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 FLOYD L. BENEDICT, OF SOUTH KNOXVILLE, TENNESSEE, | .

. .. . STEAM-GENERATOR.-

«+= Be it known that I, Froys L. BENﬁiné’r, a

.+ citizen’ of  the - United States,
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15
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25

" residing at
South Knoxville, in the county of Knox and-
State of Tennessee, have invented a new
and useful Steam-Generator, of. which the
following is a specification. . =~ .
This invention relates to steam generators.
The primary object. of the invention is to-
provide a generating apparatus in which the
water from which the steam is generated is
heated by ignited gases, the products of com-
bustion passing through the water and com-.
mingling with the steam producing a dry
permanent gas saturated with vapor of high
specific and latént heat. . e
With the foregoing and other objects in
view which will appear as .the. description
proceeds, the invention resides in the combi-
nation and arrangement of parts and in the
details of construction hereinafter described |
and claimed, it - beéing = understood that-

_changes in the precise embodiment of inven- |

tion herein disclosed can be made. within the |
scope of what is"claimed without departing

from the spirit of the invention: -,

- In the drawings—Figure. 1 is a ]ongitudi—
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nal section of the preferred. erabodiment of
the invention. Fig. 2 is a section on the line
2—2 of Fig. 1. Fig. 8 is a section on the line

- 8—3 of Fig. 1. Fig 4 is a view showing a

lightly modified form of fu-hace. Fig. 5

".Is a detail view of the steam or-air injector.

-85

.. which controls the passage of
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Tig. 6 is a.section on the line 6—6 of Pig. 1.
Fig. 8 is a section on the line 8—8 of Fig, 1,
and Fig. 9 is a detail view oti the vilve
) e products
of combustion to the boiler. - °
. In the drawings, 10 designates’a gas gen-
erator which may be of any appropriate con-
struction and which is connected by  the
jacketed pipe 11 to the furpace 12. ‘The fur-
nace 12 1s lined with- refractory non-com-.

bustitie material 14. The:gases which pass

from the generator retain their heat as they
pass through the pipe 11 into the furnace 12.
The furnace is provided with the éonical
portion 15, said conical portion and the ‘en-
tire furnace béing surrounded with a' water
jacket 16 which communicates with a boiler
17 in which the steam is generated, the fur-
nace 12 being provided with-a commingling
grille 18, : )

The steam or air injector shown in de-

TR

Specification of Letters Patent.
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tail in Fig. 5 is arranged .at the entrance to
the furnace, the said injector consisting of
the feed pipe 17" which surrounds.the fur-
‘nace and communicates with the same by
means of valves 18', spring pressed relief
valves 19 being arrunged at the ends of each
of said pipes.17’, the steam’ or air admitted
to-said pipes being controlled by the valve
20 in the'main supply pipe 21, a check valve
being arranged in said pipe.” The injector

_Pipes 24 pass through' the water jacket 16

an_d:en.ter ‘the furnace, the air or steam thus
being introduced at the mouth of the same.

/The grille 18 which s disposed néar the end
‘wall of the furnace consists of tile pipes 27
- which dre disposed end t6 end as shown in
: Fig.. 8, the pipes being ‘'so disposed that the
-opening in the first set of ‘pipes. do, not ex- "

actly-aline with ‘the opening in the second

-set of pipes. It will be noted tliat.this con-

struction provides an -eflicient” grille for

‘breaking up tlic gases of combustion.
t=1 . = B
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The end wall'of the furnace is connectéd -

to the drum 34 by a pipe 30, said drum 34

‘being connected to a drum 31 by the curved

pipes 32 which extend vertically within the
boiler. The drum 31 is connected by a. se-
ries of pipes 33 with the cyliuder or drum
29 which 1s supported at either end by the
boiler casing, a drain pipe 35 extending
from' the drum 29, This drain pipe is pro-
vided .with a valve 36 which is controlied

80

by the stem 87, the gear 38 on said stem:

-meshing with a gear 39 arranged on the
Fig. 7 is d section on the liné 7—7 of Fig. 1. | _ ¢ on

valve stem 40. - =~ o
The gas is admitted through the pipe 11
retaining its heat of generation as it passes

.into “the “furnace, being supplied as it en-

ters the furnace with the necessary amount
of air or steam to complete combustion. As
before stated, the furnace is lined with re-
fractory non-conibustible material which be-
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comes heated to the high state of ircandes- - '-

cence after the firnace is in operation. -As
the gases and air properly mixed, pass into

the furnace the mass is ignited by the elec--

tric sparkers 41. . It will be noted that this
sparking “of the gases will ‘be unnecessary
after the lining of the furnace has been saf-

ficiently heated, the sparking being discon- 105

100

tinued and the gases heing ignited by the re- .

