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. UNITED STATES PATENT OFFICE.

HARRY LUCKENBACH, OF NEW YORK, X. Y., ASSIGNOR TO, ISAAC B: COLES, OF GLEN COVE,
| ' '  XEW YORK. o .. R

FUEL-ECONOMIZING APPARATUS FOR FURNACES,

‘No. 924 805.. . Specification of Letters Patent, ~Patented June 15, 1908.
| - ‘Application filed June 26, 1908. Serial No. 140,427, '

- 1o all whom it may concern: . | bustion in the fire box than has heretofore
Be it known that I, Hagrry Luokexsacm, a | been possible. | . 50
citizen of the United States, residing at New | .\ further object of the invention is to
York city, in the county of .New York and equip. the apparatus with an improved form
o State of New York, have invented certain | of distributing mnozzle for discharging the
~ new and useful Improvements in F uel-Kcono- | hot dry steam threugh the inner faces of the
‘mizing Apparatus for [furnaceg, of which | fire box walls. o o
~the following is a specification. . . | With these and many other objects in view,
This invention relates to fel economizing | which will more rea dily appear as the nature
10 apparatus for boiler furnaces, and has par- | of the ‘invention iz better understood,: the
ticularly in view improved means for effect- | sanie consists in the novel construction, com- _
g -a more perfect ‘combustion in the fire | bination, and arvangement of parts herein- 60
box of a furnace with the result of increasing | after more fully described, tlustrated, and
the fire box temperature, and decreasing the | elaimed. T
19 amount of unconsumed earbon and hiydro- | The essential featives of the 1nveniion, in-
carbon products which pass to and out of | volved I carrying out the objects above indi-
the stack, thus materially reducing the smoke | cated are necess: iy susceptible to structural 65

55

enitted from the stack, . T modification without departing from the
| A distinctive feature of the present in- scope thereof, but a preferred embodiment of
20 vention resides.in the provision of an appa- | the invention is shown 1 the accompanying

ratus capable-of suddenly expanding steam drawings, in which | o
from a small jet to a larger volume and si- Figure 1 is a vertical longitudinal sec: 70
‘ultaneously superheating the same: to a | tional view of a boiler furnace equipped with
. temperature above 630° F ahrenheit, and also | the improved fuel economizing apparatus
25 to continuously maintain-this superheating conteplated by the present invention. Ihe.
~temperature to place the steam in-a hot dry { 2 is a horizontal sectional view thereof. on
condition very susceptible to:ready decom- | the line 2—2 of Fiv. 1. F 1g. 3 1s an enlarged 75
- posttion. ‘Also, the 1nvention contemplates | detail sectional view Ulustrating the method
. an apparatus ¢comprising means for conduct- of sealing the distributing pipes and nozzles
30 mg the expanded and superheated steam, | in the-walls of the fire box, F 10, 418 a detail
without induction of, or contamination with, | cross sectional view of the special form of
air, to points at the sides of the fire chamber | superheater employed, the line of section be- 80
entirely above the fire, and there jetting the | ing indicated by the line 4—4 on Fig. 2. -
- steam from the aforesaid points horizontally | IFig. 5 is a detail sectional view of a pre-
3% into the fire chamber above the fire and into l ferred form of delivery nozzle utilized -for
“eontact with the liberated carbon, and with jetting the decomposed steam mto Jhe fire
the heated air which passes through the fuel, | box above the fire. Fig. 6 1s a detail pro- 85
- thereby causing decomposition of the steam, | jected end view of the improved nozzle.

