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Lo all whom it may concern:
Be it known that I, ALEXANDER F. WARD,

~of Detroit, in the county of Wayne and State

of Michigan, haveinvented new and useful Tm-
‘provements in Feed-Water Heaters; and I do
hereby declare that the following isafull, clear,
and exact description thereof, reference being

a part of this specification. | |
This invention relates to a new and useful
Improvementin feed-water heaters; and itcon-
sists, first, in the peculiar construction and ar-
rangement ot aseries of spiral troughs in which
the feed-water is exposed to the action of the
exhaust-steam within the heater; second, in
the devices employed for freeing the feed-wa-
ter from the solid precipitations before con-
dueting it to the boiler; third, in the disposi-
tion and arrangement of the different parts

within the heater-shell; fourth, in the con- .

structive featurés of some of the operating
parts. | - o
In the drawings, Figure 1 is a vertical cen-

tral section of my feed-water heater. Fig. 2

13 a plan view of one of the spiral troughs with
@ peripheral discharge. Tig. 3 is a plan view
of one of the spiral troughs with a central dis-
charge. I'ig. 4 is a cross-section on line X X.
A isthecylindrical shell of the heater, which
1s provided with a detachable cover, B, and a
discharge-pipe, C, for the escape of air and
non-condensed steam from the heater.

‘D is the inlet forthe supply-water. E isthe
Inlet for the exhaust-steam; I, the overflow-
pipe, and G the feed-water-supply pipe. The
lower end of the shell forms an inverted coni-
cal receptacle, H, provided with a bottom dis-

charge-pipe, I. .. -
J are the supporting-legs of the device.
K 1s an overflow-valve controlled by afloat,

L. L _
M 1s a spreader-disk over the discharge end
of the steam-inlet pipe E. -

N 1s a diaphragm, dished toward the center,
which is provided with the opening O.
- P 1s a short perforated eylinder of smaller

~ diameter than the shell, and placed concentri-

- 50

cally within the same, so as to form an annu-
lar water-chamber, Q, extending between the
bottom ¢ of the shell and the diaphragm N.
R 1s a cylindrical cage or screen, made of
burlap or other suitable material, and secured

[
]
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| at the top and bottom to the rings or frames
¢ d, respectively.  The top frame, ¢, is sup-

ported upon the annular flange e of the perfo-
rated cylinder, and fits suugly into the inter-
stice left betweenthe latter and the diaphragm

N, thereby forming an inclosed settling-cham-

ber, 5, to which the only access is through the
opening O. _ | S

T T" are an alternating series of metal pans
located in the upper part of the heater. As
shown in the drawings, each of these pans rep-

resents a trough arranged in spiral form, with

open interstices between the convolutions. - In
the pans T the trough forms a helix with the
highest point in the periphery and the lowest
1n the center, which is there provided with a
bottom discharge, f. The pans TV are formed
similarly with the highest point of the trough,
however, in the center, and the lowest point
in the periphery, which is there provided with

a bottom outlet, /. Thesepans are supported,

one below the other, in alternating series, in
any convenient manner, upon each other, or
upon lugs on the inside of the heater-ghell, so
that they may be easily removed and replaced

again. They maybemade, preferably, ofcast-

1iron as thin as- convenient, especially at the
edges of the troughs, and when in position
must leave an annular space between them and
the shell of the heater. |
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In practice the water-supply is conducted |

through the inlet D upon the periphery of the
top pan, and, following the convolutions of the
trough, flows to the center of the pan, from
where 1t i1s discharged upon the next lower

pan, which conduets the water in the convolu-

tions of the trough toward its periphery, from
whence 1t 18 discharged again upon the next
lower pan, and so on through all the remain-
ing pans until it is discharged from the last
one in a heated condition, owing to theaction

‘of the incoming exhaust-stean, which, on its

passage trom the steam-inlet E toward the dis-
charge C, is obliged to part with most of its
heat by being brought in contact with all the
exposed surfaces of the pans. The spreader
M, the peculiar shape and arrangement of the
pan, the small eontracting interstices between

‘the convolutions of the troughs, and the thin
| edges thereof, all combine to make the steam

in its upward passage permeate the whole
space and part with its heat by direct and in-
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- direct contact with ‘the supply-water carrvied
- All the sediment fronu |
“1n set forth.-

9

by opening the valve U in the pipe 1.

down in the troughs..
~ the water falls wpon the dished diaphragm N,
“which discharges it throngh the opening ;O:
into the Setﬂll’lﬂ 011%1111)61'185 which - collects 1t |

at the bottom 11101 cof and allows the removal

peculiar construection of the settling: ehfbmbe]

S makes its action very effective, as no dis-

10O

turbing action can pass within.
The feed-water

obtained fromthewater-chamber Q, and in or-

- :2(:).5
- deemed advisable.:

~each provided with an open (,mwomte water-.
way, the said pans being supported and ar-

ranged in alternating: Oppﬂmtely inclined posi-
- ‘tlons with dlSGh"Llﬂe Openings from cach, al-
ter nfbtmn from center to eir cumference, all ar-
. ranged and combined to form a contmuous wWa-
| Jlo ter-way ﬂn ough thewhole series, and to.form:

‘der to pass to that chamber it has to pass first |
through the meshes of the vertical sereen I3,
wher eby all sediment is retained. |

It will beseen that the arrangement :;md (*011-

- struction of all the parts are very favorable for
gelf-cleaning and for the easy removal of all
for convenience sake, however, the:

sediment;
device 1s also provided Wlthlnml holes where

What I elaim as nmy 1111?011’[1011 1&——-—-'ﬁ .
1. Ina feed-water heater, a

- The

for the stefbm 061101'%01* 1%3

2 series of pfm%

steam-passages between the individual palrs

andtheir convolute Ways, Substmn‘rmﬂy as ]1@1 e-

-2, In.a feed-water ]1eatel, an 01)(311 &1)11"&1 Wa-

ter way or trough whose open passages between |
its (?011?0111110115 are contracted atthe top, and
in combination with the thin edges of the
| trough, whereby the. steam passing through .

said ] paSﬂﬂ es is transformed into a jet, and .:L[

1 ter its passage partly deflected upon the con-
tents of the trough; subshmtml]v as deseribed

’md shown. -
3. Ina fecd water heater, an inver ted coni-

| rml settling-chamber. formed at the bottom of
the 116%[(31‘ in combination with the superim-
- posed. 1)(311'01‘%136(1 cylinder P and centrally-per-

“forated diaphragm N, forming the means of
exit and entrance of the feed- Wmel
ﬁilfﬂlv as and for the purpose descr ibed.

4, In a feed-water heater wherein & 0V1111-

drieal mud-sereen is placed at the top of an
inverted conical settling-chamber, withthe wa-
ter-inlet centrally to 11, and the water-cham-
‘ber from whieh the supply is drawn circum-
ferentially around it, substantially as and for
ﬂm pu mee‘s 51}ef*1ﬁe(1
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