fractory material which is iz a stute of-in-

candescence, the spark belug merely utilized

until the fornsce is well hented.” The ie-

nited gases pass through the tile grille dis- 110
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" posed adj'ziceﬁt the ‘end of the furnace and

- through the pipe 82 to the drum 34 dis-

‘posed within the boiler 17. This passing of-
the gases through- the grille and through 7.

the pipe 32 which constitutes the cooling
coils anid which connects the retort 34 with
the retort 31 assuring a thorough mixture

-of the gases and oxygen under the most fa-

- vorable conditions ~ conducive to complete

ie
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rising in-the boiler 16,
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‘plete combust:

.combustion, the combustion being *practi-,

cally completed before the gases leave the
furnace. Thbs it will be noted that com-

ﬁ_m :is possible .without the
slightest particle of residue, in the form. of
tars or solids, carbon or other combustible
miatter, the sttucture thus preventing smoke:
The water contained within the jacket which

gases and by :the heating of the furnac
throtigh the explosien’ of the gases; steam

- The. produéts of combustion which pa
through- the: cooling coils ‘and -descend
the drum 29 pass upward throu, h-the pi
43. "The coal tar and other residue passin
out through the drain 85, the gas fércing
the tar through the drain as the valve 80:

-is opened.. The gas rises in_ the pipe 43°
30

which is previded With & valve 44, This
valve 44 consists of the spherical nozale 45
the top of whith'is perforated. A valve 46’
is arranged #vithin said nozzle, said valve:

‘seating itself upon said valve seat 47 which.

surrdunds the opening‘in the nozzle which:

© communicates with the pipe 43, thus clos:!

ing the pipe 43. “When the pressure of the
gas in the cylinder or retort 34 exceeds the

 pressure of the water within the boiler 17,

40
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the valve 46{W#l open and the gases will’
pasé into the whter, passing throuwh the
same and commingling with the steam, the
resultant mixture being that of a dry per-

‘manent gas, saturated with vapor of high

specific and latént heat, this mixture being
more valuable in the conversion of heat en-
ergy to mecharical, than if the gases were
expanded independently. - s
Attention iis called to the peculiar-ar-.
rangem the air or steam injector, the

-, . relief valve -19 accurately regulating . the
“pressure admitted to -the: furnace. ile

+ the structure shiown.in Fig. 1 has been found

" 857

efficient, .attehtion is called to the fact that

various chanfes may be resorted to and:the

same result secured. - R
In the modified form shown in Fig. 4 the

~ furnace is designed to receive -oil, convert

80

the same into gas, and ighite the gas.thus
formed to héat the water in the surrouhd-
ingr jackets. In this form the furnace is
provided with a suitable oil spray 61, air

- being admitted in any convenient manner.

65

Arranged within the furnace adjacent the
oil inlet is 4 bafle' wall 62, the oil- being

N
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projected against the curved face 63 of said
wall, this contact with the wall, breaking
up the oil and commingled steam or air to
form a perfect mixture. As before stated

‘this Tform of the device differs from the pre-

ferred form only in the fact that the gas is

-produced in a different way.

- What is claimed is:—

‘1. In.a -steam - generafor, a horizontally

disposed . combustion chamber having a
tapered inlet end and a concentrically dis-

‘posed - outlet conduit, a water jackei sur-
‘rounding the combustion chamiber-and its
‘outlet conduit, a vertically disposed boiler
in communication with the water jacket,

the outer end of the outlet conduit being

] ,projected into the boiler, a heated gas' ad-
surrounds the furnace and: the water in the.|
boiler 17 is heated by this passage-of tha]

mitting ‘nozile disposed: concentrically, of
and within the lower end of. the- boiler, a
valve:in said nozzle for closure . against
exterior pressure, and a gas separating and
sediment precipitating means mounted in

duit and:the nozzle. -

nlet end and s .concentrically -disposed

-outlet conduit, a water jacket surrounding
the combustion chamber and the outlet. con--

duit, a vertically disposed boiler in commu-

2. In a steam generator, & horizontally dis- - -
| posed combustion chamber kaving a tapered

70
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~the boiler and forming an intermediate com- -
“municating medium between the outlet con-

90

95

nication with the water jacket, the outer end *

of the outlet ‘¢onduit. being projected - into
the boiler; ‘a heated-gas. admitting nozzle
disposed. concentrically of and within the
lower end of the boiler, 4 valve in said noz-