—

and a new ,l_1ydroge_n - burning combustion | - Like references designate corresponding;
40 above the fire.. In this connection, it is the | parts in the several figures of the drawings.
purpose of the present invention to utilize | The miproved apparatus contemplated by

- heated alr admitted through the fuel so that,| the present mvention may be associated with 90

- when the hot dry steam meetssthe liberated any approved type of boiler furnace. but for -
~carbon abeve the fire, there is produced a | illustrative purposes there is shown in-the

45 new combustion above the fire at’a sufficient accompanying drawings an ordinary steam

- degree of temperature, such as'2700° Fahren- | boiler B occupying the usual position within
heit and over, to burn the hydrogen, thud | the furnace casing, which embodies in its 95

securing a more complete and perfect com- !.organization the usual side walls 11, the

e



front wall 2, the rear wall 3, the fire box 4, |

door 10.
10

15

20

* the basis of this application, includes as an -

25

30

. f‘- :
2. "

the bridge wall 5. and the outlet 6 for the
products of combustion which pass to the
stack.. The fire box 4 1s equipped with any
preferred construction of grate 7 overlying

the ash-pot 8, which latter is provided with

the usual clean-out and draft door 9, while

the fire box is-fitted with the ordinary fuel
All of these elements aré common

and well known parts of a steam boiler fur-
nace, and no claim is made thereto herein,

but at this point, attention is ealled to the |

fact that a natural draft i1s maintained

through the grate for the usual combustion

so that sufficient oxygen passes through the

fire to maintain constantly the high tem-

perature conditions hereinatter referred to
as necessary to render etfective and practical
the new combustion above the fire, which
new combustion involves the burning of the
hydrogen from the decomposed steam. '

The fuel economizing apparatus, forming

essential and necessary element thereof, a
superheater, designated in its entirety by the
number 11. This superheater is intended to
be exposed directly to the heat of the fire in
the fire box, and to that end may be ar-

ranged in various positions, but preferably

and conveniently in an inclined position on
the bridge wall so as to be directly in the

Eath of the fire and heated products of com-

35

40

50

5d

ustion. The construction of this super-
heater is an important part of the present
invention, the same essentially consisting of
a continuous length of steam piping 12 hav-
ing no joints and bent into a co1l of suitable
form, said coil being inclosed in a solid body
or.block of iron cast in a molten state about
the coil. The great conductivity of this

block or body of iron absorbs the heat from

the fire; which is in turn transmitted to the

piping 12° embedded therein. said piping

being preferably protected, originally, by a

covering of fire resistinig clay or equivalent

material, as indicated at 14 in Fig. 4. at the
body or block is cast about the

time the iron ‘
same. This construction is perfectly ca-.

pable of withstanding the full heat of the

fire without melting of the iron, and in prac-
tice it has been found that the block or body

of iron 13 reaches a state of .incandescence
which insures the maintenance of such a

heating of the steam piping 12 of the super-
heater as to keep up in the latter a temper-

~ature above 630° Fahrenheit, which 1s above

60

the degree of temperature at which steam 1s

placed in d*hot dry condition very suscepti-’

ble to ready decomposition. .

- Steam is fed to the su_perhéafer eoil 12

‘through a feed pipe 15 connecting with the

steam donfe of ‘the boiler or equivalent

65

source of supply and ‘which is preferably
provided with a needle or equivalent con-

trolling valve 16. Thus live steam, 1s con-

| coil 12 is smtably

A

024,805

ducted directly fl‘()hl the boiler tolth.e"' super-
heater and in the latter is subjected to the -

“action above described.

The outlet terminal of the superheater
coupled. as at 17, to a
horizontally arranged distributing pipe es-
sentially consisting of several pipe sections

yespectively embedded in the side and front

walls of the furnace fire box 4. As shown
in the drawings, the said distributing pipe
includes the opposite side wall pipe sections
18—18 embedded in the side walls of the

70

75

fire box, the front wall-pipe sections 19—19

embedded in the front walls 2 Oﬁf the fire box,
and a transverse rear connecfing pipe sec-

tion 20 which is coupled to-and connects the
“side wall pipe sections.18 at their rear ends,

thus completing a pipe frame which may be

said to entirely encircle the
the walls thereof, at a suitable level above

80

fire ‘box; within

the grate. Iach pipe section 18 and 19 1s

thoroughly protected and sealed from air

by being incased in a protective jacket 21 =
| of fire vesisting clay-or equivalent material,

and at suitable intervals the side and front
sections of the distributing liipe are pro-
vided with short delivery nozzles 22, eac

93 coupled to and communicating with_ the

distributine pipe and a discharge head 24

preferably having a threaded adjust able con-

nection 25 with the tubular nozzle stem 23.

