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To a,ZZ whom it may concern:
Be it known that 1, DAVID M. THOMPSON,
of Providence, in the county of Providence

' “and State of Rhode Island, have invented a

new and useful Impr ovement in Steam-Gen-

~erators; and I hereby declare that the follow-
- 1ng is.a full, clear, and exact description of.
the same, reference being had to the accom-

panying dmwmfrs torming part of thls Speel-

- I0

'ﬁcatmn -
'~ Theinvention has r eference to an improve-
_- ment in steam-boilers and furnaces therefor.

The invention consists in the peculiar and

- _novel construction of the steam-boiler, the
| 1‘5’-
- furnace, whereby the more perfect combus-

water-tube circulating attachment, and the

- tion of the fuel in the furnace is secured, the

.20

circulation of the water increased, the sepa-
ration of the steam facilitated,and better eco-
nomic results secured, as will be more fully-

- set forth hereinafter.

- collect the same below the parts exposed to

10

- One object of the invention is to secure the

more perfect combustion of the fuel and pre-

vent the discharge of black smoke.
Another ob]eet of the invention is fo sepa-
rate impurities contained in the water and

the action of the fire.
Another object of the invention is to secure

the rapid circulation of the water and facili-

tate the separation of the steam from the
water.
Another object of the 1nvent10n is to facili-

~tate the separation of soof and ashes from
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- of the boiler and adhe1 ed to the interior sur- | may be mclosed and in the preferred form

the products of combustion to prevent the
clogging of the vertical tubes; and a further

object of theinvention isto reduce the height

of the vertical tubular boiler without impair-
ing its eificiency.

In steam - generators as heretofore con-
structed, and particularly in the type known
in the arts as ‘“vertical tubular boilers,” the
furnace was placed below the vertical tubu-
lar boiler and the products of combustion im-
pinged on the boiler and passed from the fire
upward through the vertical tubes, the vola-
tile gases, Wlth the unconsumed carbon, soot,

_ashes, and vapor, coming in contact with the

surface of the boiler, and the tubes were
chilled by the eomparatwe low temperature

‘tical tubular boiler.
1 naces with fire-brick or other similar mate-
‘rial and eonnect the rear of these furnaces so
‘that the products of combustion from one fur- -

nace will pass over the fire of the other fur-
‘nace and then into a large combustion-cham-
ber, from which they passdown underthe ver-

t the vertical steam- bmlel to each other.

furnaces;

| face of the tubes, thereby clogging the tubes,
reducing the draft and the stea,m-frenemtmo* U

efficiency of the tubes.
ging of the tubes and secure the more perfeet
| combusuon of the volatile carbon in the fuel,

To r:wmd this clon'- |

I place two furnaces side by side in front of

‘the vertical tubular boiler and practically on

a level with the lower tube-sheet of the ver- -

I 1nclose these fur-

tical tubular boiler and upward through the

‘tubes of the same to the uptake, or Lhey may
surround the lower part of the vertical tubu-

lar boiler and, descending, enter the tubes, to

be carried to the uptake and chimney. To
utilize the radiated heat in these furnaceés, I
extend a series of water-tubes throun*h the

same.
Figure 1 is a vertwal sectlon showing the
relatmns of the furnaces, the water- tubes, and

2 18 a vertical transverse section on the Ime
X X of Fig. 1, looking toward the front of
the steam - ﬂenerator Kig. 3 1s a vertical

fransverse Seetional view qhow*inﬂ' thetwofar-

naces, the combustion- cha,mbel, and the wa-
ter-tubes.

