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BURNER CONSTRUCTION

Charles A. Hobstetter and Joseph P. Glllls
tins Ferry, Ohio, and Alonzo L. Milton, Wheel-
ing, W. Va., assignors to Wheeling Steel Cor-
poration, Wheelinz W. Va., a corporation of

Delaware

-Application May 29, iass, Serial No. 82,536

10 Claims.
This~ mventmn relates broadly to burner con-

struction and more particularly to. burners for-

fluid fuel such as are adapted for use in con-

nection with ovens, furnaces and the like, and the -
invention is especially well adapted for use in

connection with treating furnaces as for example
furnaces. for annealing metal. The invention
provides for the control of the heat supplied by
the burner so that the temperature in the furnace

‘may be varied at different pomts therein where-
by to enable close temperature control under -

various operating conditions.

-While -the invention is not so limited, it will
hereinafter be described purely for purposes of
explanation and illustration as embodied in a
fluid fuel burner, as for example a gas burner
particularly adapted and intended for use iri-con-
nection with a metal treating furnace. Means
are provided for admitting fuel to the burner,
and for controlling from a convenient point, such
as the end of the burner, the amount of fuel
delivered to the combustion zone at points spaced
along the burner. Thus a relatively great amount
of heat may be supplied adjacent one end of the

burner or adjacent the opposite end, and the heat "

diffetential may be controlled within wide limits,
or’the burner may be operated to supply an equal
amount of heat throughout its entire length.
The ability to control from a convenient point
the amount. of heat supplied at various- points
along the burner enables doing away with a mul-

tiplicity of control devices of valves such as have

heretofore beerf provided in burners of the gen-
eral type in question, and which have had to be
individually manipulated to obtain the ‘desired

temperature differential in the furnace. In many
instances the control valves, or some of them,:

have been difficulty accessible or a relatively great
amount of piping has been required to enable
location of the valves at a convenient control
point. Our burner construction does awa.y with

these disadvantages.
We also provide for utilizing in a novel man- )

ner the air supplied to the burner for c¢ooling the
burner proper, the heat abstracted from the

burner proper serving to raise the temperature

of the air and promote greater efficiency in the
burner, as well as to reduce the danger of .dam-
age to the burner through -overheating. | While
this function broadly is riot new, jt is accom-
pnshedinanespeciallydesirablewnyinmr
burner whereby advantages in operation and in
economy of construction are obtained.-

-Other details, objects and advantages of the
invention will become apparent as the followlng

(CL 158—104)

description of a present preferred embodiment

_thereof proceeds.

In the accompanying drawings we have shown
a present preferred embodiment of the inven-
tion in which .

Figure 1 is a transverse cross-sectional -view

_through a burner construction and through a

portion of the furnace to which it is applied,
Figure 2 is a plan view of the burner proper
with a portion cut away,
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Figure 3 is an elevational view showing the . -

means for controlling the flow of fuel to the
burner, and
Figures 4, 5 and 6 are diagrammatic views ,lllus-
trating the manner of operation of the burner.
Referring now more particularly to the draw-
ings, there is shown in Figure 1 a portion 2 of &
furnace as, for example, the bottom of a metal
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annealing furnace having therein an upwardly -

extending elongated passage 3 through which the
heat from the burner enters the furhace cham-
ber. The burner as a whole is designated gen-
erally by reference numeral 4 and is carried on
suitable supports 5 within a burner pit or casing
6. The burner 4 comprises an air duct or con-

- duit 7 _shown as being generally in the form of

a pipe having disposed therein the burner proper

- or fuel conduit 8. The fuel conduit 8 is also

generally 'in pipe form, being made up of op-
posed. pipe segments 9 with a division wall 1@
therebetween, the pipe segments and division

wall being connected together in any suitable

manner, as for example by welding. There are
thus formed two separste fuel passages {f and
12 through which fuel is introduced. In the
upper portion of the fuel passage If, adjacent
the wall 10, asshowninng'ureslandz is a
lIongitudinally extending series of fuel openings

