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PATENT OFFICE.

" VIRGIL W. BLANCHARD, OF NEW YORK, N. Y., ASSIGNOR TO JOSEPH A.
. DAVIS, OF SAME PLACE. '

~ GAS-COOLER FOR FURNACES.

' SPECIFICATION forming part of Letters Patent No. 418,901, dated October 29, 1889.
| '&pp}icatidn filed April 5, 1889, Serial No, 306,070, (Nomodel) ' '

To all whom it may concern: |
Be it known that I, VIRGIL W.BLANCHARD,

of New York, in the county of New York and.

‘State of New York,have invented certain new
-and useful Improvements in Gas-Coolers for
" Furnaces; and I do hereby declare that the
~ following is a full, clear,and exact description
thereof, reference being had to the accom-

panying drawing, and to the letters of refer-
ence marked thereon,which form partof this
~ specification, in which— |

"~ Thedrawingrepresents a diagram of a plant
embodying my invention.

~ This inventionis an improvement in steam-
boiler furnaces; and itsobjects are to provide
~an improved apparatus for use in connection
with the furnace and boiler, whereby the air
supplied to the furnace is heated and the ex-
haust-steam from the engine condensed and
returned aswater to the boiler at a high heat;
and a further object of the invention is to
“remove & portion of the carbonicacid and ni-
trogen gas from the terminal gases escaping
through the chimney and employing these
‘gases to condense the steam and to assist in
tempering and regulating the heat of the fur-
nace, and, finally, to recarbonize the carbonic-
 acid element of thesaid gases and employ the

‘resultant mixture in the production of intense

heatin thefurnace;all of which will be clearly

understood from the following deseription and

claims. | |

In the drawing illustrating my plant, A
- designates a furnace, whichis preferably con-
structed like that described in my application
for furnace filed April 17, 1889, Serial No.

307,614,

B designates the casing of a steam-boiler,
 which is preferably constructed like the one
described and claimed in my application for
steam-generators: filed April 11, 13389, Serial
‘No. 306,805. The gaseous products of com-
bustion from the furnace enter one end of

Dboiler B through a pipe A’ and from said

boiler escape to-an outlet B into the lower |

end of a vertical air-heater C, which consists
“of an outer shell terminating'in a contracted
chimney C” and inclosing a number of verti-

" »

" .

from one vessel to the other.

_cajlly...a,mjaﬂged- pipes C* for the passage of "thef_

1 seent of air,which is forced therein by a suit-

able air-forcing engine C’, connected to the
top thereof by a pipe Cf the air being heated
in its course through this. passage Dby the
casesrising through pipes C* and 1s conducted
oft by a pipe c* to the furnace, for supporting
combpustion therein. |

D designates a hot-water reheater and évdp-
orator, which is constructed substantially as

‘shown and described in my application for
water-heaters, filed April 11, 1889, Serial No.

306,305. This heater communicates by a pipe

| D’ with an exhaust-pipe from the main en-

oine, (net shown in the drawing,) and also, by
means of a pipe D? with a water-cooler and
condenser L. - |

T F’ designate two vessels forming a steam-
condenser and gas and air heater, located
above the boiler,and vessel I lies above ves-
sel B’/. Each vessel has interior heads F* at

its ends, into which are expanded the ends of

horizontal tubes F2, dividing the interior of

| the vessels into two chambers, as is evident.
The gpace between the heads F? in each ves-

sel is divided by partitions F* into zigzag

channels. The partitions F4, rising from the
bottoms-of the vessels, have perforations f*

in them to permit escape of water thereunder.
The zigzag chamber in vessel K communi-

“cates with the chamber in vessel E/ by a short

pipe F7, so that water of condensation can flow
' _ The said cham-
berin vessel IFF also communicates, by means of
a pipe DY, with the water heater and purifier

‘D, as shown, while the chamber in vessel K/

communicates with a pipe G, leading to an
automatic water-alarm G/, that communicates

by a pipe G* with a water-pump G?, that 1n
turn is connected by a pipe G° with the coiled ¢
pipe G° in the receptacle D, and said coll is
connected to the feed-pipe G7 of the boiler.