. Similar marks of I‘eference indicate corre-
sponding parts in all the figures. |

In the drawings, A 1nd1ea,tes the furnace on
the left-hand side of the steam- generator,

which, as shown in the drawings, is the fur--

nace to which the fuel has been last supplied;
A',thefurnaceontheright-hand side,in which

the fire has given up 1ts volatile n*ases: so that.

a bright ﬁre burns on the grate; A2 an arched

60

75

Fig.
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opening connecting the rear ends-of the fur-

naces; A? a swing-gate controlling the front
connections between the furnaces A and A’
with the combustion-chamber A% the arch A®°
of which extends over the width of the two
es; A the bridge-wall at the end of
the 'gmte AT,

The furnaces and the combustion-chamber

Each furua,ce is provided with
an ash-pit door A% and a firing-door A®.
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to connect the adjoining cells.

drop-flue A,

o

are inclosed, by the cellular casing A con-
sisting of a series of hollow sections divided
by vertical partitions pierced with openings
The several
sections are connected by the pipes A A,
and water 1s supplied to the cellular casing,
to be heated and conducted from the casing
to a tank or pump, to be delivered to the
boiler. The vertical tubular boiler B has its
lower tube-sheet at or nearly at a level with

the grate-surface of the furnaces, and the com- |

bustion-chamber A* connects with the flame-
chamber A%, under the tubular boiler, by the
Thetransverse wall, supported
on the arch A™ and the wall A%, prevents di-
rect access to the shell of the vertical tubular

" Dboiler in the form shown in the drawings;

- 20
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~of the vertical tubular boﬂer B and through-

but this construction may be modified so as
to leave an open space around the lower part
of the vertical boiler B,' closed in at a point

below the water-level in the boiler, a method

well known and generally pr aetleed in steam-
boiler construction.

The vertical tubular boiler B is provided
with the horizontal cylinder B, extending
through the combustion-chambeéer A*to the
front. The pipe B? extends from the cylin-

der B’ downward through the drop-flue A

to the mud-drum B?, and within the pipe B
i1s placed a pipe sur mounted with the scum-
collector B% The front end of the cylinder
B’ is provided with the head-fitting B° and is
connected by the pipe B, extendmﬂ' diago-
nally on each side, with the manifolds B B‘

and ‘these manifolds are connected by the
pipes B® B® with the manifolds B? B%. The
water-tubes B B extend from the manifolds
B7 B"to the manifolds B! B!, and from these
the water-tubes B B® extend downward to

the manifolds B® B!, each connected with a
mud-trap BX.

From the manifolds B? B?® e*{tend the water-
tubes B B® through the length of the fur-
naces A and A’. The portions of these wa-
ter-tubes beyond the bridge-wall are bent and
connect, by means of the tubes B'® BY with
the manifolds B'"B',connected each by means

-of a suitable connecting-pipe with the mani-

folds B B, and these manifolds B* B are
connected by the pipes B with the mud-drum
BY, secured to the lower end of the c¢ylinder

B, extending downward from the. central

portion of the lower tube-sheet of the verti-
cal tubular boiler B. The feed-water is sup-
plied to the steam-generator through the pipe
B*, which extends throucrh the central portion

the circulating-tube B*in the eylindrical pro-

- jection B* and ends in a conical nozzle or

60

other suitable distributer within the mud-

~drum B,

T'o secure convenient access to the mud-
drums and connections, the souterrain C is
built below the floor-level of the boiler-house.
The well C' and door C?connect with the sou-

| nected from the cellular casing A,

601,487

sions as will enable a person to enter and
make any required inspection or repairs.
manifolds B" B maybe conveniently reached
by removing the section C3, which is discon-
The
manifolds B7 and B? are reached by opening

‘the door C* over the fire-doors A? A”in the
. The manifolds are
provided with the usual hand-hole covers op-

front of the generator.

posite each of the water-tubes. |

To enable others skilled in the art to use
my invention, I will describe -the oper atmn
of the same more fully.

