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2 Claims.

1
'The invention hersin described may be manu-
factured and used by or for the Government for
covernmental purposes without the payment 1o
us of any royalty therefor. |

This invention relates. to improvements In
burners for liguid fuel and inciudes a. mechanism
for controlling the size of flame produced by
such burners..

Oil burners are widely used ior heating air or
other atmospheres in driers, tobacco barns,
wuildings, and in many other applications. Such
burners usually operate upon an on-and-off prin-
ciple, i. e., the burner is constructed to emit an
stomized spray of fuel oil into a combustion
chamber where it is ignited and burned until an
atmosphers undergoing heating reaches & pre-
determined temperature. The burner is then
shut off by a suitable thermostat or other con-
trol means, and the flame is extinguished. When
the temperature falls, fuel is again ignited by
operation: of & thermostatic or other system and
heating is resumed. This type of operation has
many disadvantages m certain applications. In
tobacco barns and driers, for example, it is olten
desirable to maintain a uniform temoerature for
a; prolonged period of time. Since a gaseous at-
mosphere has little heat-storage capacity, such
on-and-off type of operation results in consid-
erable fluctuation of temperature. A burner that
is capable of producing more unifernt heat would
e a great improvement in many applications.

1t is an okject of this invention to provide a
purner for liguid fuel which: is adapted to main-
toin o constant flame of such size as may be
required: to maintain a selected constant tem-
perature In an atmosphere to be heated. |

ancther object is to provide ik such burner a
mechanism for controlling the size of flame
which iz respensive to very small changes in at-
mospheric temperature.

- Another object is to provide such burner which
iz simple, cheap In construetion, rugged, and
which has the particular advantageous arrange-
ment of parts shown and described. |
- Otherobiects will become apparent as this dis-
closure proceeds. | |
we have found that these objects are attained
i = burner for liguid fuel which comprises, in
combination, & burner body having a passage for
liquid fuel therethrough; means for continuously
teeding Hauid fuel into sald passage at. selecied
constant pressure; . nozzle adapted to atomize
Hguid fuel disposed upon said burnsr body in
communication with said passage; a longitudi~
nally movahle control rod disposed in said nozzle
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to close the nozzle when advanced and to- open
the nozzle when retracted; a housing attached to
said burner body in communication with said
passage; a fluid-tight pressure-responsive re-
ciprocating partition disposed within said hous-
ing to divide the housing into two chambers,
namely g first chamber communicating with said
passage and a second chamber; & bulb disposed in.
contact with an atmosphere to be maintained -at
o selected temperature partially filled with a
liquid beiling at a temperature a Iew degrees
helow the temperature to be maintained; & con-
duit for vapor disposed in communication with
an upper part of said bulb and with said sec-
ond chamber: and mechanical means responsive

 to movement of such reciprocating partition for
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advancing and retracting said -control rod
through a distance proportional to movement. of
said partition. |

In the attached drawing the single figure: illus-
trates diagrammatically one particular appa-
ratus embodying principles of our invention.
The greater portion of this apparatus is shoewn
in vertical section.

In this drawing the referenec numeral f indi-
cates a tank suitable for holding liquid fuel. A
conduit for liquid fuel 2 containing pump 3 1S
disposed to communicate with the interior of
tank | and with the interior of & T-joint 4. A by-
pass line 5, containing an adjustable pressure-
vesponsive regulating valve 6 is disposed to com-
municate with the interior of tank | and with
the interior of conduit 2. Conduit 2, pump 3,
by-pass line §, and regulating valve & cooperate
to form o means for feeding fuel inte T-joint 4 at
uniform pressure which may be selected by Stit-
ably adjusting regulating valve G.

The interior of T-joint 4 communicates via
suitable nipples with a passage 7 for liquid fuel
in the interior of a burner body and with a suit-
able gauge 9 if desired. This burner body pref-
erably is made of several parts in order to as-
sure ease of construction. In the embodiment
shown, the burner body consists of a supporting
member 8, an elongated hollow stem if, a con-
necting member 12, and & tip member 13. The

hollow stem |4 communicates with the passage T

and with the interior of member {2. A sereen {4,
adanted to filter out any solid particles present
in the liguid fuel used, is disposed in the inte-
rior of member (2.

A member |5 consisting of a threaded spider
with an elongated central portion having & cen-
tral bore therethrough is disposed within tip
member (3. The interior of member {2 com-
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municates with the interior of member {3
through spaces between the lezs of this spider.
Member i§ also contains slots {8 adapted to con-
duct liquid fuel from the interior of tin mamber
I3 and discharge the same through an opening
iT In tip 13. Members {3 and {5 thus cooperate
to form a nozzle adapted to atomize liquid fuel
and to spray the same into a suitable combustion
space.

