control the flow of
fuel to the nozzle, said valves each having
a gear wheel mounted on its stem in mesh
with the wheels of adjacent valves whereby
rotation of said wheels in one direction op-
crates to open alternate valves and to close
the remaining valves, a rheostat operatively
connected with said propeller, an arm
mounted on one of said wheels and rotat-
able therewith to actuate said rheostat to
start and to increase the speed of the propel-
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ler as said first mentioned alternate valves
are opened and to diminish the speed and to
stop the propeller when said first mentioned
alternate valves are being actuated to a
closed position.

5. In a device of the class described, an
air conduit, a propeller operable to drive
air through the conduit, a nozzle adapted to
deliver a spray of fluid fuel into the air con-
duit, pipes adapted to separately connect the
nozzle with a supply of oil, gas and water,
respectively, each of said pipes having a
valve controlling the flow to the nozzle, said
valves each having a gear wheel mounted on
its stem with the wheel on the gas valve
meshing with each of the wheels on the oil
and water valves, whereby the gas valve
closes as the oil and water valves open and
vice versa, a thermostatically mounted lever
suitably connected with one of said wheels
to rotate the wheels to close the oil and water
valves as the temperature rises and to open

said oil and water valves as the temperature

falls, a rheostat operatively connected with

5 said propeller and having a controller arm

suitably connected with one of said wheels
to actuate said rheostat to start the propel-
ler when the oil and water valves are 1nitial-
Iy opened and to regulate the speed of the
propeller proportionately to the opening of
the oil and water valves.

6. Ina device of the class described, a noz-
zle, pipes connecting the nozzle with a sup-
ply of oil, gas and water respectively, each
of caid pipes having a valve controlling the
flow to the nozzle and each of said valves
having a gear wheel mounted on its stem
with the gas control valve in mesh with both
the oil and water control valves, whereby ro-
tation of the wheels causes the gas control
valve to close as the oil and water control
valves open and vice versa,

7. In a device of the class described, a noz-
zle, pipes connecting the nozzle with a sup-
ply of oil, gas’and water respectively, each
of said pipes having a valve controlling the

5}

flow to the nozzle and each of said valves
having a gear wheel mounted on its stem
with gas control valve in mesh with both the

oil and water control valves, whereby rota- 5

tion of the wheels causes the gas control
valve to close as the oil and water control
valves open and vice versa, and a thermo-
statically controlled lever suitably connected
to one of said wheels to rotate the wheels
back and forth as the temperature rises and
falls respectively.

8. In a device of the class described, 2 noz-
zle, pipes connecting the nozzle with a sup-
ply of oil, gas and water respectively, each
of said pipes having a valve controling the
flow to the nozzle and each of said valves
having a gear wheel mounted on its stem
with the gas control valve in mesh with both
the oil and water control valves, whereby
rotation of the wheels causes the gas control
valve to close as the oil and water control
valves open and vice versa, and a thermo-
statically controlled lever suitably commnect-
ed to one of said wheels to actuate the oil
and water control valves towards closing as
the temperature rises and towards opening
as the temperature falls,

9. In a device of the class described, a noz-
zle, pipes connecting the nozzle with a sup-
ply of oil, gas and water respectively, each
of said pipes having a valve controlling the
flow to the nozzle, and each of said valves
having a gear wheel fixedly mounted on its
stem with the gas control valve in mesh
with both the o1l and water control valves,
whereby rotation of the wheels causes the
gas control valve to close as the ¢il and water
control valves open and vice versa; and
means for shifting the position of the gears
relative to their respective stems whereby
the relative amount of opening of the valves
for a predetermined position of the gears
can be varied.

In testimony whereof I affix my signa-

ture.
HUGH MUNRQO.
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