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To all whom it may concerr:

Be it known that I, RaAvyymoxnD H. HHORN-
BROOK, a subject of the King of Great Brit-
ain and Ireland, and a resident of Canton,

Ohio, have invented certain Improvementsin.
Feed-Water Heaters, of whleh the followmg |

is a specification.

The object of my invention is to so con-

struct a feed-water heater that a high tem-
perature can be imparted to said feed water
by the steam used for heating purposes, and if
said heating agent 1is e‘ihaust-steam the lat-
ter can, if desired, be completely condensed.

In the accompanying drawings, Figure1l1is

a lonfrlmdmal seetion of a feed-water heater

and condenser constructed in accordance with.
Fig. 2 is a transverse section:

on the line & «, Flj., 1: and Fig. 3 i8 a trans-
| { finally escapes through the outlet branch. 22,

myinvention.

verse section on the line b D, Flg 1.
The heater has an outer casing 1, closed at

the opposite ends by convex heads 2 and 3,

the latter having a transverse partition 4,

whereby the space within said partition 1s-
divided into two chambers 5 and 6, the latter
chamber communicating with the feed water

outlet 7 of the heater.
Withie the outer cylindrical casing lisan

inner cylindrical casing 9, which .is Seeured _
at its opposite ends to a pair of- tube-sheets 10

and 11, the tube-sheet 10 being. ﬂ&nﬂ'ed at the

outer edﬂ"e and this flange bemﬂ' bolted Or Tiv- |
eted to the outer casing 1, whlle the outer j
portion of the tube-sheet 11 is confined be- ]
tween the flanges of the cylindrieal casing 1 | which it escapes through the outlet branch 7.
Both tube-sheets. may, how- |

ever, be secured to the casing-in the same

and ifs head 3

manner, if desired.

near one end of the heater a feed-watm -Sup-
plying branch 15, the delivery end of the pas-
- sage. commumcatmﬂ' through openmﬂ' 16 in }

the tube-sheets 11 Wlth the eha,mber 5 in the §
' is exhaust-steam from an engine or pump I

12 is preferably made in the form of an an- | may, if desired, effect complete condensation

ole-bar, one flange of which constitutes the j of the same by mtmduemcr into the discharge 100

parmmon, the other flange being bolted or § branch 22 of the heater a rose or spm,yer 24
| communicating with a water-supply pipe 29,
| the water-jets thus supplied completing the

'condens&twn of the steam, which, with the

head 3 of the casing. The helical partition

riveted to one of the casings of the heater,
preferably to the inner casing 9, whereby. the
partition is thus properly secmed in place

Between the opposite tube- Sheets 10 and 11

-Ie*{tend two sets of tubes 17 and 19, the tubes

17 communicating at one end. with the cham- 55
ber 5 of the hea,d 3 and the tubes 19 commu-
nicating at the same end with the chamber 6
of sald head both sets of tubes commumcat-
ing ab the :}ppomte end with the chamber in

the head 2 of the casing..
The tube-chamber 20 of the heater is in com-

60

munication at one end with a steam-inlet
{ branch 21 and at the opposite end with a

steam-outlet branch 22, and said tube-cham- -
ber also has an outlet branch 23 for the es- 63
cape of the water of condensation. Steam en-
tering the chamber 20 at the inlet 21 passes

' throufrh said chamber in the direction of the

arrow z, Fig. 1, in contact withthe casing 9 of
said chamber and with the tubes 17 and 19 and.yo

the water resulting, from. the econdensation of

the steam inthe chamber 20 escaping through
the Dranch 23.

The feed-water enfers the
chamber 14 through the branches 15 and trav- 75
els in a spiral course in the direction of the
arrows ¢ around the heated casing 9, pa,ssmﬂ*
from said passage 14 into the ehamber 5 of the

| head 3 through the openings 16 in the tube-

sheet 11. From said chamber 5 thefeed- water 8o

| heater passesin the direction of the arrows v/,
! through the tubes 17, into the chamber within

the hea,d 2 of the casingand from thelatterin
the direction of thearrows y?*throughthetubes
19and into the chamber: 6 of the head 3, from 85

The water is thus expesed three times to the
heating action of the steam—first, when it is

I eire ula,tmﬂ' around the casing 9 ot the heating-

Between the outer and inner casings 1 and | chamber; see{mdly when nassmgthrngh the go

9 of the heater intervenes an a,nnula,r cham- |

ber which is provided with a helical partition } the tubes 19.