A control rod 18 is longitudinally movably dis-
posed in the central bore of member t5 in aline-

ment with opening (7. Control rod I8 has a
diameter at least as great as that of opening (1
and 1s adapted to he advanced toward opening 1
to substantially close the same, and to close slots
16 or to be retracted to open slots 16 to varying
widths. The end of rod 18 opposite to opening
T is threaded and is screwed into a central open-
ing in a longitudinally movable elongated mem-

ber 19 which may preferably be a solid rod. The :

spider {3 thus supports both control rod |8 and,
through rod {8, the forward end of member {§.
The effective length of rod 18 may be adjusted
by screwing this rod a greater or lesser distance
intoc member {9. Member {9 is centrally dis-
posed In hollow stem {1 and projects through
member 8. A housing, preferably comprising
male and female threaded members 21 ang 22
as shown, is attached to member 2 and commuii-
nicates with passage 7. That portion of member
19 projecting through member 8§ is disposed sub-
stantially centrally within thig housing. The
housing is adjustable for length by turning fe-
male member 22. A lock nut 23 and suitable

packing are provided to prevent leakage of liquid &

fuel. A fluid-tight pressure-responsive recip-
rocating partition, illustrated as compressible
corrugated diaphragm 24, is disposed within this
housing to divide the housing into two chambers:
namely, into a chamber 25 communicating with
the iInterior of passage T in member 8 and there-
fore filled with liquid fuel under pressure in op-
eraticn, and intc chamber 26.  The compressible
diaphragm 24 has a central depressed section

21 which serves to permit attachment of other .

members without unduly increasing the length
of chamber 26.

A member 28 having a smaller portion 29 is
inserted through the depressed section 21 in
fluid-tight relationship therewith and is Sup-
ported and carried by diaphragm 24. An ad-
justable screw 31 is attached in a suitable thread-
ed opening in the end of portion 29 and is limited
in its forward movement by shoulder 22 of the
housing. The end of rod 28 opposite to screw 31
‘1s either made integral with or attached to a
female portion 33 of a housing consisting of a
male membper 34 having an opening therethrough
and member 3. Member {9 extends slideably
through the opening in the end of member 34
and ends within the spring housing in a suitable
head portion which may conveniently be a nut
screwed upon suitable threads in the end of the
rod, or may ke any equivalent head member dis-
posed to receive spring pressure from spring 35
enclosed within spring housing, when rod 29 is
advanced, and fo engage and be retracted by
member 34 when rod 29 is retracted.

Chamber 26 in the control mechanism housing
communicates with a passage 36 in the housing
via the vapor passage 31. A T-joint 38 is at-
tached to the housing so that it communicates
with passage 38 and with a suitable gauge 39, if
desired, and with a pipe 4! leading to and com-
municating with an upper part of a bulb 42 dis-
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posed in the atmosphere to be heated. Passages
36, 31, T-joint 38, and pipe 41 cooperate to form
a conduit for vapors, communicating with an up-
per part of bulb 42 and with chamber 26. Bulb
42 is partially filled with a liquid which has a
boiling point slightly lower than the temperature
to be maintained in the atmosphere to be heated.
Any noncorrosive liquid may be used in bulb 42,
provided the liquid boils at a temperature suffi-

} clently below that to be maintained in the sur-

rounding atmosphere so that the pressure of
vapor within bulb 42 is approximately equal to
the pressure of liouid fuel. For mstance, we have
found that methyl chloride is an excellent liquid
for use in the bulb when a burner of this type
is used for warming air in driers for grass seeds
and small grains, and fuel pressure of 60 to 120
pounds per square inch is used. For commerical
tobacco barns a liquid having somewhat higher
boiling point will be required.

In operation pump 2 is started, regulating
valve 6 is set for an approximate desired pres-
sure, and liquid fuel flows into passage 7 at uni-
form pressure via conduit 2 and T-joint 4.
Through passage 7 fuel flows into the interior of
stem !, through the interior of member 12,
through screen (4 into the interior of member | 3,
and on through slots 16 and opening 171 from
which it is atomized and sprayed into any suit-
able combustion chamber, not shown, and is -
there ignited. ZXIiquid fuel also flows from pas-
sage 1 into the interior of the control-mechanism
housing, fills chamber 25, and exerts pressure on
the diaphragm 24 so that rod 28 is fully re-
vracted, thus opening slots 16 to their full width.

