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(No model,)

To all whom 7 ma,y CONCETTL:

~ Beit known that I, CHARLES J. JACKSON, a
citizen of the United States, and aresident of

Erie, county of Erie, and State of Pennsyl-

vania, have mvented certain new and useful |

Improrements in Feed-Water Ieaters, of
which the following is a specification.
The object of thls invention is to improve

the construction of feed-water heaters; and

the Invention resides mainly in the construc-
tion and arrangement of the ¢irculating sys-
tem, in the eonst1 uction of the top and bettom

parts of the heater, in the scum-chamber, and
in other features her emaftel deseubed and_

claimed.

In the accompanying drawings, Figure 1
shows a central vertical section of the heater
Fig. 2 is a plan of the bottom tube-plate.
Flﬂ' 3 18 a plan of the base. Fig. 4 shows a
seetlon of the base on line 4 4 of Flo' 3. FKig.

o shows a section of the upper tube eonneet—--
ing cap atright angles tothe section of Fig. 1.

I‘w' 6 isa paltlal seetlon showing a IHOdlﬁCEL-
tion. Fig. 71s a plan of the eharmeled body,
and Kig, 8 is an edge view of a cover-plate.
In the drawings eylmdel A and dome B
f01m the steam- chamber entirely surround-
ing the circulating system through which the
Water to be heated passes exeept in the base
C. Saidcirculatingsystem consists of straight
tubes 1, the open ends of which at top and
bottom are secured in holes 2 in tube- -plates 3
4, the holes being preferably arranged in
strawht rows across the plates,soasto lerrleter
with the ends of the curved passages 56 ; in
the base and top of the heater. Plate 31i

Passages 5 6 are preferably cast in the base
and in the cap in concentric curves of increas-
ing radius and are of considerable width, as
shown by the long slots 7, which are the ends
of sald passages. Atone 'side or at both sides
inthe base these passages extend transversely
to the side of the base C, as indicated at 5,

and are there normally closed by plate 9, re-

movably secured to the base. Itis preferred
to cover all these openings by a single plate 9;

but this is not always essential. By removal
of this plate the bottoms of the curved pas-
sages can be readily reached for cleaning
without disconnecting the tube-plate from
the base. Inthe side opposite plate 9, Fig. 4,

| holes will be tapped to each of the curved
passages for tubes 17, through which the pas- -

sages, with their sets of tubes, can be sepa-
rately drained or blown out. This outlet for
the outer passage may be thmuﬂ'h the bot-
tom, as at 17'.

The inlet-pipe for water is cennec,ted to the
central passage at 10, with which a central row
of tubeslarein eemmunieatien.
the top i1s connected by the central curved
passage 6 to theadjoining row of tubes, thence
down and through the next curved passage 5
to the Sueeeedmﬂ' row of tubes 1, and so on
through all the rows of tubes in series, as in-

“dicated by arrows in Fig. 1, the heated_wa,ter
from the last row passing into hot-water set-

tling-chamber 11 in one side of the base and

.havmfr an opening 12 for an outlet-pipe and
a eoveled hand-hole 13 to permit removal of
sediment, and a blow-off pipe 12,

In the op-
posite S1de of the base is a chamber 14 for
water of condensation and oil which are ad-
mitted thereto through passage 15 from the
steam-space in eyliuder A, surrounding tubes
1, and dome b over the tube-cap. The two
hot-water chambers 11 14 surround the part
containing the curved passages 5, except at
the small ar ea, where the latter extend to the
side of the base at plate 9, as above described,

‘This row at
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and thus greatly eeonomme& heat. The 1nlet |

for cold W&tel being at the central passage is
far removed from the hot-water chamber and
does mnot reduce the temperature thereof.
The settling-chamber is at the end of the ecir-
culating system, and the water reachesit only
after being thoroughly heated and after the
scum and 011 have been removed.

13 19 are steam inlet and outlet. |

The upper tube-plate 4 may be like plate 3,
except that opening 15 will be omitted.

Above the outer curved passage is a scum-

| chamber 20 as wide as or wider than said pas-

sage and connected therewith by suitable
opening or openings 21, with a lip 22 as long
as the opening and just below it to assist in
diverting scum into the chamber, from which

it 1s blown off through pipe 23 or otherwise.

The combined area or capacity of the tubes
In each rowis greater than the area of outlet
12; but thelip 22 between opening 21 and the
water - outlet is proportioned to reduce the
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area of the last passage 6 to about equal the
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sald outlet.

mum amount of light 1mpur1tles to rise into

the scum-chamber as well as to check the wa-

ter and keep it the longest possible time in
the outer and hottest rows of tubes.

One great advantage of this heater is that
the tubes are free to expand and contract.