The said pipe G near its termination lies di-
rectly over the mouth of the exhaust-pipe
from the engine, as shown. |

H designates a gas-trap placed above the
heater C, and into which the gases.escaping

from the furnace are conducted. -The sald

trap is clearly described and claimed in my

application for gas-traps, filed April 6, 1889, 10¢

- ro gages,anda number of horizontal diaphragms | Serial No. 306,202, and it 18 SO constructed
(% which form a zigzag passage for the de- | that the carbonic-acid gas is directed toward
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the floor thereof, and being heavier than the | exhaust-steam, this high heating of the water
o other gaseous products of combustion will occurringafterithasleftthe pump. Anysteam S
. rest mainly upon the floor ot said trap. = | uncondensed in vessel I rises through pipe to 70
R H’" designates a valve-pipe communicating | condenser E, where it is condensed by thecold - =
S, 5 With the bottom of said trap and with the | water, and a partial vacuum thus 1 roduced
~ vessel F, as shown, and H? is a pipe conneet- | in the plant. - I'thus utilize the exhaust-steam
Ing the other end of vessel F with an air-en- | to heat the gases and air supplied to the fur- o
¢ gine HS® of suitable construction, and this en- | nace for combustion, and Iin turn utilize these 75
S A gine is connected to a pipe HY leading into | gases and the air to condense the steam to wa.- o
S 10 the ash-pit of the furnace A. By this means | ter below the boiling-heat,which,afterpassing =~ = =
" the ecarbonic-acid gas can be withdrawn | through the pump, is reheated in the vessel
- fromtrap I through vessel F and forced into | D to a temperature at or near the heat of the
- the furnace beneath the grate. The pipe H! | exhaust-steam at the point of its admission 8 .
. is provided with branch pipes I’ leading | into vessel D. The carbonic-acid gas with-
15 into the furnace above the fuel-chamber, and | drawn from trap H is employed for two ur-
with a pipe H leading into the fuel-supply | poses—viz., by admitting it into the furnace =~
. pipe A® of the furnace, all of said pipes being | it tempers the heat of the fire ‘when it is
- provided.with proper valves, so that the op- | desired to do this; but its chief and most 85
I erator can direct the gases into any part of | valuable use is to aid in the production of DR
2o the furnace desired and in any quantities. | more intense heat, and to do this it is admit-
v essel 1Y communicates with the atmosphere | ted beneath the grate into the ash-pit under =~ =
e at one end by a valved pipe 1. for the atten- sufficient pressure to drive it up through the
~uationof air, and at its opposite end by a | bed of incandescent fuel thereon, and in its go
S pipe L7 with the engine C? so thatair can be | passage therethrough each molecule of gas =~ = :
-~ 25 drawn through this vessel and forced into | picks up another atom of ecarbon from the =
- theheater C. The end of vessel F’ also com- - fuel, forming carbonic-oxide gas, which rises
- municates by a pipe D? with the water-con- into the combustion-chamber in the upper -
o denser E. ' part of the furnace, there to be mingled and ¢z
........... In operation, after the furnace has been | mixed with oxygen forced into the furnace, =~
30 fired, the gases escape through the boilerinto | and is there oxidized, creating a most intense
- heater Cand rise into trap IL The air-en- | heat, the carbonic-acid gas formed by this re-
--------- gine (7 being started, airis drawn through | combustion of the carbonic oxide passing off
------- vessel B/ and cooled b attenuation, if de- | to the chimney, from which a portion of it is 100
o osired, and  forced through heater C to the collected in the trap and again recarbonized
- 35 furnace. The cool air forced intoand through | and burned. By attenuating (expanding)the
------- heater C greatly reduces the heat of the gases | alr it will absorb a larger amount of heat in
.. rising therein, so that the same are of lower | its passage through vessel F’. The steam-

temperature than the steam entering vessel | passage in said vessel T may be provided rog
¥. Engine H? being started and the proper | with a pipe communicating with the atmos-

40 valves opened, the carbonic-acid gas collect- | phere to permit; escape of any uncondensed
ing in the bottom of trap H is drawn through | steam; but if the parts are properly propor-
vessel I and forced into the furnace at the | tioned this will not be necessary.
desired points by regulating the valved pipes, The alarm in pipe G is placed at such a 110
asdescribed. Steam being raised and the main height thatif for any reason the pump should

45 engine started, the exhaust-steam is admitted | not act properly and the flow of water be
into heater and water-purifier D, and after | stopped the water collecting in the pipes will
passing therethrough and losing a greater | rise and release a float in said alarm, which
portion of its latent heat in said vessel es- | will then sound a whistle, if properly con- 113
capes into the front end of the zigzag channel | nected thereto, thus calling the attention of

5o 1n vessel I, and passing through this channel | the engineer to the danger.
in & tortuous course it loses another portion Having thus described my in vention, what I
of its heat, which is absorbed by the gases | claim is— . -
passing in the opposite direction through *he 1. The combination of a steam-boiler fur- rzo
vessel, and the uncondensed steam then en- | nace with a steam -condensing vessel and

55 ters vessel I/, and pursuing a contrary zig- | means, substantially as described, for with-.
zag passage back to the front end thereof, be- | drawing gases from the chimney and return-
ing still further cooled and condensed by the | ing them through said vessel to the furnace,
cold air being drawn through vessel I’ by | substantially as set forth. |
the pump C°. The steam has by this time 2. T'he combination, in a steam-boiler fur-

6o been almost entirely condensed, and the re- | nace, of a gas-collecting trap, a steam-con-
sultant water of condensation escapesthrough | denser,and means, stbstantially as described,
pipe G* from whence it is drawn by the | for withdrawing the gases from the trap and
pump and forced through the coil in heater directing them through said condenser to the 1 36

- D, and, being delivered to the highest part | furnace, for the purpose specified.

