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UNITED STaTES PATENT OFFICE.

JOH\T JACKSON, OF LWFRPOOL, ASSIGNOR TO THE JACKSON (FOREIG\T

PATE\TTS) CO\IPANY LIMITED, OF LONDON E\TGLA\TD

-STEAM-GENERATOR.

SPEGIFICATIOI\T fermmg pe,rt ef Letters Pa.tent No. 455, 623 dated J uly 7,1891,

B.ppheetlen ﬁled March 14, 1801, Serlel Ne, 385,085, (No model)

To . aZ L whoni it may concern

Be it known 'that I, JouN JACKSON a sub-
ject of the Queen of Great Britain and Ire- }
land, residing at Liverpool, Kngland, have in-
vented cert ain new and useful Improvement‘s -;
“in_or Connected with Steam-Generators; and |
T do hereby declare that the followmﬂ is a.

- full, clear, and exact desecription of the in-

10

vention, which will enable others skilled in
the art to which it appeltam% to md,ke (md |
| or conduits D.

use the same.

_ This invention has referenee to 1hat c]ﬂqsf
of steam-generators consisting as a whole of
gas-producing pertmn combus-

a combined g
tion-space, and water and steam containing

-ouare.

2

s

30

In the dmwmfrs Figure 1 is a sectional ele-
vation of g nenerator aecordmn to the in-
vention, h.:wmﬂr four crae-produemn furnaces

and a eorrespondmﬂ number-of combustion- .
chambers and nests of tubes; and Fig. 2 isa
Pplan in section taken partly above the lével -
of the gas-producers, partly through the oas-

produeers and partly through the eembue-
tion- eh&mbers Fig. 3 is a sectlonel eleva-

~ tion of a steam- D'enerator according to this

35

_at the line X ‘{ Fig. 3.
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invention, in which thetwog ae-produﬁ ing fur-
Fig. 4 is a qectlenel ele-

naces are arran D*ed

vation of the ﬂ'eneratorehown 1n  Fig, 3,

viewed at mnety degrees from that U*wen in
FFig. 5 is a plan in section taken

sald Fig. 1.
Fig. 61s a sectional
plan of the ﬂenemlor ta,ken at the llne Y Y,

Fig. 3. |
| In all the figures the same letters Of refer-'
ence are used to denote the same or like

parts wherever they occur.

With reference to ﬂ]e drawings, end per-.
ticularly to FFigs. 1 and 2, A are the gas-pro--
- ducer furnaees, which are arranged and is-
posed wholly within the water z—md shell of
the generator (t. e., above the combustion- |

chamber and lower tube-plate) and eccen-
trically and close to such shell. B IS the
sald generator-shell.

To set forth the invention elearly and ex-
~actly, I will describe it by the aid of the ac-
companying drawings, which illustrate two.
examples of generators involving improve-

‘ments aeeordlnﬂ' to this mventmn |

Spaceor veseel formm g practically one etruc‘r- 1
| tion-chamber C from theair-heating conduits

R

' ~ C are the combustion- chembere dlsposed
‘below the level of the gas pl*odueers and di-.

rectly underneath the lower tube-plate.
D are conduits to which the gas produced
in the furnaces A is conveyed prior to deliv-

ery into the combustion-chamber C.

C
-
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© is the downtake pipe or tube common to

all the furnaces A, and by which said gases

‘are conveyed from the gas-furnaces by way of

the eenneetmn-tubee K’ to the gas ehembere

F are conduits to which the heated air
u.sed to support combustion of the gas is
conveyed prior to its 111t10(1u(,t10n 1111:0 the

combustion-chamber. |
f7is a wall which separates the combus-

F, and d’ is a wall which Seperates the gas-
cendmts D from the emnbuetlon-eh‘tmber C:

66

vg

d? and 72 denote apertures provided in the

walls d” and [, respectively, by which the

flow of gas from D and the flow of air from

| F, respectively, issue into. the combustion-

chamber C, and by which such airand gas in

75

their flow into the combustion-chamber are ___-

caused to meet one another and become thor-
oughly mixed a,nd complete eombuetlon fa-

cilitated. |
(18 the case melosnur the whole of the

lower structure of the generator, comprising

8o

the eombustme—eha,mber C, passages I, gas-

conduits D, and ash-pits P, all of which parts
are mainly composed of ﬁre brick and other

refractory material, and the whole of which

parts lie entirely, es’ will be seen, below the
gas-producing furnaces, nests of tubes, and

lewer' tube-plate. | |

- H are air-inlet conduits having V&IVG& ),

by which the air to the alr- hea,tmﬂ* eondmts

F'is controlled, and 7 isa horwontdl partition

by which  the air-heating passages F are

9o

separated into an upper and lower one and

the air caused first to flow in one du‘e(,tlon

horizontally, then down and round in the re-

verse direction hormontally to the lower

chamber If, the air-inlet conduits H bemo' d1s- |

posed at one end of the upper passage: I I‘

With regard to the upper parts of the ﬂen- | ..

