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UNITED STATES

Parent OFFICE,

ELIHU NELSON, OF NEW YORK, N.Y.

SECTIONAL; F.EED-WATER--H EATER.

LY

| SPECIFICATION formmg part of Letters Pa,tent No 47 7,816, dated J une 28 1892
| Apphca.tmn fled I‘ebruary 4, 1892: Sema,l No. 420,321, (No model.)

| To all whom Tt may concern:
Beitknown that I, ELIHU NELSON &Cltlzeﬂ |
of the United Sta,teq residing at New York,

in the county of New York and State of New

York, have invented certain new and useful

Improvements in Sectional Feed-Water Heat-

ers; and I do hereby declare the following to -

~ be A full, clear, and exact deseription of “the

10

inventwn, such as will enable others skilled |

in the art to which it apper‘rams to make and

use the same.
My invention 1elates to 1mpr0vemenm in

 sectional feed-water heaters; and it consists,

~ broadly, in connecting up with the different

s
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sections of the said heater or with groups of

the said sections the exhaust from the boiler-

pump and a branch of the exhaust from the
engine, the connection being such that the

sections or groups of seetlons are in multiple

between the said branch exhaust-pipe and
the main exhaust-pipe from the engine. By

‘the arrangement indicated I bunn‘ 1t about
that the stea,m which is used for heatmﬂ' the

feed-water is applied to small portions of the

feed-water while the steam is at a great heat,

and that in this way the greatest eiﬁmency_ls
secured. Moreover, by passing the steam af-
ter utilization in the heater out at .the main

exhaust-pipe I insure a free exit and guard

against clogging or backing in the appar atus

-As a matter of fact, a vacuum is created in

the main exha,ust-plpe, or rather in an inter-
mediate pipe connected thereto, which vacu-
um greatly facilitates the action. |

My invention will be fully understood by

reference to the accompanymn' drawings, in-

which—
Figure 1 1s an GIGVthIOD of my feed-water

Fig. 2 is a detail view, partly sec-
tional, Showmn' a form of couphnﬂ* which I

‘use with my heater and which forms a part
Fig. 8 illustrates still an-

of my invention.
other form of couplmg by a similar view, and
Fig. 4 shows a modified form of coupling.
Referrmﬂ' to the drawings, 1, 2, 3,4, 5,6, 7,3,
and 9 are sectlons united in senes and f01 m-
ing all together the body of my feed-water
heater Each section consists of a pipewithin

. a pipe, the interior pipe conveying the steam

so and the exterior pipe the feed-water.

The

plpes areconnected from section to section by

| prowded with a surface blow-of
|- and .with a vertical pipe 18 at the bottiom,

| flow through the branch pipe 24.

_;-sulta,ble eouphnfrs which Wﬂl be described

11:1 detail further on.

10 is the engine, and 11 the boiler- pump |

The_ latter pumps the water through the pipes
12 and 13 into the outer pipe of 'seetion 9,and
sothrough thewhole series. The waterissues

from section 1 by way of the pipe 14 and passes

to a purifier15 and out at the pipe 16. The
purifier is simply a vertical receiver through
which the heated feed-water passes, and it is
' 17 at the top

through which the sediment in the bottom of
the purifier can be drawn off as often as may
be found necessary. - A pipe 19, forming the
exhaust-pipe from the boiler-pump, leads
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to the inner pipe of section 1 and carries

the steam - exhaust from the boiler to the
sald inner pipe, whence it passes through
the inner pipes of sections 1, 2, and 3. DBe-
yond the last-named section it enters, through
the pipe 20,a pipe 21, which is joined through
a valve 22 to the main exhaust-pipe 23, run-
ning from the engine 10. At 24 I show a

branch exhaust-pipe from the engine and
this branch pipe is itself branched, so as to

form multiple paths through the inner pipes

of succeeding sections or groups of sections.