35

or ports 13, and a similar longitudinally extend- -

ing series of ports 14 is provided at a correspond- 49

ing position in ‘the fuel- passage 2. As dia-

grammatically. illustrated in Figure 2, the ports
13 in the fuel passage i1 are graduated in size,
the port of greatest cross-sectional area being at
one end of the burner and that of least cross-
sectional area being at the opposite end. Pref-

mentioned toward the last mentioned end of the
burner. The ports-I4 in the fuel passage 12 are .

45

- erably the intermediate ports are of gradually .
_ decreasing ‘cross-sectional area from the first

similarly graduated in size, but the poft of great-

est cross-sectional area in such fuel passage is

at the end ‘of the burner opposite the end at -

which the port of greatest size in the fuel pas-
sage ll is provided. ‘l‘he relaﬂve sizes and ar-
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rangement of the respective ports ismlearly ﬂlus-
trated diagramimatically in Figure 2, although no

attempt is made in such figure to reproduce the .

ports in actual size. ,

We find it convenient to position each of the
ports 13 opposite one of the ports 14 as shown in
Figure 2, although this is not essential. One end
of the fuel conduit 8 is préferably closed as in-

dicated at 1§. . At the opposite end, fuel inlet -

pipes or conduits 16 and 1. are provided, the
former opening into the fuel passage 11, and the

. latter into the fuel passage (2 as shown The

15
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end of the fuel conduit 8 opposite the end which

is closed at 15 may have applied thereto a cap '

18 provided with a pair of internally threaded

collars (8 and 28, which may be closed respectively

by plugs 21 and 22, to enable cleaning of the fuel
passages. Normally when the burner is in opera-
tion, the plugs 21 and 22 are in place and close

-the end of the fuel conduit. _
The pipe 18 is connected through a pipe 28 -

with a valve 24, and the pipe (7 is connected
through a pipe 25 with a valve 26. ‘The réspective
valves 24 and 26 are connected: through pipes 21
and a T 28 to the fuel supply line. 28 which is
provided with a valve 30. The valves 24 and 26
may be of the tylinder type, and may be so de-
signed and adjusted that when one of them is
fully closed the other will be fully open and vice
versa. For example, the valves may be such that_

rotation of each through an angle of, say, 90° will .

move it from fully closed to fully open position.
The valve 24 has a stem. 31, and the valve 26
has a stem 32. An operating lever 33 is keyed

to the stem 31, and an operating lever 34 is keyed _
to the stem 32.. A link 35 is pivoted to the lever

33 at 36, and to the lever 34 at 31.

It will thus be seen that movement of the link
38 causes equal rotative movement of the valves
24 and °26, one of such valves being gradually

" opened, while the other is gradually closed. Fig-

ure 4 illustrates diagrammatically the condition

obtaining when the valve 24 is fully open and the .-
valve 28 is fully closed. Under such conditions, .

fuel is supplied only to th\ghfuel passage il and
hence emerges only through the ports 13. No
fuel is supplied to the fuel passage 12 so that
none emerges through the ports 14. Thus, as
will 'be apparent upon inspection of Figure 4, a
relatively great amount of heat may be supplied:
at the front of the burner and thus at the front

of the furnace, the amount of heat supplied vary-

ing gradually from the front to the rear. In
Figure 5 is diagrammatically illustrated the con-
dition obtaining when the valve 28 is fully open
and the valve 24 is filly closed. Under these
circumstances fuel is supplied only through the

fuel passage 12 and the ports (4, and not through

- the fuel passage (i and the ports.(3, and conse-

70
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quently a greater amount of heat is supplied at
the rear of the burner than at the front, the
amount of heat gradually lncreasing aXOng the
burner from front to rear.