erator, IX are the steam domes or Veseelb. 1L

100 -

1S the upper and I’ the lower tube- -plates.
M is the waste-gas cha,mber or ¢ Smoke bei O
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N is the funnel, and O designates the heat-
ing-tubes. It will be seen, with reference to
Figs. 1 and 2 of the drawings, that the tubes

are arranged in four nests, and that the gas-
producers lie close to the shell of the gener-

ator and between sald nests.

~ The gas downtake-tube E, it will be seen,
runs from the top to the lower tube-plates
and is connected at its ends to such tube-
plates. These constitute a central stay, as
well as a means for conveying gas from the
cas-producing furnaces to the combustion-
chamber. The top of the tube E is covered
by a slabor stopper ¢/. The smoke-box M 1s
disposed above the tube-plate and incloses
partially the steam-domes K, the roof of the
chamber M being constructed mainly of or-
dinary hinged smoke-doors m/ .
these doors access is at once had to the whole
of the tubes, which from this point can be
swept, repaired, removed, or inserted; and
also through.these doors access can be had to
the lower portion of the generator through

the tube E by removing the cover or slab e’.

Access to the gas-producing furnaces for
similar purposes may be had in three direc-
tions—namely, by way of the central tubes E
and branch tubes E’, orthe feeding-chutes R,
or the ash-pit door p’. ]
- The steam-domes K are disposed directly
above the gas-producing furnaces A,and are
consequently four in number, while the chim-
ney or funnel is centrally located. | |
The gas-producing furnaces A, it will be
seen, have semispherical domes and fire-brick
or other refractory linings o/, and it will be

further seen that these gas-producing fur-

~naces lie wholly within the shell B of the gen-

40

erator—that is to say, the casing a?, of which
the combustion-chambers are made,is joined

 to the lower tube-plate L’ at the bottom, and
is surrounded and in contact with the water

within the generator, the grate S (which is of

 the ordinary door kind) being practically on

45

55

a level with the lower tube-plate L', a small

space, however, at one side nearest the ash-pit

door p’ being provided, and the grate ar-
ranged slightly lower than such tube-plate to
allow of the fuel upon the grate being stoked

or worked through the doorway of the doorp’.

A door ¢’ and passages ¢® are provided at

the bottom of the base of the generator, by

which ready access may be had to the com-
bustion-chamber C from outside for the pur-
pose of inspection and removal of dust or
other matters from the floor thereol.

It will be seen that this construetion of gen-
erator, like that described in my application
for Letters Patent filed of even date herewith,

—~-6a Serial No. 385,084, provides for having the

I. %iting-tubes O entirely covered with water
at all times, if desired—that is to say, by ar-
ranging the tube-plate L and the steam-domes

" K as shown, the water-level (which is des-

65

ionated W L) can be maintained at the
point shown in Iig. 1—that is, within the
domes K, and consequently the tubes will be

By opening

465,608

wholly surrounded ar covered with water.
If, however, it is desired to lower the water-
level when steam is once up, the level of the

water may be let down below the level of the.

upper tube-plate L, whereby a greater free
surfaceof water for the liberation of steam 1s
obtained. | -
Toeffect a good circulation, I provide direct-
ing-plates T between theshells of the gas-pro-
ducing furnace, as shown, the action of which
is that a descending current will take place
about the central pipe E, and will be guided
by these plates T and a part of the shells of
the producers A toward the bottom of the gen-
erator, where the plates T terminate and the

current assumes a horizontal direction, sweep-

70

75

30

ing outward radially over the surface of the

lower tube-plate I/, and then ascending up

the tubes O by the heatimparted toit by such

tubes. | -- | | o
The air used to support combustion of the
oasintroducedinto the combustion-chamberC

is heated in passingthrough thehorizontal pas-
sages I by coming into eontact with and being -

90

subjected tothe radiant heatof thehot walls f”

thereof. The air after first passing through
the upper passage I enters the lower passage
¥ round the end of the horizontal division or
partition ¢ and 4/, (shown more clearly and

fully in Figs.5 and 6,) at which point the par-

tition ¢ is stopped. In this lower passage I

05

it receives additional heat, and from here it .

