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IMPROVEMENT IN FEED-WATER HEATERS FOR STEAM-BOILERS. -

~ Specification forming part of LettGrS-'Pmﬂ'nb No. 46,252, dated February 7, 1865.

To all whom it may concern : |

Be 1t known that 1, WILLIAM A, L1GIIT-
HALL, of the city, county, and State of New
York, have invented a certain. new and use-
ful improved combination of a feed-water

heater, with a condenser for use in and with |

non-condensing or high-pressure steam -en-

gines; and I do hereby declare that the fol-

lowing is a full and exact description of the
same, reference. being had to the accompany-

ing drawings; and to the letters and figures |
+divide the condenser into six sections, as
~shown in Ifig. 1, their purpose being to force

of reference marked thereon, in which—
Ifigure 1 is a vertical and longitudinal see-
tion taken through the line A B C D, Fig. 2;

and Iig. 2 is a vertical transverse section ta- |

ken through the line 1 If, F'ig. 1, the head-plate

of the heater being removed to show more |
clearly the location of the tubes in the heater. |
The ohject and purpose of my invention is |

to Interpose between the engine and the con-
denser, into which the steam from the engine
is ulthmately to be condensed, a heater into
which the steam from the engine is first ex-
hausted, and into and through which the feed-

water is passed from the feed-pump to the |

boiler, for the double purpose of first heating
the said feed-water to a high degree of tem-
perature by its being heated by the passagé

through the heater of the first influx of steam |

exhausted from the engine,(so as to ‘be re-
stored to the boiler at a higher temperature
than could be attained if the water was heated
prior toits being received into the feed-pump;)
-and, second, of abstracting from the exhaust
steam a large percentage of its contained
‘heat (so as to relieve the condenser from such
percentage ‘of its duty) that would be con-

tained in it were the steam from the engine | enc
~condenser-through the pipe L to pass across,

exhausted directly into the condenser without
the iuterposition of the heater, . |

My invention therefore consists in placing
and interposing between the exhaust of a non-
condensing (or high-pressure) engine a heater,
mto which the steamn from the engine is ex
hausted prior to -its cntering -the condenser,
~and into which heater the feed-waterfrom the
teed-pump 1s passed, to be heated on its way
to the boiler. |

A is the condenser,into which the requisite

supply of eooling-water is taken through the
nozzle B and taken out through the nozzle C.
This supply of cooling-water is furnished by a

steanmr-supply pump of required ecapacity, or
by any other desired means.

1) is: a series of tubes through which the
cooling:water above named is passed to pro-
duce the condensation of the steam exhausted

from the: engine (after the said exhaust-steam
18 passed through the heater, as hereinafter

mentioned) by the steam coming in contact
with the exterior of the tubes, as hereinafter

- described. |

E K B 1 are division-plates which

the exhausted steam received through and

from the heater to travel an extended dis-
- tance over, across, and by the exterior of the

tubes in the condenser, as compared with the
length of trie {ravel of the couling-water
through the tubes, for the more effectual and
thorough condensation of the same in a lim-
ited length of apparatus, it being apparent

- that if the division-plates were dispensed with
the apparatus would require to be so greatly

extended 1n length to produce the same effect
as to be practically valueless. |

If1s a “dripplate,” having apertures in it at
properly located intervals, through which the
condensed water fallsinto thereservoir (3, from
whence the said water is taken through the
nozzle 1L by a pipe to the feed-pump and from
thence by another pipe to the heater, as here-
inafter described. |

1 is the heater, located (for convenience of
arrangement) on top of the condenseér A, 1tis
fitted with tubes, as shown, through which

the steam exhausted into it from the engine

through the nozzle K passes to the opposite
end of it, and is from there passed into the

around, and by the tubes D, and around and
by the division-plates of the condenser, as is
shown by the darts in Fig. 1. ,

- M is the nozzle to the heater, to which the
pipe trom the feed-pump is attached, and
through wihich the condensed water from the
reservoir (r, after passing through the feed-
pump, enters the heater to pass across and
among the tubes in the heater, and is from
thence taken off to the boiler through the noz-
zle N, and through the pipe connecting that
nozzle to the boiler, This feed-water is sub-

- ,ected to the first effect of the steam exhausted
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from the engine into the heater and 1s of
course, heated thereby to a hlgher degree of
,tempereture than if it were pumped directly
‘to the boiler from the reservoir G ;
is proved by experience and praetlce that said
feed-water can be restored to the boiler at or
very nearly at its boiling-point, and there-
fore too hot to be pumped by 2} ferce pump in
‘the ordinary manner.

O O are supernumerary nozzles, to eneble
the heater to be attached convementlvm place
in the vessel or other location whereit is to be
placed, either oné subserving the purpose of

‘the nozzle K. In ease of one of these three

nozzles being used, the others are to be closed
and shut off by bemg em ered by a bonnet in
a well-known manner.

- As’before mentioned, the first mtrodaetmn |

in fact, it

-~

.of the steam exhausted from the en gme into

the heater not only heats the feed-waterpassed

into and through the heater to a high temper-
‘ature to be returned back to the boiler, but it
‘also relieves, by such: abstraction of the heat
| of the exhausted steam, the work to be per-

formed by : the | condenser efter the : etea,m |

passes into the latter.
| What I claim’ a8 my Inv entlon, alld deelre
“to secure by Letters Patent, is—

The heater I, arranged as deeeﬁbed and

~pleced between the exhaust of a steam- engme |

and the condenser A, as end for the purpose

WM: A. LIGHTHALL.

set forth

W1tneeees
E FrANcis S. Low,
EDWARD J. SAUSE.
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