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To all whom it TNaY COTLCErTL: ~
Be it known that T, JOHN JACKSON, a sub

ject of the Queen of Great Britain and Ire-.
~land, residing at Liverpool, England, have in-
Vented certainnew and useful Tm pr ovement&

inor Connected with Steam- -Generators; and I

do hereby declare that the followingis a full,

clear, and exact description of the mventlon
which will enable others skilled in the art to

which it appertains to make and use the same.

This invention relates to steam-generators
fired by gas made therein, and consisting
a whole of a combined *DELS-pI'OdllCeI‘ combus-

- tion-chamber, and water and steam contain-

T

20

3¢

ing vessel, forming practically one structure.
Aeeordmw to. this mventmn the gas-producer

1S allanwed eccentrically within the shell of

the generator and having a nest of tubes at
one side of it.

chambers.

In the drawings which illustrate etamplesf

of cgas-fired steam generators according to the

1nvent10n I give one in which the gas- -pro-

ducing fumaee 18 eccentrically mmnﬂ'ed in

the Water-eontdmmn* vessel and wherem the
heating-tubes are Wholly covered with water. -

The same letters of reference .;:ue used

throughout the views to denote the same or

corresponding parts.
Figure 1 is a sectional elevation of the ﬂ'en-

' e1at01 through the gas-furnace and combub

~ator in vertical section; but such section is

40

- which the view in Fig. 1 1S taken

tion-chamber. Fig.ﬂ also shows the gener-

taken at a point at right angles to that at
- Fig. 3 is
a plan taken through the generator, half at

" the line A A and half at the line B B in Fig.

45

1; and Fig. 4 1s a plan viewed from the t0p
I‘ws o and 6 are plans, and “ Fig. 7 an eleva-
tlon in seetion,llustrating a, mod; fled arrange-

-7 .mentof gas-pr oducer tubes, and eombubtmn-

chamber of the arlanﬂ‘ement shown in Figs.

S

The gases may be led by a
downtake pipe or pipes from the upper part |
of the producer to a gas-chamber, and then
into a combustion- clmmber out&de of it and-
lying about or in the base thereof; or the |
‘gases, according to another armnnement may |
be led upward and then down to the said,

|

- 1to 4. Of these pl&ns’, IFig. 5 1s taken at al

point above the g%-ploduee: while I‘m 6 is 5o
‘taken throngh the ash-pit .:md eombusmon- |

chamber. The sectional elevation shown in
Iig. 7 is. taken through the combustlon-ohmn
ber and nest of tubes |

Referring to the drawings, pmtlenlmh to

Figs. 1 to 4 A is the gas-producer, which is

'a,m&nn'ed 1n the shell of the generator eceens-

trlea,lly I3 is the said. wenerat01~shell

'C is the combustion-chamber. disposed be- :

low the gas-producer and directly underneath
the lower tube-plate.

6o

D is the chamber to which the oases pro- -

duced in the furnace A are eonveyed prior to
delivery to the combustion-chamber C. E is
the downtake pipe or tube by which said gases

65.

are conveyed from the gas-furnace A to the.

chamber .D.

If 1s the chambel or eondmt to whlch the'

heated air used to support combustion of the

‘gases 18 conveyed prior to its mtloductlon

mto the combustion-chamber.

d’ and f’ are the narrow apertures in the
walls d* and f? which separate the gas-cham-
ber D and hot—mr chamber or conduit F, re-
spectively, from the combustion- ch&mber by
which apertures the gas and heated air are
distributed and flow from said chambers into
the combustion-chamber, and by which such
air and gas in their flow mto the combustion-
chamber are caused to meetl one another and

become thoroughly mixed and complete com-
“bustion facilitated. G is the case inclosing
the aforesaid chambe: in the lower p01t1011 of
the structure.

Histheair-inlet,having thegover nmﬂ'—valve
L', and H’ are pipes thrmwh which the air
subsequently used to support combustion of
the gases generated in the producer within

the combustlon-chambel enters the casing G.

I are the passages between the wall f? (md'
the case (, which convey the air from the

‘pipes H’ to the chambers or conduits F, and

70

75

80

in which the air is heated by the heat which - .
passes from the combustion-chamber through

the wall /¢ and " is a horizontal partition by.

which the passage I and the ehamber Or' GON-
duit | are separ a,ted

The walls 7%, ', 2, and d* are of suitable |

05
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fire-brick or fire-resisting material, and the | ter-level (which is designated, W L) being

bottoms of the chambers Cand D arealsolined

‘with the same material.

