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UNITED STATES

PATENT OFFICE.

. FRANCIS I:)ROYVN BLANCHARD OI‘ BROOI&.LYN NEW” YORK

IMPROVEMENT IN STEAM BOILERS

Spe_ciﬁé&tﬁiop forming part.()f-Letters Patent __No..31,8615 dated April

2, 1861._ |

To all whom it ma J coreern:
“Be it known that I, FRANCIS I)ROWN

BLANCHARD, of the clty of Brooklyn, in the

eounty of Kmfrs and State of New York, have
invented certdm new and useful Impmve-

ments in Steam-Boilers; and T do hereby de- |
- clare that the following is a full, clear, and

exact deserlptlon of the same, referenee being

had to the accompanying dra,wmg, formmﬂ*'

part of this specification.

~ The principal objects sought to be a,ttamed
by my invention are, first, to obtain in gen-
erating steam the full advantage thatis to be
derwed from the combustion of the fuel with
a blast, and, second, to abstract from the

2a8e0us produots of combustmn before their

escape to the atmosphere the greatest prac-

ticable amount of heat in the most effective

manner; and to these ends the nature of my
mventmn consists in the employment, in
combination with a steam-boiler of anyknown
or suitable eonstruction having its furnace

‘closed to the atmosphere, but supplied with
air by a blastapparatus,and havingno chim-
‘ney,or having suitable appliances f01 closing

its chimney, 1f any is provided, of a ste&m—

‘heater and afeed-water heater, through which
the gaseous prod_ucts of combustwn are driven
in succession by the force of the blast, first,
‘through the steam-heater to ‘convert mto_ |
-steam any water that may have been taken
- up in suspension from the boiler, and to super-

‘heat the steam to a desirable deﬂ*lee, and af-

terward throu ﬂ*h the water -heater to raise the'

temperature of the feed-water before its in-
. troduection to the boiler and from thence to
the atmosphere, the surfaces of the said heat-

“ers being so proportioned as to take up from

‘the escaping gaseous products of combustion
‘nearly all the heat that ordmarﬂy passes o1t

Dy the chimney.
- The aceompanymw dr&wmw represents a

vertical sectlon of a stea,mngen erating appa- -

'1&13115, illustrating the mode of carrying out
1y invention, the parts of the same being ar-
ranged more Wlth a view to the explanation
of ithe connection between the several parts
“than to their practmal operation. The boiler
therein represented is of the hnllzontal mul—

,tltubular kind.

A is the fire-box, .‘:Lnd B the ash- p113 both of
- which are closed, eme_pt to the two plpes o and

the gate K.

1 of the auacmnplessmn pump C, one of the

sald pipes entering below and the other above
These pipes may have cocks to
160‘111&136 the supply of air above and below
‘Lhe grate, 4s may be necessary.

D D are tubes leading from the fire-box A
to the smoke box or chamber E, on the topof
which is a chimney, F, which is of ordinary
size, but is provided with & valve or valves,
Gr, by which it can be closed at pleasure
thlough the agency of a lever or other Slllt-
able appa,ratus |

H is the steam-heater, which may be vari-
ously constructed-to etpc-se the steam ad-
mitted from the boiler by the pipe ¢ to sur-
faces heated by the gaseous products of com-

bustion admitted flOIIl the-chamber E by a

pipe,d. The construction of thesteam-heater

represented is that of a cylinder with two

hollow heads, e f, connected by a series of
tubes, g g, and the steam is admitted by the
pipe ¢ between the heads and among the
tubes, and the products of combustion are

‘admitted by .the pipe d into the head e, from

whence they pass along the tubes g ¢ mto the
head £, from whence they escape by the pipe

‘& to the feed-water heater I, while the steam
is conveyed away to the qteam enfrme or for

other use by the pipe 4. |
The feed-water heater I ma} also be va-

riously constructed to bring the water intro-
“duced by the feed-pump thmugh the pipe 4

into contact with surfaces heated by the
gaseous products. of combustion; but it is

‘represented as constructed like the steam-
heater H. The gaseous products of combus-

tion enter by the pipe & into the hollow head
K and pass from thence through the tubes 11
into the hollow head m, from whence it es-
capes by the pipe n to the atmosphere. The

- | water is infroduced by the pipe 5 among the

tubes [ [ and between the heads K m, and
passes from thence to the boiler by the pipe p.
T’he fuel may be introduced into the fur-

‘nace by a feeder such as is described in the

schedule of my Letters Patent No. 13, 209, or
of other suitable construction which permlts -
1t to be introduced without the admission of .

‘air or escape of the gases of combustion at the

place of its Introduction. Such a feeder it is

1ot necessary here to describe, as it forms no -

part of this invention. Instead of using this
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feeder, however, means may be provided for !

il

shutting off the air to permit the introduction
of the fuel at an ordinary door in the fire-box.