Pigure 6 fllustrates the condition - obtainlng

when each of the valves 24 and 26 is half open.
Under these circumstances an equal amount of

fuel is delivered to each of the fuel passages (i
and 12, and consequently through the ports 13
taken collectively and the ports 14 taken col-
lectively. The ports 13 and 14 are preferably so
proportioned that when both valves 24:and 28

are half open a uniform amount of heat’ 15 sup<:

plied along the entire length of the burner ‘The
- oppositely disposed ports 13 and 14 6t each of
thespwedpdnuﬂonzthebumeraumentesch
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other so that the total amount of fuel supplied

" through each such set of ports iz equal to the total

amount of fuel suppied through each other set

when both of valves 24 and 26 are half open.
The link 35 -may, if desired, be removed, and

each of the valves 24 and 26 operated inde-

pendently whereby, as will be appreciated, an in-

finite number of conditions of heat intensity and -

heat gradation may be obtained in the burner.
By proper control of the valves any desired tem-
perature relation along the burner may be ob-
tained.

While we have shown only two fuel passages
11 and 12, it wiil be appreciated that the inven-
tion is not limited to the use of only two fuel pas-
sages, but the number of fuel passages may be
varied as desired. Likewise the relative sizes of
4he fuel ports in the various fuel passages may

- be .varied so that provision may be made for dny~
‘condition of heat supply which may be desired.’

The air duct or conduit 7 is provided along
its léength with openings 36, one corresponding in
position with each pair of ports 13 and {4,
constructing the burner the fuel conduit 8 is
temporarily supported relative to the air duct T
in the position shown in Figure 1 and a nipple
31 is introduced downwardly through each of the
openings 36 so as to be positioned to conduct up-

10
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wardly from the fuel conduit 8 fuel passing out

through the -ports §3 and (4. With the mem-

bers 1, 8 and 37 thus assembled they are welded

together by suitable welding material as shown
at 38 in Figure 1. A burner extension 39 is pro-
vided about the upper portion of each of the nip-
ples 37 to conduct the fuel upwardly to the com-~

-bustion zone. The fuel then passes into the pas-

sage 3 where it mixes with the air for combus-
tion.” The burner exténsions 39 are preferably

. not welded to the assembly of the members 1, 8

and 31 so that such burner extensions may easily

- be removed and replaced when desired

The air may be admitted to the air duct 7 lon-

gitudinally thereof, and is preferably supplied

under pressure, being -discharged from the air
duct through an opening or openings 40 in the
bottom thereof, the air passing laterally and up-

“wardly into the combustion zone and supporting
- combustion of the fuel delivered by the burner.

The air is preheated in the air duct 7 by direct

contact with the fuel conduit 8 which is in metal- -

to-metal contact with the extension 3§ and the
conduit 37 as well as the air duct 7. ‘Thus heat

- is transmitted away from the fuel conduit 8 both

by the air in. the air duct and by conduction
through the metal of the air duct iiself, such

. metal being of relatively great mass as compared

-with the metal of the fuel conduit. This brings
about an ideal condition in maintaining the fuel.
-conduit sufficiently cool and, at the same time,
deslrably preheating theair

~ While we have shown and described a present
preferred embodiment of the invention, it is to
be distinctly understood that the nm'e is not
limited thereto, but may be otherwise variously

embodied within the scope ot the !ollawmx

claims,
We claim:- - .
1. Burner construétlon comprlalng a pl

uraitty.
of fuel ducts. disposed genenlly .in side-by-side
70

relationship, means for admitting. fuel #:ereinto,
one of said ducts having fuel outlet means spaced
therea ong and of gradually increasing size iri one

__direction, the other of said ducts having fuel out-

letmgansspacedtheredonxsndofcnduauy
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2,161,865 ,
let means in the fuel duct, and a casing disposed

controlling the flow of fuel in each of said ducts.