Before lighting the fire in the 1mpr0ved
Stealn-generator the boileris to be filled with

The
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water until the horizontal cylinder B’ is at

least half fall, and the water-line is main-
tained above the horizontal center of the cyl-
inder B’. The fire is first lighted in one of
the two furnaces A or A’, and the products of
combustion are passed through the other fur-

‘nace into the combustion-chamber and from
this through the drop-flue and the tubes of

the vertical boiler to the chimney. As soon
as the fire burns brightly the firing and ash-
pit doors of this furnace are-closed, the other
furnace is lighted, and the smoke and gases
of this furnace are made to pass by the ad-

justment of the gate A® through the open-

ing A® and over the fire of the first furnace.
This alternate firing of one furnace after the
other and the passing of the products of com-
bustion of one furnace over the incandescent
fire in the other furnace is continued. When
the brickwork has been thoroughly heated,
the arches over the furnace that is being sup-
plied with fuel greatly facilitate the combus-
tion of the fuel and the combustion of the
volatile gases disengaged by the combustion
of the fuel. These gases pass from the fur-
nace.in which they are generated through the

arched opening A”® into the other furnace, in

which a bright incandescent fire 18 burning

and the arch of which is highly heated. The

gases are by this passage from one furnace
to the other thoroughly mixed, while theyare
maintained at the high temperature required
for combustion. In this condition the gases
pass upward into the combustion-chamber
A%, the cross-sectional area of which is about
three times the cross-sectional area of the
furnace.
rounded by the heated brickwork, are thor-
oughly consumed. The heated products of
combustion descend tothe flame-chamber A'?
and pass upward through the tubes of the
vertical tubular boiler to the uptake and
chimney. Neither soot norsmoke enters the

tubes of the boiler, and the fine ashes usually

carried into the tubes are precipitated in
the combustion-chamber and flame-chamber,
owing to their great cross-sectional area and
slower movement of the gases. -

The water heated in the cellular casing un-
der atmospheric pressure by the heat carried

terrain C, which is of such height and dimen- | through the brickwork into the casing is

The gases expand and, being sur-

9‘3-
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- foreced by a pump tthl'lﬂ‘h the feed-pipe into |

601,487 o 8

the mud-dram BY, f10m which 1t flows into

" the two manifolds BB B, and from these into

the manifolds B BY, and, ascending through
the water-tubes B B, extending through the
two furnaces A and A’, is delivered highly

heated through the manifolds BB B'B‘and

- the connecting-pipesinto the front end of the
- horizontal cylinder B’, where the liberation

10

of the steam is facilitated by the extended |
water-surface, the level of which is main-

- tained by the connection of the horizontal

cylinder with the vertical steam-boiler B and
the pipe B?, throngh which the surplus water
is conveyed to the mud-drum B?°, the lower
end of which is connected by a large pipe

~ with the mud-drum B* under the vertical

steam-boiler B, thereby securing the rapid |

20
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Bt and carried %0 the mud-drum B,
tion of the water ascends from the manifolds |

clrculation of the water tthUﬂ‘h the water-
tubes, the liberation of the &team
mamtena,nce of a reliable watel-level The
impurities are gathered by the scum-collector
A por-

B B through the vertical water-tubes B
B** to the manifolds B and thence through

- the water-tubes B to the manifolds B7 and

enters the front end of the horizontal cylin-
der B’, where the steam is separated from the
water, the water-level maintained, and the
rapid circulation of the water secured in the

manner above described with reference to

35
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the water-tubes B®. Circulation of the water
i8s maintained in the vertical tubular steam-
boiler B by means of the circulating-tube B,
the annular space forming ascending cur-
rents,while thedescending currents passdown
the tube B* to the mud-drum. The horizon-
tal eylinder B’ has large steam and water
connections with the boiler B. The steam

generated passes freely to the boiler and the.
large body of water in the boiler mainfains

. . the normal water-level in the horizontal eyl-
~inder, although the same is exposed to the

45
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first action of the heat. .