The tube-cap, bolted to the upper tube-plate,
practically makes loops of the tubes, at the

same time leaving them all accessible for

cleaning or removal. While curved chan-
nels cast in the base and in the cap for con-
necting the rows of tubes have advantages
and are preferred, they are not always neces-
samly thus formed -

It 1s sometimes desir able, espeela,lly in
large heaters, to cast or otherwise form the
tube-eo_nnecting channels 5 in a body sepa-
rate from the base-casing, but constituting a
part of the base. This is illustrated in Fig.
6, where C' is the base-casing and D the body,

- the bottom of which rests tightly against the

| 25

30

35

40

45

50

53

60

S outlet.passages, one. communicating with a.

~central row of the tubes and the other with an
outer row, and an inclosing steam-chamber.
- 2. The combination, in a water-heater, of
groups of tubes connected in series, the con-
nection at the bottom being by curved pas-1

65

curved surface 24 of the base-casing, and the
top flange 25 of which rests on the top of the
base-casing. The tube-plate 3 (with tubes 1)

rests on said body, with the rows of tubes com--

municating with the channels, as in Fig. 1.
In Fig. 6 the central channel is an open groove
or depression 26, extending the whole width
of said body, the body extending into curved
openings 27 in the base-casing at both sides.

The channels 5 are extended transversely to

the sides of the bodyin both directions at 5,
Figs. 6 and 7, the openings being covered by
plates 9, which are preferably formed with
top flanges 9', the upper sides of which when
in position are in the same plane as the top
of the body. The body and the flanges of
sald plates have bolt-holes correspondmﬂ' to
holes 1in the base in the tube-plate and in the
flange of cylinder A, so that the parts can be
&ecmely bolted together. The plates 9 are
also bolted to the flat sides d of body D.
Through one of the plates 9 extends the wa-
ter -1nlet tube 10, and through the other plate
extend the blow-off pipes 17 to the several
curved channels. -

1. The combination, in a water-heater, of
several rows of tubes tel minating at top and

‘bottom in tube-plates, a base on which the

bottom tube-plate rests containing passages
connecting the bottoms of the tubes of one

central row to the bottoms of the tubes of an

adjoining row, & cap on the tops of the tubes
also having passages and connecting the tops
of the tubes 1n the second row with those of
a third row, and so on for other rows until
the outer rows are reached, water inlet and

T'his lip also serves to keep the | sages cast in the base and extendmw trans-
~water back in the tubes, allowing the maxi-

ver%ely to openings at one side, a removable
plate normally covering said openings, Eﬂ]d a

steam-chamber 11101051110 the tubes.

3. The combination, in a water-heater, of
groups of tubes the groups being connected
in series by detachable curved passages at

top and bottom, the passages at the bottom |

having normally closed clearing -openings
and a removable cover therefor. |
4, The combination, in awatel-heatel of

groups of tubes the groups being connected
in series by passages at top and bottom the

passages at the bottom having blowmﬂ'-out
connections whereby the passages and con-
nected rows of tubes can be drained or blown

out separately. |
5. ‘The combination, mawatel heatel hav-
ing a water inlet and outlet and a steam-
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chambel of rows of tubes connected in series

by suitable passages, a scum-chamber over

the connecting -passage of the last row of

tubes, and one or more openings from smd
passage to the scum-chamber.

- 6. The combination,in a water-heater hav-
ing a water inlet and outlet and a steam-
chamber of tubes smtably connected at the
bottom, a tube-plate in which the tubes ter-
minate at the top, a cap having curved pas-
sages for connecting thetubes at the top, and
a scum - chamber connected with the outel
passage.

7. The combination, in a water- heatel of
tubes terminating at the top in a tube- plate
a cap having eurved'passages for connecting
the tubes, a scum-chamber over the last pas-

sage, there being one or more openings from
‘said last passage to the secum-chamber, a lip

or lips below the openings for diverting scum
intothescum-chamber, and asteam-chamber.

8. The combination, in a water-heater hav-
ing water inlet and outlet, and a steam-cham-
ber, of rows of tubes connected in series by

passages, the rows of tubes and the passages

being of greater capacity than the outlet of

| the heater, the passage to the last row of

tubes at its outer end being contracted be-
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tween the water-outlet and the opening into

the scum-chamber soastomakeitabout equal
in capacity to the water-outlet, as specified,
whereby scum is more perfectly diverted to

115

the scum-chamber, and said scum-chamber.
9. The combmahon in a water-heater hav-

ingawaterinletand outlet and a steam-cham-

_bel of rows of tubes connected in series by

suitable passages, a scum-chamber over the
connecting-passage of the last row of tubes,
and one or more openings from sald passage
to the scum-chamber, and a blow-out pipe
connected to the scum-chamber.

_______________ Signed this Sth day of December, 1890.

C. J. JACKSO\T

Witnesses:
CHAS. M. WARNER
W. C. JACKSON,

120




	Drawings
	Front Page
	Specification
	Claims