12, forming a spiral passage 14, which has § a high temperature by the steam, and the
: heating capacity. of the apparatus in propor-
tion to its size is very greaft.

! time there is a corr espﬁndmg condensation of

tubes 17, and, lastly,-when passing through
Hence the water 18 heated 130

At .the . same 95

the steam employed, and if the heating agent




10

I§

20

=

added supply of water, escapes through the
drainage-outlet 23, this drainage, if desired,
being conveyed to a storage-tank to be added
to the water-supply for the heater, or, if de-
sired, being conveyed to the supply branches
15 or either of them.

The securing of the angular partition 12 to
the inner casing 9 of the heater serves to
stiffen and str engthen the same and enables it
toresisteither bursting or collapse. Hence I
am enabled to use comparatively thin metal
for said inner casing 9, with corresponding
freer transmission of heat from the steam
within the casing tothe water surrounding the
same.

In the use of my improved heaJtel the con-
ditions above described may be reversed—
that is to say, the feed-water may circulate
through the chamber 20, and the steam may

take the course prescribed for the water; but

the use of the heaterin the manner before set

tforth is preferred.
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I am aware that it has heretofore been pro-
posed to construct feed-water heaters with

steam-chambers containing two sets of tubes.

communicating with the chambered heads,
so that the water is caused to flow firstin one
direction through one set of tubes and then
in the opposite direction through the other
sef, and I am aware also that feed-water has
been compelled to flow through spiral pas-

sages and that water jets orsprays have been:

- introduced into the steam-inlet passages of
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feed-water heaters. IHenceldo notlayclaim
to either of these things; but

I claim as my invention and desire to se-
cure by Letters Patent—

1. The combination, in a feed-water heater,
of an outer casing having chambered heads,
an inner casing containing a chamber having
inlet and outlet and closed at its opposite
ends by tube-sheets whereby said internal
chamber is separated from the chambered
heads of the casing, tubes connecting said
sheets and passing through the chamber
within the inner casing, and means whereby

fluid 1s caused to flow through the chamber

between the inner and outer casings and be-
tween the tube - sheets of the heater and
through the tubes of the same, substantially
as spemﬁed

2. The combination in a feed-wa.tel heater,
of the outer casing having chambered heads,
one of which chambers is divided into two
parts, an inner casing containing a chamber

~with inlet and outlet, tube-sheets closing the

opposite ends of said inner casing, and sepa-
rating the chamber within the same from the

FEu

704,879

| chambers within the heads lof the outer cas-

ing, tubes extending through said internal
chamber and connectmcr the opposite tube-

| sheets, both sets of tube-sheets communicat-
kmfr w1th the chamber in one of the heads,

and each set of tubes communicating with its

| respective chamber in the other head, one of
{ the latter chambers being in communication
| with the annular space between the inner

and outer casings and between the tube-
sheets of the heater and the other being in
communication with the supply or dlscharn'e
braneh substantially as specified.

The combination in a feed-water heater,
of an outer casing having chambered heads,
an inner casing containing a chamber with
inlet and outlet, tube-sheets closing the op-
posite ends of said casing, and separating the
same from the heads of the outer casing,
tubes connecting said tube-sheets, a helical

partition whereby the annular chamber be-
tween the Inner and outer casings is formed
1nto a spiral passage, and communication be-

tween sald passage and one of the chambered
heads of the outer casing, substantially as
specified. -

4, The combination in a feed-water heater,
of inner and outer casings, with a helical par-

tition forming the annular chamber between
| said casings into a spiral passage, said parti-

tion COHSL‘:EII]“‘ of an angular bar having one
of its flanges secured 1:0 one of the casings,
the other ﬂa,nfre forming the parmtlon sub-
stantially as speclhed |
5. The combination in a feed-water heater,

of inner and outer casings, with a helical par-
tition forming the annular chamber between

sald casings into a spiral passage, said parti-
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tion consmtlnn' of an angular bar having one

of its flanges Secured to the inner casing, sub

stantlally as specified.

6. The combination of a feed-water heater
having steam and water passages therein,
and a water-distributer located in the con-
tracted steam-outlet branch whereby it pro-

vides for a condensation of the steam inde-

pendently of that effected by contact of said

steam with the casings of the passages

through which the water flows, substantially
as specified.

- In testimony whereof I have
name to this specification in the presence of

two subscribing witnesses.

RAYMOND H. HORNBROOXK.

' Witnesses:
- A. S. GRIFFIN,
- II. F. AKE.
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signed my

110



	Drawings
	Front Page
	Specification
	Claims