2. Burner construction, comprising & plurality
of fuel ducts having fuel outlel means therein,
means for admitting fuel thereints, valve means
for controiling the quanti®y of fuel admitted to
the respective fuel ducts, and means for operat-
ing seid valve means to admit at all fimes a sub-
stantially constant total quantity of fuel to said
ducts while proportioning the same at will be-
tween the respective ducis.

3. Burner construction, comprising a plurality
of fuel ducts disposed generally in side-by-side
relationship, means for admitting fuel thereinto,
each of said ducts having at & location therealong
fuel outlet means of different size from the cor-
respondingly positioned fuel outlet means of the
other duct and at another location therealong
fuel outlet means of substantially the same size
as the correspondingly positioned fuel outlet
means of the other duct, and means for control-
ling the flow of fuel in each of said ducts.

&. Burner construction, comprising an air éuct
for supplying air to the burner, 2 fuel duct hav-
ing fuel outlet means therein, means {or admit-
ting fuel to the fuel duct, the fuel duet being dis-
posed within the air duci, the air duct having
outiet means in registration with the fuel cullet
means in the fuel duet to permit the outlet of
fuel therethrough, the air duct being sealed 1o
the fuel duct about said outlet means in the air
duct which are in registration with the fuel outlet
means in the fuel duct to prevent the outlet of
air therethrough, the air duct having other oub-
let means through which the air in the air duct
passes, and & casing disposed about the air duct
and open at the top. ' .

5. Burner construction, comprising a fuel duct
having outlet means'in its upper portion, means
for admitting fuel to the fuel duct, an air duct
in thermo-conductive relationship with the fuel
duct and extending therebelow, air outlet means
in the lower portion of the air duct, and a cas-

ing disposed apbut the air duct and open at the -

6. Burner construction, comprising a fuel duct
having outlet means in its upper portion, means
for admitting fuel to the fuel duct, an air duct

in thermo-conductive relationship with the fuel

duct and extending therebelow, air outlet means

ip the air duct out of registration with the out-,

3

about the air duct and open at the top.

7. Burner construction, comprising an air duct
for supplying air to the burner, a fuel duct with-
in the air duct, the fuel duct having fuel outlet
means communicating through the air duct with
the outside of the burner but out of direct com-
munication with the interior of the air duct, the
air duct having air outlet means offset generally
circumferentially of the burner from the fuel oui-
let means, and a casing disposed about the air
duct and open at the top.

8. Burner construction, comprising a plurality

_of fuel ducts, means for admitting fuel thereinfo,

each of said ducts having fuel outlet means
spaced therealong and of gradually increasing
size. from an end portion toward the other end
portion thereof, the area of said outlet means in
said respective ducts increasing in different direc-

tions, and means for controlling the fiow of fuel &

in each of said ducts.

‘9. Burner construciion, comprising & nair of
fuel ducts dispused generaily in side-hy-side reig-
tionship, means for adwiiting fuel tlisseings, eadch
of said ducts haviag fue] oubtlel msans spaced
therealong and of gradually incressing size from
an end portion .toward the ovher end portion
thereof, the aves of said oullel meazns in said
respective qucts increasing in oppusiie directions,
and means for controlling the flow of fuel in each
of said 'ducts.

16. Burner construciion, comprising & pair of

1@

15

&%

fuel ducts disposed generally in side-by-side rels-

tionship, each of 'said ducts heving fuel outlet
means disposed thereslong, said fuel outlet means
in each duct being so constructed and arranged
as to deliver a relatively great quantity of fuel
at one portion of the duct and a relatively small
quantity of fuel at another portion of the duct,
the portion of each duct at which a relatively
great quantity of fuel is delivered being disposed
opposite the portion of the other duct at which
a relatively small quantity of fuel is delivered,
means for -admitting fuel to the respective
ducts, and means for controlling the quantity
of fuel admitted to each duct.

CHARLES A. HOBSTETTER.
JOSEPH P. GILLIS.
ALONZO L. MILTON.
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