At the time of lighting the fire the chimney-

valve G is to be open to permit a free draft,
either natural or artificial, and this valve is to
remain open till steam enough is generated to
start the engine intended to be supplied by
the generating apparatus or to commence the
operation intended to be effected by such
steam and to set in action the air-pump C or
other blowing apparatus when the chimney-
valve ¢ is shut and the furnace closed up
against the admission of air by any other
means than the pipes a@ 0 from the blowing-
cylinder. This pump is intended to be of
such capacity and 1ts operation to be so con-
trolled as to supply to the furnace only about
the necessary quantity of air to effect the
combustion of the necessary quantity of fuel,
so that as little heat as possible may be taken
up and carried off as so much waste by an
excess of air which would pass off uncon-
sumed. The furnace being closed and the
blowing apparatus set in operation, air 18 sup-
plied to the furnace as fast as, and no faster
than, is required, and, being supplied among
the gases above the fire-bed as well as below
‘the grate, very perfect combustion 1s effected.
The gaseous products of combustion are
driven by the force of the blast through the
tubes of the boiler and through the pipe d to
and through the tubes of the steam and water
hedters and finally expelled through the pipe
n, all as indicated by the black arrows in the
drawing, and by the extent of surface pre-
sented by the heaters the heat of the gaseous
products is nearly all used, their temperature
being so far reduced that they are practically
incapable of contributing any further to the
generation of steam. Whenever the steam-
pipe which conveys the steam to the engine
or other apparatus operated by the boiler is
closed, the chimney-valve and the furnace
should be opened to permita sufficient natural
draft to prevent the fire going out and to carry
off the products of combustion by the chim-
ney, instead of through the heaters, so as to
obviate all danger of burning the steam-heater
or heating the steam excessively.

By the use of the artificial supply of airor
blast in combination with the use of steam
and water heaters so applied that the whole
of the gaseous products of combustion are
driven through them by the blast instead of
being permitted to escape by the ordinary
chimney, and which have their surfaces so pro-

- portioned as to abstract from the said pro-

duets nearly all their heat, I obtain very im-
portant results as compared with what is ob-
tained by the use of the blast with an ordi-
nary open chimney, for in that use of the
blast, notwithstanding that a greater amount
of available heat is obtained from and more
steam generated by a given quantity of fuel

eous products escape at a still higher tem-

perature, while T not only obtain all the ad-
vantage to be derived from the use of the
blast in that way, but save most of the 1m-
mense amount of heat thereby permitted to
escape from the chimney, as the gaseous pro-
ducts after passing the heaters have a tem-
perature far below what would be admissible
with a natural draft.

Another important result obtained by the
use of the closed furnace and chimney with
the artificial supply of air in combination with

the steam and water heaters, as described, 18

that the blowing-cylinder or -other blast ap-
paratus driven by the engine can be made to
introduce a certain measured quantity ot air
to the furnace for each revolution of the en-
oine and a certain exact quantity of fuel will
be burned and a proportional quantity of
water will be converted into steam for each
revolution, and this quantity of steam pass-
ing into the steam-heaters and being -there
subjected to the action of gases of quantity,
quality, and temperature always the same,

‘will insure a certain temperature ot the super-

heated steam, and hence the heating-surtaces
of the boiler and the heater may be properly
proportioned to produce any desired constant
pressure and temperature of steam, and there
is no danger of burning or overheating the
superheating-pipes or heating the steam ex-
cessively. By thus controlling the tempera-
ture of steam I am enabled to use the prin-
ciple of expansion of gases by heat to the
fullest extent that is praecticable and main-
tain proper lubrication of the engine. The
natural draft with open chimney 1s not capa-
ble of producing such a constantly-uniform
temperature and constant and uniform gen-
eration and superheating of the steam, forit
is dependent on the condition of the atmos-
phere and on the mode of firing, and when
an artificial supply of air is used with an
open chimney the effect is but little 1m-
proved. By having the steam-heater and the
water - heater applied in connection with a

separate outlet from the furnace and provid-

ing another outlet to an ordinary chimney,
which can be opened when the engine 1s
stopped or the steam-pipe closed, at which
time, from the cessation of the circulation of
the steam through the heater, the great dan-
ger of burning it is likely to occur, the lia-
bility of burning the heater, which has here-

‘tofore been the greatest obstacle to the use of

superheated steam, is obviated. |

I donot claim, broadly, the use of a closed
furnace and chimney applied to a steam-
boiler; nor.do I claim, broadly, the employ-
ment of the escaping hot products of com-
bustion from a steam-boiler furnace to heat
a vessel through which the steam is caused
to pass after leaving the boiler, for the pur-
pose of evaporating the water that may have

been taken up in suspension by it and of

 than when a natural draft is used, the gas- | superheating it. Neither do I claim the use
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of such eseapmrr products of eombustlon to
heat the feed-water before 1ts 1N troductlon to
the boiler; but- -~

WhatI claim asmy mventlon and dequ'e to
secure by Letters Patent, is—

The combination, in the manner subbtau-
tlally as herein ShOWIl and described, of the

water-heaterand stéam-heater with each other

‘and with the boiler, air- pump, and chlmney,
all as set forth.
- FRANCIS BROWN BLANCHARD
-Witnesses:
WM. TUSCH,
- R. 8. SPENCER.
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