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Marehg 1878.

To all whom it may concern:

Be it known that I, THomPsoN H. IRWIN,
of Dennison, in the county of Tuscarawasand
State of Oh1o, have invented certain new and
useful Improvements in Feed-Water Heaters
for Locomotives, of which the following, taken
in connection with the accompanymg draw
ings, is a specification.

My invention relates to’that class of feed-
water hedaters in: which the waste-heat which
ordinarily éscapes through the smoke-stack-is
utilized for the purpose of heating the feed-
water ; and has for 'its object an-increase in
the area of the surface of the heater"exposed
to the action of the hot gases escaping through
the smoke-box, whereby a greater broportion
‘of the waste-heat is utilized, and the feed-
water is consequently raised to a higher de-
greeé of temperature beforé entering the boiler;
and also such a construction and arrangement
of the heater that; while it is adapted to util-
ize, the waste-heat to advantage, it-shall not
mterfere Wwith the ready cleaning of the boiler-
tubeb, or the'necessary Tepairs of the exhaust-
pipes ‘or othér devices” contamed within the
smoke-box.

The invention consists in placmg in the
smoke-box of a boiler a coil of pipe, arranged
about the outer circumference of the smoke-
. box in close proximity to the outer shell of
the boiler, said pipe being alternately bent .
back and forth upon itself, so as to form a
cluster of pipes parallel with each other, con-
nected by semicircular bends, each of said
bends and straight portions of pipe being
equidistant from the shell of the smoke-box,
.one end of said cluster of pipes being con-
nected to the feed-pump and the other end
to the check-valve, in such a manner that
the feed-water, after leaving the pump, is
forced through the entire length of the heater-
- pipe within the smoke-box, trawersmg all of
the bends and turns thereof, and exposed
to the direct heat of the hot gases and pro-
ducts of combustion passing through said

smoke-box, and is then discharged through
the check-valve into the beiler.

My invention further consists in arranging
said heater-pipe in two clusters upon epposite
sidesof the smoke-box, connected together by a
pipe passing from one cluster to the other at or

| near the toporbottomof thesmoke-box,insuch

a manner that the feed- Water, after traversing
the entire length of the pipe forming the
cluster upon one side, passes through the con-
necting-pipe, to and through the entire length
of the pipe forming the cluster upon the other
side of thesmoke-box, and thence is discharged
through the check-valve into the boiler.

My invention further consists in arranging
the cluster or clusters-of piping to form the
feed - water heater. within the SmOke-box, in
guch a manner that the feed-water, in passing -
through the same, shall alternately pass and
repass around or partially around . the ‘outer
circumference of the smolke- -box, as will be de-
seribed.

Figure 1 of the drawmgs is a transverse
section through the smoke-box of a locomo-
tive-boiler on line # « on Fig. 2, looking. to-
ward “the tube-sheet, and. showmg my im-
proved feed - water hea’cer applied thereto.
Fig. 2 is a longitudinal section on line ¥ y on
Fig. 1, looking toward the left, and illustrat-
ing one method of arranging the pipes of the
heater. Fig. 3 is:a similar section on the
same line, looking toward the right side of
Fig. 1, and' showing a’ modified arrangement
of the heater-pipes in elevation ; and Fig. 4 is
a transverse section on line z 2 on Figs. 2 and
3, looking toward. the tube-sheet.

Ais the outer shell of the boﬂer, extendmg .
forward beyond the forward tube-sheet B, and
forming the inclosing cylindrical walls of the
smoke-box C, from which the hot gases or pro-
ducts of combustlon, after passing through
the tubes D D, escape through the opening E
to the smoke- stack or chimney, a portion of
which is shown in dotted lines at E.

