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- theouter shell or heater, with an inner w&ter-—_
- pipe for the purpose of spraying the waterin

I C r oportionate volumes, according to the pres-

Unrrep States PATENT OFFICE.
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SPECIFICATION formmg part of Letters Pa,tent No. 562, 574 da.ted June 23, 1896.
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- Ta all whom Tt mafy concern:

Be it known that I, JoHN W. CASEY of SlS-;'

tersville, in the c-ount'y of Tyler and State of

“West Vn oinia, haveinvented certain new and

useful Imp1 ovementsin R Feed-Water Heaters;
and I do hereby declare that the following is

a full, clear, and exact description of the in-

T 0

Ventmn Whleh will enable others skilled in
the art 130 which it appert&ms to make and

use the same, reference being had to the
&eeompsm}mw drawings, and to the letters of
‘reference marked thereon, which form part of

. thls specification.
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- ning of the engine.
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sure exerted on the water the inner shell be-
‘ing suitably supported by ribs or webs rest-
- Ing within the necks of the outer shell.

This invention has relation to feed- water‘

lleatels for steam-ﬂ'eneratms

| 1t is well known that it is dangerous to 1n-
o .tmduce cold waterintoa hwhlv-heated boiler,

- and that many accidents occur from such
It is also well known that when
cold water is introduced it has a tendency
- to greatly lower the pressure of steam, and

practice.
chill if, also interfering with the smooth run-

the economical frenemtlon of steam.

It consists, secondly, in the construction of

| _1ts external shell whereby it can be removed
from the boiler bodily Wlth()ll‘b 1oosen1nﬂ‘ bolts

or rivets.

It consists, thirdly, in havmﬂ* a shell of;'

smaller diameter centrally 1oeated within

| It further consists in a,utom*ltm&lly estab-

- lishing a cir culation of the waterin the boiler
- and the feed-water hea;ter:, by which a more
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rapid generation of steam is effected, and in
- other deta,ﬂs of constructlon a5 Wlll hel em-»-
- after appear. S

1t is also well known
‘that a Slugglsh cir culatlon is detrimental in
It is
also well known tha,t large volumes of watel;
introduced intothe boﬂer is disadvantageous
- and should be avoided. Therefore to over-
come these defeets is a further obJect of my.
invention. |
- Myinvention consmt&, ﬁrst in locating the
~ heater in the generator in sneh position Fhat

it will nots mterfere with the draft through the_
- tubes of the products of combustion.

type; B the tube-sheet;

Referlmﬂ‘ to the aeeompanymﬂ' dmwmgs

qure 1 shows a side and end elevation in
'perspeetwe a part of the fire-box of the boiler

being broken away, showing the heater in
p051t1011 Fig. 2 is a side elevatlon of the

vice in posatmn Fig. 3 111L15t1ates a Vertlcal
cross-section of the bOIlBl on the lines x «,

Fig. 2, clearly showing the heater in cen-
tral 101] o 11:11(]11131 Sectlon in front of the tube-
sheet.

~In the dmwmﬂ's, A s the fire- box of the
boﬂel in this instance of the locomotive

C, the grate-bars,
and D the feed-water he&ter

water.
the heat a larger heating-surface than if the

The heater
D is preferably cylindrical in form, slightly
‘bellied on its under side «, formmf‘r a sedi-
ment-pocket for the reception of any foreign
substances that may enter with the feed-.
This depression or belly presents to
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_'boﬂel ShOWlIlU' the automatic regulating de-

6o

vessel was round, and a,t the same time per-

‘mits the accumulatwn of foreign substances,
which may be withdrawn by removing the

plug 0. The feed-water heater D has on “each

of its ends supportmﬂ'-necks ¢ d, the neck d

being the longer. This is done for the ready
insertion or removal of the heatel bodily from

the boiler.

30

‘The long neck d when 130 be mselted is -

to permit the end c to enter the spring ¢ in

1 the opposite side of the fire- box, and thus the
‘heater is snugly supported in its place, the

_pushed throuo‘h the opening f in the side of
‘the fire-box from the inside sufﬁewntly SO as

S

depressed. portion by its greater gravity re-

taining it in its proper posﬂslon

The opennecksor ends cand d are promded"'
with female screws into which are screwed
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plugs or bushings % ¢, and they in turnare also - '

provided with fema,le screws for the reception
of inlet and exit pipes s %, which are also
selew-threaded to fit said bushlno*cs or plugs

in the ends of the heaters.