With regard to the upper parts of the gen-
emtor, K is the steam dome or vessel. .
L is the upper and L’ the lower tube-plate.

M 1s the waste-gas chamber or “smoke-
box.”

N is the funnel. |

() designates the heating-tubes. 1t will be
seen with reference to Figs. 1 to 4 that the
tfubes O are arranged in two nests,one on each
side of the gas-producer A and the gas-tube
E, and that the combustion-chamber C and
the waste-gas chamber M are disposed, re-
spectively, directly below and directly above
these tubes, their shape being made to corre-
spond tothe figure (311‘(3111]1801‘11)6(1 by the out-
side row of tubeq of the two nests thereof.
This figure or form—=. e., the figure of the
combustlon and Wa,ste-ﬂas ehambel"_s 1t will
be seen, is a crescent. The steam dome or

ehamber K 1s also arranged eccentmcally to

the center of the ﬂenerator

The waste-gas chamber M is provided with
swinging Smok:e doors m’, by which access is
had tl1ereto and whereby means are provided
for a ready access to the tubes O for the pur-

purposes.
A door ¢/ and passage ¢* are pro ovided at the
bottom of the base of the generator, by which

ready access 18 had to the combu'stion-cham-

35

40

- nace A the
50
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ber C for the purposes of 1nspection, repairs,
cleaning, and other objects, and a door d° is
provided in the wall d* separating the cham-
ber D from the ash-pit P for gaining access
to said chamber D when desired.

It will be seen that the air used to convert
the solid fuel in the furnace A to a gaseous

form is delivered to the ash-pit P by a suit-

able conduit Q, which in practice may be a
steam-jet blower, and that the ash-pit is in-
closed with an ordinary close-fitting door p’,
and the fuel is supplied to the furnace A by
an ordinary trapped chute R and 1s supported
upon an ordinary bar-grate S.

With reference to the gas-producing fur-

to the crown at one side. The producer A is
arranged eccentrieally for the purposes of
rendering the stoking, clinkering, and clean-
ing of the fires and the emptying of the ash-
pit easy. With a centrally-arranged furnace
all these operations are far more difficult, as
they are too far from the outside of the gen-
erator; and, besides these purposes, 1t 1s also
designed in this manner for the purpose of
arranging the tubes in the generator so that
the convection and circulation shall be effi-
cient; and, again, the respective arrange-

| ment of the shell furnaoe, and tubes is sueh

that the whole opemtlon of the generator
shall be as good as possible and the eon,struc-
tion of the parts simple, accessible, and strong.

By the construction of ﬂ'enemtor shown Lhe

pose of cleaning them or renewal or other

oas downtake-tnbe K 1s attached

maintained at thé point shown in the figures,

i and hence no portions of such tubes are sur-

rounded with water. 'T'his 18 very 1lmpor-

tant for the object of making the durability

of the tubes as great as possible. Liability
of corrosion and damage 1s greatest during
the process of getting up steam. However,
when steamisonce “up’”damage to the tubes,
if not so covered with water, is not likely to
occur, especially when using fresh water, and
then, if desired, the level of the water may
be let down below the upper tube-plate L.
If this is done, of course a greater free surface

of water 18 obtained, and consequently a free

liberation of steam would be effected. The
converse of this arrangement consists in pro-
viding an annular steam-dome round the out-

side of the shell at the same level as that

shown in the figures, the smoke-box being

within it; or botn tlus and the one shown '

may be prowded |

The air used to support combustion of the
gases introduced into the combustion-cham-
ber C is heated in passing through the hori-
zontal passages 1 by coming in contact with
and being subjected to the radiant heat of the
hot walls % It passes from these passages
into the chambers or conduits If at 7%, where
the partition 2’ is stopped. From here
(wherein it receives additional heat) it passes
into the combustion-chamber by the oblong
apertures f/ and is broken up into and de-
livered in a number of comparatively thin
streams and meets corresponding streams of
gas, which also will be hot, issuing through
corresponding apertures d’ from the chamber

‘D. These divided streams of heated air and

gas thereby similate and become thoroughly
mmed and complete combustion resulfs.