50

of

which essentially consists of a nozzle stem

The discharge head 24 is preferably formed

therein with a feed chamber 26 which com-
municates with a contracted outlet orifice 27
provided at its mner end with an outwardly
flaring and preferably rectangular distribut-

mn

ing month 28 which reaches to.the outer end

of the discharge head 24. The:said,outer

)

end of the discharge head 24 is arranged. 105

fluch with the inner surface of the wall, and
hence the narrow outlet orifice or slit 27 for

the nozzle is located well back of and pro;

tected from the 1nner surface of the wall
which is exposed to the fire, with the result
of keeping said orifice or slit freec and open

110

at all times irrespective .of whether the

wall itself fuses or not, all of which is of
material and practical importance 1n an ap-
paratus of this character. - | |

" Ag best shown in Fig. 3 of the drawitiFs.
the various nozzles are also effectually sealed

115

and protected within the fire box walls by -

coverings 29 of fire resisting clay or equiva-
lent material. ..
The various nozzles 22 are arranged at a

sufficient elevation above the grate surface -

so as to be located wholly above the plane
of the fire ordinarily maintained on the
orate 7 so that the steam is jetted hon-

zontally into the combustion chamber above
the fire causing the liberated oxygen of the

steam to readily unite with the liberated car-

120

Ve
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hon and hvdrocarbon producing a new tom-

hustion above the fire at a sufficient degre

130



024,805

of th.l)e;fﬁ:t-ul?e- for the burning of the hydro- | fire and_into contact with the liberated car-

gen, thus securing a very thorough combus-

tion in the fire box, as has been evidenced

1n practice by a decidedly. lower stack tem-

perature than -ordinarily prevails in
stacks ‘'of boiler furnaces. |

. The above ﬂ(‘._ti:{)n 1s permitted and ren-
-dered possible by the fact that a natural
- ‘draft is maintained for the regular combus-

tion so. that sufficient draft comes through

the fire to insure. constant high temperature
conditions in the combustion chamber by

- maintaining the released carbon and hvdro-
- -carbon at a temperature where they will
15 unite with the decomposed steam. ~Also,
‘there is no valve between the superheater

‘and  the nozzles, thus preventing moisture
remaming m the superheater, and aveiding

- possibility ‘of any increase. in pressure be-

20

~_the medium of the needle <Zr. equivalent con-

tween the superheater and the nozzles.
Xt will further be understood that through

trolling valve 16, the inlet of steam to the

‘superheater is-so throttled that the steam
1s suddenly expanded within the superheater

from a small jet to a larger volume, and in
its highly expanded condition is subjected to

the high temperature above indicated, viz:

~above 630° Fahrenheit, thereby placing the

30

- the fire in the fire box. a complete decompo- |

35

same 1n the aforesaid hot dry condition sus-

ceptible to ready decomposition, so that
when the steam in that condition meets the

hiberated carbon and the heated air above

sition of the steam takes place and a new
hydrogen-burning  ecombustion occurs ahove

‘the fire with the result of securing a very

40

complete and perfect combustion in the fur-
nace. S T

From the foregoing, it is thought that the
construction, operation, and manv advan-

tages of the herein described apparatus will

45

50

-naces, comprising means for suddenly ex-

55

be readily understood without further de-

seription, and it will also be understood that
various changes 1n the form. proportion, and

minor detaills of constiuction mav be re-

sorted to without departing from the spirit
or sacrificing any of the advantages of the |

mvention.
I elaim:

- 1. A fuel economizing apparatus for fur-

panding steam from.a small jet to a larger

volume and simultaneously superheating the

expanded steam to a degree of température
sufficient to place the steam in a hot dry con-
attion- susceptible to ready  decomposition.