F is a pipe adapted to be coupled to the feed-
pump, (not shown,) and extending therefrom,
through the shell A, into the smoke-box C,
where it is connected to a cluster of alternately
descending and ascending pipes, G, arranged
side by side, and curved to correspone’l nearly -
to the curve of the shell A of the smoke-box,
in close proximity to which they are secured
by the curved supports H and H’ and straps

1, said pipes being coupled at. their ends by
means of the semicircular pipe-couplings J, in
such a manner as to virtually form one con-
tinuous pipe throughout the entire cluster or
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coﬂ whwh after several foldmgs back: and
forth extends across the top or upper side of

the smoke- box, and connects with a similar
cluster or coil, K, upon the opposite side of the
smoke-box; from which the pipe L, extending
across the upper part of the smoke- box, leads
through the shell A and conneéts with the
check-valve. (Not shown in'the drawings:)
The clusters or coils of heater-pipe may be
madeupof pipes bent to the curve of the boiler-
shell A, or from short straight pipes and bent
. couplings a a, together with the semicircular
couplings J, as shown in Fig. 2; or they may
be made up of straight pipes arranged hori-

zontally and connected by the semicircular

couplings J, as shown in Fig. 3; and the
cluster or'coil may extend from the support
H upon one side upward and across the top

of the smoke-box and downward to the corre-
- sponding support H on the other side; or the
heater-pipe may be arranged in two- clusters
or-coils upon 0ppos1te sides of the smoke-box,
as shown.

‘When the feed- pump is- set i motion, water
is forced through the pipe F, to and through
all of ‘the pipes G of the co1l upon one side of
the smoke-box, thence across the top of* the
smoke-box throu gh the eonnectmg pipe,toand
through ‘the coil or cluster of pipes K upon
the other side, and thence through the pipeL
to and through the check-valve mt;o the boiler.

I am aware that a coil of pipe has been
placed in the smoke-box of a locomotive for
the purpose of heating the feed-water before
admitting it to the boiler; but, so far as my
knowledge extends, such coil$ have always
been arranged in the center of the smoke-box,
directly in:front of the tubes and surroundiiig
the exhatst and petticoat pipes, and were ob-
jectionable in that they interfered with the
cleaning of the tubes, and had to be removed
whenever it became necessary. to repair the
exhaust or petticoat pipes; and, further, they
were comparatively ineffective, for the reason
that the area  of the surface of the coils ex-

posed ‘to the action of the liot gases was too |

: small

I do mot theréfore claim, broadly, utilizing
the waste-heat of the products of combustion -
for heating the feed-water for a boiler. Neither
do I claim, broadly, placing a coil or cluster
of pipes in the smoke-box of a boiler for the

-purpose of heating the feed-water by forcing

it through said coil irrespective of the position
and arrangement of said coil; but .

‘What I claim as new, and ’ desire to secure
by Letters Patent of the United States, is—

1. A cluster or eoil of pipée arranged circum-
ferentially within the smoke-box of a boiler,
in close proximity to and with all of its folds
orcoilsequidistant from and parallel, or nearly
parallel, with-the inclosing-shell of sald smoke-
box, the two ends of said pipe projecting
through said shell, and adapted to connect at
one end with the feed -pump, and at the other
with thecheck-valve, all arranged and'adapted -
to operate substantially as and- for the pur-
poses described.

2. A: feed-water heater made up of two
clusters or coils of pipe arranged upon- oppo-
site'sides of the interior of the smoke-box of a
boiler, with all of their-folds or coils in close
proximity to and parallel, or nearly -parallel,
to the eylindrieal shell of said smoke-box, and
c¢onnected together to form one -continuous
pipe, one end of which is adapted to connect
with the- feed-pump;-and the other énd to the
check-valve, substantially as and for the pur-
poses described: -

8. Afeed-water heater consisting of a cluster

or coil of pipe, the several -folds or coils of

which extend circumferentially around, or
partially around; the smoke-box, in-close prox-
imity to and parallel, or nearly parallel;to the
inclosing:shell of said smoke-box, and: adapted
to be connected at one end to’ thefeed-puinp,
and at the other to the- check-valve, substan-
tially as'and for the purposes described.

Executed ‘at Dennison, Ohio, onthis 4th
day of March,: A..D. 1878

: THOMPSON H. IRWIN

Witnesses:v
J. W. RUsK,
JAMES"NELSON: ,




