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IMPRO'VEI\CE‘NT IN PEED-WATER HEATERS FOR STEAM-GENERATORS.
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* The Schedule referred to in these Lietters Patent and making part of the same

- To all whom it ma Y CONCErN :

Beitknown that I, RicHARD EATON, of Eaton Lodg_._.,e,
- Kentish Town, Londun, England, have invented a new
~ and useful Improvement in Apparatus for Heating the
Feed-Water of Locomotives by Means of the IExhaust
Steam; and I do hereby declare the following to be a
 full, elear, and exact deseription thereof, reference being
| had to the accoutpanying drawings, wluch are made a
~ part of this speeification. |
The apparatus consists of two eircular and concen-
“trie pipes or tubular chambers, made in two or more
sections, dnd connected by suitable couplitig, and when
in pusﬂsmn surrounds the boiler -or smoke-arch. The

outer pipe or casing is connected, by meauns of suitable -

*‘branches, with the Mhauqt-plp(,a within ‘the smoke-
box, or at some other convenient poiut, and is, when
_the engine 15 lumnug constantly filled with the ex-
haast steam, which is employed as the heating-agent.
The mner pipe forws the copduit of ihe fe eu—-xmtsl
which is heated in its fransit therethrough, its t*mls
being conneeted, respectn ely, with the feul-pump aud
hmlel
not running, by its contact with the bmler, Suﬂlmently
to prevent freezing.

In the dr awings—

Figure 1 is o longitudinal section of the front end
of a locomotive-boiler, ln‘wmg mny iproved feed-water
heater applied.

Figure 2 isa transverse section 'l}]lt'l eof' on the pl.mes
- mtllmted by the lines z z and y y, fig. 1.

Figure 3 is an enlarged E:.ect;mna,l view, illustrating
the manner of conueotmg the sectmns of the elmmberq
or pipes.

A A represent the outer plpe or chamber, thh is

cast or otherwise made of iron or other snitable metal,
in two segmental parts or sections, as shown, said see-

_ tionsbeing united at the top of the apparatus by. neans.

of bolts passing through the lips or flanges ¢ a.
Its inner surtace is provided with a notched rib, a

«', which is fitted to the surface of the boiler, and fm ms

- connection to conduct the heat of the latter to said
chamber A when it is not otherwise heated.

Its lowersends are contracted, 50 as to be closed by
the inner pipe, as represented at @” , and its upper ends
are provided with branches a”,
an intermediate pipe, B, whlch 18 constructed and ap-
plli?d as represented in ﬁg 3, and fm ms tl:e comrnuni-
cation between its two pa,rts

It is farther provided, prefembly at 2! centla.l pomt
with a pair of branches, a* &, for the admission of the

exhaust steam, and at its lowest points, with small

drain-pipes, @', 'for the discharge of the water result-
ing froin the conden:s&tmn of the sfeam. -~
O C represent the inner pipe or chamber.

ranged within the pipe or chamber A, concentric there-

"Wlth 1ts dmmeter being suﬁclently less than that of

The apparatus is heated when the engine is.

| otherwise he ‘the case, as

connected by means of

It is ar- -

- .

the bore of A to leave an annular space of the requislte'

area for the cireulation of the steam, as Iepresenbed N

in fig. 2.
It is construeted in two parts or sections, correspond-
ing with those of A, and is provided at lta upperends

‘with male and fe nmle coupling-collars, ¢ ¢, held together
by the conneection of A, said collars bung, lespect-

ively, of convex and conecavo-convex form, and their
surtaces turned to. a true spherical shape, 3& as to fit
perfectly tight into each other, and into the seated ends
of the sections of the pipe A as represented in fig. 3.
The spherical- form of the couplmgs adapts them to
accomnmodate themselves to any deviations in the pipe -

from the true line, caused by inaccuracies of warkma,n-

ship, expansion, &e.

The lower ends ¢” of this pipe pass thmugh the COD-
tracted portions «”of A, where they are connected, re-
spt,ctn ely, to the plpeb Ieadmg from the pump and to
bie boiies, thiough the media of “boends” ev clbows
D and E. |

The steam is eonducted to the plpe or clnmber A
from the e\iha,ust-plpe& F, two in number, by means

-of pipes G H, opening nto said pipes 1I° tn51dge_-, of the.
| smoke-box, 2 represenited, or at any other convenient

point, and mto the chamber A, throutrh the medmm
of the branches «a. -
The red arrows in the dramng mdlca,te t]ne course - -
of .the steam. ~
The blue arrows mchcate the course.of the water,
The operation of the apparatus is as follows: .
The engine bemg started, the exhaiist steam passes
through the pipes F G H, ;.md enters the chamber A,
at OIJI}O&I'GB sides, and circulates within said uch.a.mber, |
around the ptpt., C, through which the feed-water is
being forced, with an intermittent motion, by the pump,
and. nnpa,rts its heat thereto, the feed-water then paas-

“ing in a highly-heated state to the boiler. .
Theapparatus, surrounding the boiler or 5moke—a.rch -
is uot liable to freeze while the e

engine is standing ﬂn
sidings, or running down long gmdes without steam, or -
when .stamhn ¢ in the steam-shed in winter, as would
as sufficient heat will be im-
parted to it by its contact mth the boiler to {,ﬂ'ectu-_
ally prevent this, |
The circular form of the appa.ratus renders its pa.rts
mmple and compact, and lessens materially the amount
of piping required to form its connection with the boiler
and pump.
‘The apparatus is quite out of the way, and does

| 11013 present an unsightly appearance.

I am aware that feed-water heaters, in which th& -

Leat is imparted by the exhaust steam, have before
t been used extenbwely in connection with stationary

engines, and in some few instances upon locomotive-
engines, but the apparatus applied to the latter have
been s¢ comphca.ted cmnbemome, and unsightly, so in-
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conveniently located, and so liable to freeze and become
useless in the WIIltBI‘, that no successtul use h.:Ls hith-
erto been made of them.

What I claim as my invention, and desu'e to secure

by Letters Patent, is—

1. The feed-water—he&tmg apparatus, consisting of
the pipes or tubular chambers A A and C C, arranged

one within the other, and applied substantmlly as here-
in described.

- 2, The construction and arrangement, on the cham-

ber A, of the rib or flange & whereby to form a heat-

eonductmg corinection with the surface to which said

86,5156

- chamber A is applied, substantially as herein described.,
3. The coupling-collars ¢ ¢”, constructed substan-
tially as deseribed, in comnbination with pipes or tubu-
}ar Lhambew A A, C G, subsmumllv as herein set
orth.
To the above sljcclﬁca,tlon of my inventjon, I have
signed my hand, this day of , 1368. |
- ~ "RICHARD KEATON.
Witnesses: -
N. CLEXDENNING,
E. H. STUART.
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