‘means for conducting the cexpanded and

6O

to be heated thereby, and means for jetting
the hot drv steam from the aforesaid points.
horizontally inté the fire chamber above the

65

superheated steam without induction of; or

contamination with, air to points at the sides

of the fire chamber entirely above the fire,
means for admitting air through the . fuel

the |

bon and heated air, cansing complete decom-

: 3

position of the steam, and a new hydrogen-.

burning combustion above the fire. .~
2. A foel econgmizing apparatus for fur-

naces, comprising means . for suddenly ex-

panding steam from a small jet to a larger

volume and simultaneously superheating the

70

expanded steam.to a degree of temperaturs - -

beyond 630° Fahrenheit to place the steam

in a hot dry condition susceptible to ready -

aecomposition, means for conducting the ex-
panded and superheated steain without in-
duction of, or contamination with, air to
points at the sides of the fire chamber en-

tirely above the fire, means for admitting

75

30

air through the fuel to be heated thereby, :

and means for jetting the hot dry steam from
the aforesaid points horizontally into the fire
chamber above the fire and into contact with
the liberated carbon and heated air, causing

complete decomposition of the steam, and

a new ‘hydrogen-burning combustion above

the fire. =~ | | | - '
3. In a_ fuel economizing apparatus for

steam boiler furnaces, the combination with

the fire box and a natural draft therefor,

of a superheater exposed to the fire and com-
prising means for continuously maintaining
a degree of temperature suflicient to place
the steam 1n a hot dry condition susceptible
to ready decomposition, a distributing pipe
receivingthe steam from- the superheater and

having sections embedded and sealed from

air in the walls of the fire box, and a plural-

1ty of delivery wozzles coupled to each dis-

tributing pipe section and also sealed from

awr and. embedded i1 the fire box walls, each
distributing nozzle having an outlet orifice

for jetting the steam in-the combustion
chamber at-a point above the fire therein.

4. In a fuel economizing apparatus for
steam: boiler furnaces, the combination with

the fire box and a natural draft therefor, of
‘& superheater exposed to the fire and con-
sisting of a pipe coil and a solid iron casting

closely enveloping said coil and comprising

means for continuously maintaiting a de-
~gree .of temperature sufficient to place the
steam 1n a hot dry condition susceptible to .

ready decomposition, a distributing pipe re-

“cerving  the digintegrated steam from: the
superheater gnd having sections sealed by

five resisting material within the fire 'box
walls; and a plurality of delivery nozzles

cannected with each distributing pipe sec-

&5

90

100
105

110.

120

tion likewise sealed bv fire resisting material

nozzles being arranged to jet steam into the

combustion chamber horizontally above the
5. In a fuel economizing apparatus for

steam boiler furnaces, the combination with
{ the fire box and a natural draft therefor, of-
a superheatey, a distributing pipe connected 1

in the fire box walls. all of said delivery

125

130



with the superheater and surrounding the |
fre box and embedded in the walls thereof,

“and a plurality of delivery nozzles also em-
bedded in the fire box walls entively within
the plane of the latter. and connected with
the distributing pipe sections. each nozzle
being provided with a discharge head hay-
ing a distributing mouth and a contracted

ontlet orifice or slit at the nner end ol sand |

signature

924,805

mouth, said distributing month flaring out- 10

wardlv from said orifice or sht toward the

inner surface of the five box wall.

In testimonv whereot 1 hereun

in the presence of {wo withesses,
HARRY LUCKENBACH.

Witnesses: S

Janes P Davexrort,

Tna M. BrRETITAUER.

S

to aflix my



	Drawings
	Front Page
	Specification
	Claims