65 of said coil, it becomes heated in its down- | 8. The combination, in a steam-boiler fur-
ward passage and passes therefrom at a tem- nace, of an air-heater in the- uptake and a
perature about equal to that of the Incoming ! steam-condenser with means, substantially
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~ as described, for duectmg a eument of air |

.;413.,901

: throun*h .smc‘l condenser into the alr-heatel

and from thence to the furnace, as spemﬁed

4. The combination, in a steam- boiler fur-
nace, of a steam- condenser with means, sub-
stantially as described, for withdrawing gases
from the chimney and dlreetmg them through

~a part of said condenser to the fmnace, and

IO

“means for dir ecting a current of air throun'h

the other portion of the condenser to the fur—

 nace, all substantially as specified.

20

30

S - 40

""" ||| I|l|

5. The combination of the steam- cchindens..ér'

and water-heater with the exhaust-steam pipe
leading to said heater, the pipes connecting
sald heate'r and eondenser the pump commu-

nleatmﬂ' with said condenser and with a coil
in sz«ud heater, and the connection between
‘said coil and boﬂer all constructed as and
for the purpose set forth. |

- 6. In a steam-boiler furnace, the combina-
tion of the air-heater and gas-trap communi-
cating with the chimney with the steam-con-
densmn‘ vessels and the connections between
sald vessels and the gas-trap ahd air-heater,

respectively, all substantially as specified.
7. The combination, in a steam-boiler fur- |
nace, of a steam-condenser and a gas-trap

communicating with the chimney with the

air-forcing engine and pipes, whereby the

gasesare Withdrawn from the trapandthrough
the condenser and directed into the furnace
all as and for the purpose desecribed.

8. The combma,tlon of the furnace and the
air-heater located in the chimney, and the

steam-condenser, with the air-forcing engine,
the pipes connectmg the condenser With the
air-heater and the heater with the furnace as
and for the purpose specified. |

9, The combination, in a steam-boiler far-
nace, of the gas-trap and air-heater connected
to the chimney and the steam-condensing
vessels commumcatmﬂ' with the exhaust of
an engine with the air engines and pipes con-

'nectmg said vessels recpectwely with the gas-
trap and air-heater and with the furnace,
‘whereby gases and air may be drawn through

- sald vessels and carried to the furnace, bub-

Stantlally as descllbed

two witnesses.

10. The eombmatmn with the water heater
and purifier D and the condensing-vessel X,
of the air-heater C, the pipes conneetmw the
condenser and, heatel the alarm, and the air
engine and pump, all substanmally as set
forth.

11. The combmatmn of thecondenser X F’,
the air-heater C, and the furnace and pipe
connections between said condenser and fur-
nace and the air-engines, all substantially as

and for the purpose specified.
12. The combination,;in & steam-boiler ful-.

nace, of the condenser F F’, the water heater
and purifier D, and the connectlons between
said heater and purifier with the air-heater
C and gas-trap H, all as and f01 the purpose
descmbed |

13. The combmatwn with -the steam-con-
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denser and air-heater, substantla,lly as de-

scribed, provided with an air-inlet pipe hav-

ing a regulating-valve, with an air-forcing
engine connected to said condenser, whereby

the airmay be attenuated in its passage there-

through, substantially as and for the purpose

specl ed

14. The cmnbma,tlon in a steam-boiler and
furnace, of the Vessels E F’, connected and
constructed substantially as descubed with

the gas-trap H, the air-heater C, the air-—fo’rc-

75

ing engines, water-pump, and cold-water con-

densel all substantially as specified. |
15. The combination, in a steam-boiler fur-

nace, of the water heater and condenser D,

the steam-condensing vessels F F’, and the
cold-water (,ondensel E with the was—tmp =,

-alr-heater C, alarm, and the air and w&tm
pumps, all eonqtrucbed and arranged to oper-

ate substantially as specified.

In testimony that I' claim the f01eﬂ*omn* as

30

my own I affix my signature in presence of

VIRGIL W. BLANCHARD.

W'ltnesses
- W. R. KEYWORTH
1. O. MCCLEARY.
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