It will be seen that the furnace A is wholly
within the shell B (2. e., above the tube-plate
1.”) of the generator, and that the whole of
its surface 1s surrounded with water in the

boiler, so that no heat due to radiation is lost

thereby, all of the heat radiated from the walls
of such furnace passing into the water sur-
rounding it; also, 1t will be seen that the depth

of the Strueture beneath .the shell is small

and the length of the tubes O for a given
height of generator 1s great. Therefore by
this arrangement and construction alarge ex-
tentof heating-surfaceinagenerator of given
height and size is afforded.

The arrangement shown in Wi 128. 9, 0, {md
718 one 1n whlch the relative C]l‘%pOSlthIl of
cas-producer, heating-tubes, and gas-conduits
and combustion-chamber, set forth with ref-

that 18 to say, on one half or side of the gener-
ator I provide a gas-producer eccentrically ar-
ranged and two downtake gas-conduits E
branching out one on either side and both
wholly within the shell of the generator and

above the tube-plate and leadmﬂ and open-

ing outinto a common gas- dlstrlbutlon cham-

tubes O are kept eovered with water, the wa- | bel‘ D dlrectly under the tube-plate 1./, while

o
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erence to IFigs. 1 to 4, is slightly modified—
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in the opposite half of the steam-generatoris
located a single semicircularnest of tubes O

L

- within the shell B;and directly below same a

w

combustion-chamber C.

~ 1would state, in conclusion, that thisinven-
.tlon is not confined to the particular con-
~struction and arrangement of parts shown, as

~ such parts may be modified in different ways

to suit varying applications of the invention
1O .
controlling features.

and requirements without departing from its

- Having fully described my invention, what

I claim; and desire to secure by Letters Pat-
ent, 18— .. o

- 1..A steam - generator comprising a shell

adapted to contain water, having an upper

- and a lower tube-plate, a gas-producing fur-

. nhace the crown and upper part of which

stand within the shell and above said lower

tube-plate and are surrounded by the water in
the generator- shell, a combustion - chamber
- disposed beneath said lower tube-plate and

- whereinto the gases produced in said furnace

~and air are introduced and wherein they

burn, a conduit or conduits communicating
between the upper part of said gas-producer

~ and said combustion-chamber, and whereby

~ the gases made are passed. into the combus-
- tion-chamber, passages by which air is intro-

- 30

S suitable heating-tubes fixed in the tube-plate

35
- lower tube-plate in a plane substantially at

. a conduit or conduits fixed to the upper part

duced into said combustion -chamber, and

and extending upward through the water, and

through which the gases of combustion pass.

2. In a steam-generator, the combination of
a cylindrical - shell: having an upper and a

right angles to the axis of said shell, a gas-
producing furnace fixed at its lower end to
sald tube-plate and lying substantially wholly
above said tube-plate and within said shell,

- of sald furnace and the tube-plate and lying
~ within the shell, and by which the gases made

55

in the furnace are. carried off therefrom, a

nest of heating -tubes springing from said
lower tube-plate, and a combustion-chamber

beneath said tube-plate in whic¢h airand the

gases made in the gas-producers are intro-
- duced and burned. | * | |

5. A steam-generator consisting of an up-
peraportion comprising substantially a verti-

~cal shell, upper and lower plates, a gas-pro-

ducing furnace fixed to the lower tube-plate
and disposed substantially wholly within the
shell and above said tube-plate, a plurality

of heating-tubes fixed at their lower ends to

- sald lower tube-plate and rising through the

' Ho

water in the shell, a tube or tubes connect-

- ing the upper part of the producer-furnace

and the lower tube-plate, and by which gases

are led off from the producer, a lower por-

tion, composed mostly of fire - brick, upon
which said upper- part rests, and consisting

of a combustion - chamber disposed directly.

under the tubes in the lower tube-plate, and
an ash-pit under the gas-producing furnace

tion from said chamber

in the same plane substantially as the com-

bustion-chamber, substantially as set forth.

- 4. In a steam-generator, the combination of

a cylindrical shell, an upper and a lower tube-

70

plate, a chamber disposed below said tube- -

-plate and wherein the gases madein the gen-
erator burn, a gas-producing furnace disposed

eccentrically in relation to the main axis of
the generator,suitable conduits by which the

-gases made in the producer are conveyed to -

the combustion-chamber of the generator, and

a nest of tubes lying within said shell and
fixed at their lower ends to said lower tube-

plate and through which the gases of combus-

set forth. | __ | o

o. In a steam-generator, the combination of
a cylindrical shell, an upper and‘a lower tube-
plate, a chamber disposed below said tube-
plate and wherein the gases made in the gen-
erator burn, a gas-producing furnace disposed
mainly or wholly within the shell above the

level of said lower tube-plate and eccentri-
“cally to the main axis of said shell of the gen-
erator, suitable conduits by which the gases

75

Sf::_-_

pass, for the purposes

85_"

90

inade in the producer are conveyed to the -

combustion-chamber of the generator, and a

nest of tubeslying within said shell and fixed

attheir lowerendstosaid lower tube-plate and
through which the gases of combustion from
said chamber pass,forthe purposes set forth.