Within the heater I locaﬁé a, plpe E, pro-

vided with wings or ribs m m, by which it is

supported in the necks of the heatercd. This

pipe E is open at one end to permit the con-
tents to escape to the heater, and within pipe

s
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E, I ingsert pipe I, which is prowded with per-

foratlons nmdual in 8ize, so that equal quan-

| tities of wa,ter wﬂl pass throucr*h the perfora- o
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tions. 1do this for the reason that IThold that
there is greater pressure of water near where

1t enters than where itescapes, as it lessens its -

pressure while it 1s passing through to the last
perforation, and the perforations being in-
creasing as the pressure is decreasing I have

equal quantity passing out against the sides
- 0of the heater.

By this means the feed-water
passes three times through the heater, first

through the perforated pipe, secondly back
throughpipe E, and thence through the heater
The water 1s thus .
thor ouﬂ‘hly heated, and in such condition that

to pipe n, to the boiler.

1T there beany sediment or for eign substances
they are separated and pr emplmted to the
pocketorbelly aof the heater. Iurthermore,
by breaking up the volume of water as it en-
ters the heater 1t 1s disintegrated and has a
greater aflfinity for the heat and will more
r eadﬂy take it up and transmit the heat to the
water in the boiler.

Referring to the automatic regulating de-

vice, and its function of establishing a circu-

lation of the water in the boiler, o is the feed-
pipe and p a vertical pipe arranged near the
feed-pipe and in communication therewith,
and secured to the feed-pipe bya T ¢. On
the upper end of the pipe g is an arm 7, and

to this arm r a rod s is secured, having a step

or tripper 7, which engages with anothel trip-
per u, Whi_ch Qpemtes a le verand valve v, and
which controls communication with the water
in the boiler. When the valve .
there isno circulation between the body of the
bolilerand the heater, or while the boileris be-

ing fed, but when the water in the boiler is

Suiﬁclently high, and the pump or injector
stops and the steam has sufficient tempera-

ture, the piperexpands, raising the rod s, and

throwing the tripper wu, thereby permitting
the weight w to drop, opening the valve v,
and establishing a circulation between the
heater and the boiler. Inthisway circulation

1s established between the water-legs, the
heater, and the body portion of the boiler.
Should the injector or pump fail to work, the
circnlation of the waterin the boiler will estab-

v is closed,

lish itself through the heater by the same

| means, the same as if the injector was pur-

posely stopped, and thus the heater is pre-
vented from burningout. Of course it 1s ob-
vious that the heater forms an auxiliary to
the boiler, as it is itself a rapid generator.

2 is a check-valve in the feed-pipe o, inter-
posed between the injector and the boiler, 1n
the usual manner, and o' is the injector. U’
is the pipe to the feed-water tank and ¢’ is the
steam-pipe from the boiler to the injector.
These pipes have the usual valves.

The operation of the apparatuswill be read-
1ly understood from the foregoing description.
It is obvious that changes may be made and
the working parts be differently arranged
without departing from the spiritof myinven-
tion.

What I claim is—

1. The combination in a steam-generator,

| of the removable feed-water heater D having
necks ¢, d, integral with the body of the heater

and provided with plug connections outside of
the heating-surface, the depressed portion a,
by which the sediment is collected to a given
point and water connections with the body of
the boiler, and the water-legs, substantially
as described.

2. The feed-water heater having support-
ing-necks, and the depressed hody portion,the
central pipe E, and inner pipe I in combina-
tion with the 1‘)01161 as set forth.

3. A feed - water heatel consisting of the
body provided with supporting-necks, The CeI-
tral pipe E, perforated pipe F, the bushings
h, 1, the pipes o and p, and the tripping de-
vice for establishing circulation between the
boiler and the heater, substantially as de-
seribed.

In testimony that I claim the foregoing as
my own ILaffix my signature in presence of two
witnesses.

JOIIN W. CASEY.

YWitnesses:
E. C. DUFrry,
C. M. XVDRLL
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