100

zle for closure against exterior pressure, a - -

plirality of curved pipes in communication
with the. outlet conduit and havi
curved portions extending above and down

.upon the-opposite side of the nozzle, and a.

sediment precipitating and .gas separating
drum dispoged in the lower end of the boiler

and ~form>m% & communicating medium be-
plu

tween the plurality of pipes and the nozzle.
' 3..In a steam generator, a horizontally
disposed combustion chamber haying a

their -

108

-

e

tapered inlet end and a.concentrically dis-

posed -outlet conduit, a water jacket sur-
rounding the combystion chamber and .its
outlet. conduit, a vertically -disposed- boiler
in comraunication with the water jacket, the

116 -

outer ‘end of the outlet conduit being pro- .
jected into the boiler, a heated gas admitting

nozzle disposed concentrically of and within
the lower end of: the boiler, s valve in said
nozzle for:closure against exteriot pressure;

120

a2 drum connected .to the outer end of the -
outlet conduit and within the boiler, a plus, - -

rality of curved- pipes each in communi-

cation at_one end tothe ‘drum with their
other ends. terminating on approximately
the same horizontal line, the intermediate
portion of the pipes- being above the nbzzle,
and a sediment precipitating drum disposed

%

130
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in the lower end of the boiler and forming
a communicating medium between the plu-
rality of pipes and the nozzle.

4. In a steam generator, a horizontally
disposed combustion chamber having a ta.
pered inlet and a concentrically disposed
outlet conduit, a water jacket surrounding
the combustion' chamber ‘and its outlet con.
duit, a vertically disposed boiler in commu-
nication with thé water jacket, the outer
end of the outlet conduit
into the boiler, a heated gas admitting noz-
zle disposed concentrically of and within

‘the lower end of the hoiler, a valve in said

nozzle for closure against exterior pressure,
a drum connected to the outer end of the
outlet conduit and within the boiler, a plu-
rality of curved pipes each in communics-
tion at one end to the drum with their other
ends terminating on approximately the same
horizontal line, the intermediate portion of
above the nozzle, another
drum into whic
and a sediment
rating drum
drum and the nozzle. .

5. The combination with a gas burning
and supplying furnace, of a steam boiler in.
cluding a. surrounding casing, two trans-
versely disposed drums mounted in - the
boiler, one of said drums being in communi-
cation with the furnace, a ‘plurality of
curved pipes having their respective ends

precipitating and gas sepa-

connected to the drums, said pipes being dis-_

posed below the water line of the boi er, a
f)lurality of short conduits
ast drum, an enlarged sediment ‘precipi-
tating and gas separating drum disposed in
the lower portion of the boiler and in com-
munication with the short conduits, a con-
duit disposed concentrically of the boiler
and in communication with the last drum,
the upper end of said conduit being strad-
dled by the plurality of pipes,

being projected

the plurality of pipes lead,

interposed between the last.

leading from the |-

4 nozzle |

mounted upon the upper end of the last

conduit, and a valve mounted in the upper’'

end of the last conduit within the nozzle for
closure against exterior pressure. -

6. The combination with a gas consuming
furnace having a concentrically disposed
outlet conduit, of a boiler and water jacket
attachment therefor, comprising - a shell
surrounding the furnace and the outlet con-
duit thereof, and in communication with
the main compartment of the boiler, the ex-
treme end of the outlet conduit of the fur-
nace being projected within the boiler, and
means disposed within the boiler and in
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communication with the outlet conduit for .

introducing the burnt gas under pressure
into and through the body of water within
the boiler and for precipifating the aqueous
portion of the gas.

60

7. The combination with. a gas consuming

furnace having a concentrically dispose

outlet conduit, of a boiler and water jacket
attachment therefor, comprising & shell sur-
rounding the furnace an«f the outlet conduit
thereof, and in communication with the

| main ;ompartment of the boiler, thk extreme

the outlet conduit of the furnace be-’

end o
ing projected within the boiler, means dis-
posed within the boiler and in communica-
tion with the outlet conduit for introducin
the burnt gas under pressure - into ang
through the body of wat r within the boiler
and for precipitating thp aqueous portion
of the*gas, 'an«f means for withdrawing such

recipitated 8queous portion of the gas
rom the precipitating means.

In testimony that I claim the foregoing as
my own, I have hereto affixed my signature
in the presence of two witnesses.

FLOYD L. BENEDICT.

Witnesses: .
M. P. Henperuionty,
P. M. ArtHUE]
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