‘Having thus described my mventlon 1
claim as new and desire to secure by Letters
Patent— | |

1. In a steam-generator, the combination
with the vertical tubular steam-boiler, of two
furnaces placed side by side, said furnaces
extending above the lower end of the tubu-
lar boiler, brickwork inclosing the :
a eombustmn—eh&mbel above the furnaces,
and a drop-fiue connecting the combustion-
chamber with the space under the vertical tu-
bular boiler; whereby the fuel is consumed
in brick-inclosed furnaces and the products

of combustion pass through the combustion-

chamber and downward undel the tubulm
boiler, as described.

2. In a Steam-n‘enemtm the combination
with the vertical tubulm steam boiler, of two

brick-inclosed furnaces located above the

lower end of the tubular boiler and connect-

and the

‘urnaces,

chamber above the furnaces, a cylinder con-
| nected with the tubular boiler at the water-

line and extending through the combustion-
chamber, and a flue connecting the combus-

tion-chamber with the space ander the tubu-

lar boiler; whereby the fuel is consumed in
brick-inclosed furnaces, soot and ashes are
retained and the heat is made to enter the
tubes of the vertical boiler, as described.

3. In a steam-generator, the combination
with the vertical tubular steam-boiler, the

horizontal eylindrical extension and the fur-

naces, of the series of water-tubes B, B'*
and B connected with the boiler below the
furnaces and with the horizontal cylinder,

o
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So

whereby the circulation of the water in the :

‘boiler, the water-tubes and the horizontal cyl-

inder and the separation of the steam are fa-

cllitated.

4. In a steam-generator, the combination

with two furnaces placed side by side and -

connected, as described, so that they may

be alternately fired, a combustion-chamber

above the fumaces, said furnaces and com-

bustion-chamberinclosed in brickwork, a ver-

tical tubular boiler located in the rear of the

furnaces, the tube-sheet of which is below

the normal level of the fuel in the furnaces,
a flame-chamber below the vertical tubular
boiler, a drop-flue connecting the combus-
tion-chamber with the flame-chamber, and a
cellular casing, inclosing the furnace portion
of the steam-generator, provided with water-
supply and connecting pipes, whereby the
part of the heat held b&ek in the combustion-
chamber and transmitted through the brick-
work is utilized to heat the feed-water, as de-

- scribed.

5. In a steam-generator, the eombmatwn-
with the vertical tubulm bmler B, the verti-

90
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cal cylindrical extension B, the eireulating-' :

tube B* and the mud-drum B!, of the hori-

zontal cylinder B’ connected with the verti-

cal boiler at the normal water-line, the tube

110

B* the mud-drum B3, connections between

the mud-drums B° and B, furnaces located

on one side of the vertical boiler having the -

grate practically on a level with the lower

end of the vertical boiler, and flues for con-

veying the products of combustion downward

under the vertical tubular boiler, whereby
the circulation of the water and the libera-
tion of the steam are facilitated, as described.

6. In a steam-generator, the combination
with the vertical tubular boiler I3, the hori-

zontal extension B', the vertical cylindrical

extension B¥, the clreulatmmtube B*, the

1.15'_“
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mud-drum B19 the vertical tube B2, the mud—-_ .

drum B?® and eonnectlon between the mud-

drums B® and BY, of the manifolds B® and
the -

B17 connected with the mud-drum BY,

125

manifolds BY, B? and BY, the Watel-tubes B

“connecting the manifolds B? through the pipes

B with the manifolds BY, the W&ter-tubes
B gnd B connecting the manifolds B7, B

~ed soas to be altemately fired, a combusmon--l and B, connectlons between the manifolds

1.3,-9'
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B7 and the fitting B? at the front end of the | In witness whereof I have hereunto set my
cylinder B', the furnaces A and A’, the com- | hand. | | - |

~ bustion-chamber A% the drop-flue A!® con- S
" necting the combustion-chamber with the D. M. THOMPSON.
5 flame - chamber A'*, and the souterrain C, Witnesses: |

whereby access is had to the connections be- JOSEPH A. MILLER,

low the floor-level, as described. - - | JOSEPH A. MILLER, Jr.
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