passes into the combustion-chamber by the
oblong passages f* and is broken up and de-
livered into a number of comparatively thin
streams and meets corresponding streams of
oas, which also will be hot, issuing through
corresponding apertures d? in the wall of the
cas-conduits D. Thesedivided streamsotf hot
air and gas thereby assimilate and become
thoroughly mixed and complete combustion
results. | |

)

In the generator shown in Figs. 1 and 2
it will be seen that for each gas-producing
furnace there is provided a combustion-cham-
ber, and each combustion-chamber hasits own
air-heating passages Ifand inlet conduits and

valves. H and A/, and there may also be pro-
, y P

vided, either within the tube E or the branch

tubes E’, suitable dampers or doors for con-
trolling communication between the tube K
and the furnace A. Such a damper, with 1fs
actuating rods and levers, for example, 18
shown in dotted lines in Fig. 1 and designated

x, and similar dampers may be adapted to

control the mouths of the gas-conduits D.

100

105

110

115'

120

The steam - generators illustrated in the

drawings are provided with suitable conduits
Q, which in practice may be steam-jet blow-

125

ers for supplying the air used to convert the

solid fuel in the furnace A to a gaseous form.

In the generator shown in Ifigs. 5 to 6 two
wvas-producing furnaces are employed and
each gas-producer has a downtake gas-con-
duit E and below separate gas chambers or
passages D, such two chambers D being sep-

arated by a partition d®. These two, however,

13C
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have a ‘common combustion-chamber C. In
this example the gas-producing furnaces A
~ are disposed at one side of the generator and’
‘near the shell thereof, and their f uel-feeding.
chutes R and downtake gas-tubes E are also
disposed at this side near the shell, so that
the furnaces, feed-chutes, and gas-tubes are
- disposed wholly on one side of the generator.
Then on the opposite side of the generator are!
disposed the heating-tubes arranged in a nest.
- As regards the lower portion of the structare,

~ theash-pits P.and gasconduitsor chambers D
-are also disposed, mainly, at one side of the
‘producer and directly below the gas-prodic-
ing furnaces and gas-pipes E, while the com-:
“bustion-chamber C is disposed or arranged on’
- theopposite side of the generator and directly:
- below the nest of tubes O. Thus my construe-
- tion-and arrangement of steam-generator in
thisinstance are one wherein the conversion of
the solid fuel to the gaseous form and its dis-
- tribution arecarried out wholly in the one half.
~* - of the generator, while its combustion and the
heating of the water take place in the oOppo-
site-half of the generator. - 5
It will be seen that in both arrangements, .
according to this invention herein described:
and 1illustrated, the gas-prodncing furnaces

~ and the heating-tubes are arranged in the

30

upper part of the generator—that is, within
theshellandabovethelowertube-plate —while
the combustion-chamber and gas and air pas-
sages leading thereto are disposed below the

-gas-producing furnaces and tubes—that is to

35

.40

say, the steam-generators are constructed so
that the solid fuel is converted into gas in a

- gas producer or producers constructed in the.
- upper part or shell of the generator and the
~combustion chamber or chambers is or are

disposed underneath said prodtcers—i. e., be-
neath such producer and the ground or floor.
In the examples shown in Figs, 3 to 6 the

- distribution of gas and air and the heating

45

~of such air to support combustion of the gases

made are carried out practically in the same
way as that specified with reference to Figs.

1 and 2.

55

In the above-described steam-generators I

provide a type of generator which is particu-

larly adapted to give a constant production

of steam, and on this ground is more particu-
larly suited for use as a marine steam-gen-
erator in cases where steaming is carried on

constantly or for a lengthened period or for

days together, in that by providing the oen-

erator with a plarality of gas-producing far-
naces, as described, and arranging and work-

- Ing them as set forth it is possible to obtain

an uninterrupted production. of gas and con-

sequent continuous generation of steam while

one of the gas-producing furnaces is being

cleaned, stoked, or out of operation for any

. other purpose or object.

forth with reference to the figures of the

A,

It is'to be understood that it is not intend-
ed to confine this patent strictly to the par-
ticular forms and dispositions of parts set

used; as these will naturally vary according

lo the various requirements and conditions
‘ander which the-invention may be employed;
~also, the parts may be modified in different

ways without departing from the controlling

features of the invention. On the otherhand,
I make no claim, generally, to the use of sepa-

rate gas-producers as such in “twin” or

. ':'-':_3

‘drawings, nor to the numberof gas-producers |

“duplex ” form for the purpose of generating

gas for use in the generation of steam, as I
am aware that it has been proposed prior to
my invention to employ such things; but