In the present instance I so arrange the
branches that the steam from the exhaust-
pipe 24 passes off at various points through
two sections of the feed-water heater,asshown.
Referring to Fig. 1, it will be seen that the

branch most remote from the engine passes

tthHU'h sections 2 and 3, the next branch

passes through sections 4 and 5, the next

branch through'seetionsﬁ and 7, and the next

I'branch through sections 8 and 9. All the
“branches referred to are joined to the pipe 21,

leading the main exhaust-pipe 23. In the
said main exhaust—plpe beyond the point of
branching is an automatic or adjustable valve
25, which regulates the amount of exhaust-
steam that shall pass through the main ex-
haust-pipe, and - consequently regulates the
There are
also valves 26 26 26 26 in the branches lead-
ing from the pipe 24. These valves can be
opened or closed at will, according to the

temperature to which it i1s desired to raise
the feed-water.

If all the valves 26 are open,
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| tel when it 18 coolest

- which the feed-water passes, it is met by the
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it will be seen that the steam from the pipe'!

“sired.

it is evident that the feed-water will be sub- | ter heater.
jected to more and more heat and that the |

water will be raised to a 1]10‘11@1 temperature.
It is obvious that the syetem which I have
here illustrated and described is calculated
to give the maximum of efficiency to appara-
tus of this class. There is a free passage of
exhaust-steam through different sections of
the apparatus, the hottest. steam irom the en-
oine first coming in contact with the feed-wa-

the steam which acts upon the different sec-
tions, as the amount of condensation which

the steam under goes 1In passing the entire-

length of the pipe 24 1s inconsiderable. In
section 1, which is the last section through !

exhaust-steam from the boiler-pump and re-
ceives there itsfinal increase of temperature.
I have said that there is a free passage for!
the exhaust-steam from the engine, because:

20, passing through the upper part of the pipe |
21, will tend tocreate a vacuum, and thereby |
increase the facility with which the steam be- |
hind 1t passes through the said pipe 21. .Aside

from section 1 of my feed-water heater the |
sections are connected up in multiple between |
the pipes 24 and 21, or practically between |
the branch and the main exhaust-pipe from |
the engine. 1t 18 obvious that I may cause |
the pi‘pe 19 to be joined at 26 directly to the!

inner pipe of the section here marked 2 with- ||

out passing through section 1 at all—that is |
to say, section 1 may be dispensed with, if de-|

The means for cou pling suecessive sections :

- of my feed water-heater form, also, a part of

40

the presentinvention. These means will best 'L
be understood by reference to Iigs. 2, 3, and |
4. Referring to Fig. 2, it will be seen that
the outer pipe of sectlon 1is joined to the

~outer pipe of section 2 by means of T’s 27
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and 23, serewed, respectively,totheounter endss
of the said pipes and joined to-each other by |
a flanged joint. Connected with the T 28,

whe1e 1t surrounds the inner pipe of sectlon it T1es of sections connected up in multiple be-

tween the two pipes aforesaid, all in combi-

2,1 have a stuffing-box 29 to prevent leakage. |
The inner pipes of the section referred to are
joined through the medium of a T 30 on the
inner pipe of section 2 and .an L 31, bolted or|
secured by a flanged joint to the T 27. My i
special attention has however, been ‘directed |
to the couplmﬂ' W h1ch joins the sections 2 and E
3, and this in Fig. 2 consists of three parts
32 33, and 34. l"he parts 82 and 33 arecoun- !
terparts in the form of T’s, having internal :
serew-threads for receiving both the outer :
and the inner pipes of thOII‘ respective sec--
tions and flanges for coupling to their eo-op-|
erating parts. They are secured together by !
flanged joints at 39, and are similarly secur ed T
to the opposite ends of, the goose-neck 34.:
Thethree parts 32,33,and 34 constitute, when !
joined together as described, an end coup-!
ling for Succoedmn' sections of my feed-wa-

i eimie 2 e T

However,thereis prac- |
tically little difference in the tempera‘rure of .

_lhe coupling

'aud a series of sections connected u

477.816

In Ifig. 3 I show a similar coup-

ling made up of only two parts 36 and 37, :

boltecl together, as shown in thedrawings.
Fig. 4 a similar coupling is shown in a Single

| casting 35. In all three of the forms illus-
| trated the part which corresponds to the

goose-neck 34 in Fig. 2 is the part with which
the inner pipe is connected and in all three
forms there is a passage 39 for allowing the
water to pass from outer pipe to outer pipe
of succeeding sections.