As the atmosphere containing bulb 42 is
heated, liquid contained in the bulb boils and is
partially converted into vapor under pressure.
This vapor is conducted via pipe §i , T~joint 38,

y and passage 36 into chamber 26 where it exerts

pressure on diaphragm 24 in the oppcsite di-
rection to that exerted by the fuel in chamber
29. When this pressure becomes great enough to
overcome the pressure of liquid fuel in chamber
29, rod 28 and spring housing carried thereby are
moved toward the burner tip. Movement of the
spring housing slightly compresses the spring 39,
which in turn moves the control rod {8 and rod
{8 toward the burner tip with the result of par-
tially closing slots 16 and decreasing the amount
of liquid fuel burned without extinguishing the
flame.,

After a few initial fluctuations in the size of
the flame, the burner automatically adjusts itself
to give a steady flame of the size required to
maintain the atmosphere at any desired tempera-
ture. Temperature control is easlly regulated by
setting regulating valve 6 at any required pres-
sure, and this pressure may be changed if de-
sired without interrupting operation of the
burner. Spring 35 serves as a cushion to prevent
rod 18 from being driven too strongly against
tip 13 and eliminates any difficulties due to rod
I becoming stuck in opening (7.

Burners of the type described are desirable in
many applications. They may ke used for heat-
ing atmospheres directly where the products of
compustion are not deleterious or may be used in
anly heat-exchange relationship desired. In
either case they form g source of steady even
heat which increases or diminishes in response to
very small changes in atmospheric temperature.

A number of variations in the burner illus-
trated may be made without departing from the
spirit and scope of our invention, which is lim-
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ited only by the subtended claims. For instance,
the reciprocating partition may be a piston or &
diaphragm of other type than the corrugated
diaphragm shown. The means for advancing and
retracting the control rod 18 may be constructed
in many forms, such as making rod (8 contin-
wous to attachment with the partition, omitting
intermediate parts, or substituting a system of
pivoted levers and multiple rods for these inter-
mediate parts. The latter might be desirable if
the housing is not disposed in alinement with the
burner nozzle. |

We claim as our invention:

1. A burner of the class described which com-
prises in combination a burner body having a
passage for liguid fuel therethrough; adjustable
means for continuously feeding liquid fuel into
said passage ab selected constant pressure; &
nozzle adapted to atomize liquid fuel disposed
upon said burner body in communication with
said passage; a longitudinally movable control
rod disposed in said nozzle to close the nozzle
when advanced and to open the nozzie when re-
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tracted; a housing attached to said burner body

in communication with said passage; a fluid-
tieht pressure-responsive reciprocating dia-
phragm disposed within said housing to divide
the housing into two chambers, namely, a first
chamber communicating with said passage and
9 second chamber: a bulb, disposed in contact
with an atmosphere to be maintained at a se-
lected temperature, partially filled with a liquid
boiling at a temperature a few degrees below the
temperature to be maintained; a conduit for
vapor disposed in communication with an upper
pari of said bulb and with said second chamber;
a first rod attached to and extending from a cen-
tral part of said diaphragm toward said control
rod: a spring housing, having an opening there-
through, attached to and carried by an end of
said first rod opposite to said diaphragm; a coil
spring disposed within said spring housing; a
second rod having one end slideably disposed
through said opening and the other end attached
to said control rod: and a head member on said
second rod within said spring housing in posi-
tion to receive thrust from said coil spring when
said diaphragm is advanced and to receive ten-
sion from said spring housing when said dia-
phragm is retracted.

2. A burner of the class described which com-
prises in.combination a burner body having &

passage for liquid fuel therethrough; adjustable
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&

means for continuously feeding liquid fuel into
said passage at selected constant pressure; a
nozzle adapted to atomize liquid fuel disposed
upon said burner body in communication with
said passage; a longitudinally movable control
rod disposed in said nozzle to close the nozzle
when advanced and to open the nozzle when re-
tracted; a housing attached to said burner body
in communication with said passage; a fluid-
tight pressure-responsive reciprocating dia-
phragm disposed within said housing to divide
the housing into two chambers, namely, a first
chamber communicating with said passage and
a second chamber; a bulb, disposed in contact
with an atmosphere to be maintained at a se-
lected temperature, partially filled with a liquid
boiling at a temperature a few degrees below the
temperature to be maintained; a conduit for
yvapor disposed in communication with an upper
part of said bulb and with said second chamber;
a first rod attached to and extended from a cen-
tral part of said diaphragm toward said control
rod: a spring housing, having an opening there-
through, attached to and carried by an end of
said first rod opposite to said diaphragm; a coil
spring disposed within said spring housing; a
second rod having one end slideably disposed
through said opening and the other end attached
to said control rod; a head member on said sec-
ond rod within said spring housing in position
to receive thrust from said coil spring when said
diaphragm is advanced and to receive tension
from said spring housing when said diaphragm
is retracted; and means for limiting advance-
ment of said control rod. |

WILLARD C. GILLHAM.
ANDREW T. HENDRIX.
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