0. In a steam-generator, the combination of
ashell B, having an upper and a lower tube-
plate LL’ and a suitable steam-chamber at the
upper part, a gas-producing furnace A, dis-
posed eccentrically to the main axis of said
shell and partly or wholly within ‘said shell
above. said lower tube-plate, a gas conduit or
conduits K, connecting said furnace with said
tube-plate, for conveying the gases made in

said furnace away therefrom, a combustion-

chamber C, disposed under said tube-plate
and whereinto the gases from said furnace

conveyed by the conduits E pass and are
burned, suitable air-inlet conduits for con-

veying air to said combustion-chamber, and
a nest or nests of heating-tubes O, disposed

‘withinand betweénsaidshell and said furnace

A, and through which' the gases of combus-

stantially as described.

95

100

105

ITO

_ . | 1S- II 5 |
tion from the combustion-chamber pass, sub-

7. A steam-generator consisting of a shell .

substantially vertically arranged, an upper

and a lower tube-plate, tubes fixed thereinand
springing therefrom and through thé water
contained in the shell, a gas-producing fur-

120

nace, a combustion-chamber disposed below |
sald tube-plate and tubes and connected xvith

the upper part of the gas-produciry furnace
by suitable conduits and having suitable
brick-work walls f* inclosing it on the out-

side, air-heating conduits I I, disposed in the

horizontal plane and formed by said combus-
tlon-chamber walls, and a casing or wall G

outside same, and said combustion-chamber
' wall having apertures f’ therein, whereby

125
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said air passes from said air-heating conduits
to said combustion-chamber in jets, the cool

air entering said conduits at one part being
“caused to pass to and fro in horizontal direc-

tions and delivered hot into the combustion-
chamber, substantially asand for the purposes
set forth. | I |
- 8. The combination, with the shell I3, up-
per and lower tube-plates L 1./, furnace A,

and tubes O, of the combustion-chamber C

~under said tube-plate and tubes, brick-work
- wall f? outside said combustion-chamber, hav-

stantially as set forth.

20

ing air-distributing ports 77, air-heating con-
duits I I outside said wall /%, and gas-chain-
ber D, having gas-distributing ports d’, sub-

9, In a steam-generator, the combination
of ashell having upper and lower tube-plates
and tubes passing therethrough and secured
in said tube-plates, a gas-producing furnace,
a downtake-pipe from the gas-producing fur-
nace, a gas-chamber communicating with the
downtake - pipe, a combustion -chamber ar-
ranged under said lower tube-plate and tube
ends and having communication with the gas-
chamber, and a steam-vessel secured in said
upper tube-plate and springing upward there-
from, the level of water in the generator be-
ing adapted to be maintained within said ves-

3o sel, whereby the tubes are wholly submerged

—a—
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and surrounded with water and said upper
tube-plate lying below the level of the water,

substantially as and for the purposes de-

scribed. o

10. The herein-described steam-generator,
consisting of the combination of the shell B,
having the upper and lower tube-plates L 1./,
gas-producing furnace A, disposed within
said shell and above said lower tube-plate,
gas downtake-conduits E, connected to said
furnace and lower tube-plate, ash-pit P below

35

G

said furnace, heating-tubes O, fixed on said

tube-plates L. L’ and passing through the wa-
ter in the shell, combustion-chamber C below
said lower tube-plate and uunder the lower
ends of said tubes O, gas-chamber D under
said gas-conduits E and whereinto the gases
made in said furnace are delivered, and hav-
ing distributing-ports d’ in the wall d° there-
of, and air-inlet conduits by which air is in-
troduced into said combustion-chamber, all
substantially as set forth. I

In testimony whereof I hereunto affix my

signature in presence of two witnesses.

JOHN JACKSON.

Witnesses: B
ERNEST R. ROYSTON,
JAMES ANDREW CONBROUGH,

Both of 15 Water Street, Liverpool.
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