It will be obsel ved that this kmd of coup-
ling is used at only one end of the sections,
at the other end being suffi-
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ciently clear from the drawings, taken in con-

nection with the deseription which.I have
given of the parts 27, 28, and 29.
I prefer the form shown in Fig. 4; but I do

not wish tolimit myqelf tothe use of tlmt form
alone.

it will be seen that my feed-water heateris

supported upeon suitable standards (which

may be pipes) 40 40 and that it is stayed by
suitable straps 41 41. The part 42 is.a trap
for letting off the waters of condensation, and

| 43 is a dri ip-cock, the functlon of which need
| not be described.

What I claim is—

1. In a sectional feed-water heater, a steam-

pipe, a pipe exhausting to the air, and a se-
ries of sections connected up in multlple be-

tween the two pipes aforesaid, as and for the
purpose set forth.

2. In a sectional feed-water heetex , AN eX-

haust-pipe from the engine, a second pipe ex-
hausting to the air, and a series of sections

connected up in multlple between the two

pipes aforesaid, as and for the purpoee set
forth.

3. In a sectional feed-water hea,tel,, a main
exhaust-pipe from the engine opening to the
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alr, a branch exhaustaplpe from the. engine,

and a series of sections connected up in mul-
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tiple between the two pipes afor esmd, asand

for the purpose set forth.

4. Inasectional feed-water heater asteam-

| pipe, a pipe exhausting to the air, and a se-

nation with a boiler-pump and an exhaust-
pipe therefrom joined to the last section or
sections of the feed-water heater, as and for
the purpose set forth.

5. In a sectional feed-water heater, an ex-
haust-pipe from the engine, a second pipe ex-
hausting to the air, and a series of sections
connected up 1in multlple between the two
pipes aforesaid, all in combination with a
boiler-pump and an exhaust-—plpe therefrom
joined to the last section or sections of the
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feed-water heater, as and for the purpose. set |

forth.

6. -In a sectional feed- Watel heater, a main
exhaust-pipe from the engine opening to the
alr, a branch exhaust—plpe from the engine,

p n mul-

tiple between the two plpes aforesaid, all in
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combination with a boiler-pump and an ex-
haust-pipe therefrom joined to the last sec-

“tion or sections of the feed-water heater, as

and for the purpose set forth.

7. In a sectional feed-water heater, a main
exhaust-pipe from the engine opening to the
alr, a branch exlnust—plpe from the engine,
an a,d;]ust&ble valve in the main exhaust-pipe
beyond the branching point, and a series of

sections connected up in multiple between the

two pipes aforesaid, as and for the purpose
‘set forth.

8. In a sectional feed-wa,ter heater, a main

- exhaust-pipe from the engine opening to the

20

air, a branch exhaust-pipe from the engine,
an adjustable valve in the main exhaust-pipe

beyond the branching point, and a series of

sections connected up in multiple between the
two pipes aforesaid, all in combination with
aboiler-pump and an exhaust-pipe thereirom
joined tothe last section orsectionsof the feed-

water heater, as and for the purpose set forth.

9. In a sectional feed-water heater,a series

Ce

of sections, each consisting of a pipe within |

a pipe,and a coupling for joining two succeed-

ing sections, consisting of a return-bend hav-
ing mtemally SCrew - “threaded openings for

receiving the ends of the pipes, a goose-neck

joining the ends of the interior pipes, and an

inter na,l passage joining the ends of the outer
pipes, as and for the purpose set forth. -
10. A pipe- couplmcr having internal screw-
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threads forreceiving pipes of different diame-

ters and provided with flanges in planes at

right angles to each other, as “and for the pur-
pose set f01 th.
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In testimony whereof I have signed my |

name, in the presence of two Wltnesses this

3d day of I*iebruary A. D. 1892.

ELIIIU NELSON

 Witnesses:
J. B. CONKLING,
Gr H. STOOKBRIDGE
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