L declare that what I do claim in respect of
‘the herein-described invention is—
1. Ina steam-generator, the combination of

a shell substantially vertically disposed, hav-

1ng end inclosing plates L I/, two or more

separate gas- producing furnaces disposed

30

substantially wholly within the shell thereof: -

above the lower end plate and near the shell,

a combustion-chamber in the lower partof

the generator under said lower plate; tubes
passing through the water-space within the

shell and directly over said combustion-cham--

combustion-chamber for conveying the:gas

‘thereto, and air-passages for conveying air to

said combustion-chamber wherein the gases

made in the prodicers are ignited or burn

and distributed to the sald heating-tubes, for

the purposes set forth. = -

2. In asteam-generator, the combination of

a substantially vertical eylindrical shell hav-

‘ber, tubes connecting said furnaces with the

95

100 .

Ing upper and lower end inclosing plates, a

plurality of gas-producing furnaces arranged

within the shell of the generator, a plurality

of nests of tubes passing through the water-
space within the shell, a plurality of combus-
tion-chambers, one being disposed directly

below the tube ends of each of said nests of

Io5

tubes, a plurality of air-inlet conduits, one -

being adapted to supply each of said combus-
tion-chambers with air, and gas-conduits for

110

conveying gas to each of said combustion-

chambers, whereby to each gas-producing
| furnace is provided a separate combustion-

chamber and nest of tubes, substantially as
and for the purposes set forth, -

1Ij5

3. In a steam-generator, the combination of ~

a shell vertically arranged and having upper

and lower-end plates L I, two or more gas-

producing furnaces within said shell and

120

above the lower plate I/, a gas downtake-con-

farnaces into said downtake-conduits, a com-
bustion-chamber underneath said lower plate

-duit for conveying away the gas from said
furnaces, valves or dampers controlling the
aperture by which the gas flows from said

125

L', and tubes O, passing through the watep~—-——

‘Space ot said shell, substantially as and for
‘the purposes described. R

4. In a steam-generator, the combination of
a cylindrical shell substantially vertical, hav-

Ing top and bottom plates LI, a plurality of.
~gas-producing furnaces disposed within and.
~close to the shelland connected to-and stand<

[30 o .
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ing above said lower tube-plate L’, tubes dis-

posed within said shell and running vertically

- therethrough, a combustion chamber or cham-

IO

bers below the lower tube-plate and level of
the bottom of the gas-producing furnaces and
directly beneath the open ends of said tubes,

and a centrally-disposed tube connecting said

apper and lower tube-plates and communicat-
ing with the upper parts of said furnaces by

suitable conduits and by which the gas 1s

- conveyed down into the combustion chamber

20

or chambers, substantially as set-forth.
5. In a steam-generator,the combination of

a shell substantially vertically disposed and

having upper and lower end plates, a plural-
ity of gas-producing furnaces disposed within
said shell, a nest or nests of tubes passing

through thespace within said shell, and steam-

domes K on said upper plate of the shell and
disposed one directly over each of saild gas-

- producing furnaces, substantially as and for

the purposes set forth. |

6. In a steam-generator, the combination of
a shell comprising a cylinder vertically dis-
posed and.upper and lower end inclosing
plates and having a plurality of gas-produe-
ing furnaces and gas downtake-tube therein
and running upward therethrough, a gas-

T L

1

455,623

chamber adapted to receive and distribute

the gas from said downtake, a plurality of
ash-pits P below said furnaces, and a plural-

ity of separate combustion-chambers where-

into the gas produced in the gas-produeing

furnace and air is introduced and burned,
said chambers being disposed directly under
the tube ends of said nests of tubes in the
lower plate and delivered into the combus-

3¢

tion chamber or chambers, substantially as

set forth. |

7. In a steam-generator, the combination of
the shell B, with- its upper and lower tube-
plates 1. and L/, plurality of gas-producing
furnaces A, gas-downtake E, connecting the
upper part of said furnaces and the lower tube-

plate I/, tubes O, upwardly disposed,and di-

recting-plates T, disposed between said fur-
naces, adapted to operate substantially as set
forth. . | - |

In testimony whereof I hereunto affix my
signature in presence of two witnesses.

~ JOIIN JACKSON.

Witnesses: |
ERNEST R. ROYSTON,
JAMES ANDREW CONBROUGH,
Both of 15 Water Street, Liverpool.
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