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To all whom it may concerm:

" Be it known that I, HENRY W. LEGEL, 2
citizen of the United States, residing at Kan-

sas City, in the county of J ackson and State |

of Missouri, have invented certain new and

useful Improvements in Feed-Water Heat-

'~ ers, of which the following is a specification.

This invention relates to feed-water heat-

- ers, and has for its object to produce appara-

(O

tus of this character whereby the sup ly of

" water fed to the boiler shall be efficiently and

expeditiously heated and automaticallyregu-

| lated.

"A further object is to 'produée app&ratﬁs of
¢ this character of simple, strong, durable, and

_inexpensive construction..

P these objects in view and others as

hereinafter appear the invention consists in

certain novel and peculiar features of con-

20

" mav be fully understood reference 1s to be.

<truction and organization, &s hereinafter

described and claimed, and in order that 1t

~ haato theaccompanyingdrawings_',‘inWhich——

| '25'
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Tigure 1 is a vertical section, on the line:1
II of Fig. 2, of a feed-water heater embody-

ing my invention. ° Rig. 2 is a vertical sec-
-~ tion on the line 1L 11 of Fig. 1. Fig. 31sa
- top plan view, partly broken away. Fig. 4
is a vertical section of a valve controlling the .
. .| steam not only has access to the falling wa-
ter, but also has contact with almost the en- .
I"tire surface of the pan and with the surface

supply of water to the heater.

o
'

In the said drawings, 1 indicates a- suitah;le'

‘water and steam tight casing, preferably
rectangular in form and of such construction

that its front plate may be readily removed
when desired. L |
9 is a horizontal partition dividing the cas-
ing into a lower shallow steam-chamber 3
and an upper compartment 4. -

5 is a steam-supply pipe communicating
with the steam-chamber 3 and through par-

tition 2 and stand-pipe 6 with compartment

4 g suitable distance above the bottom there-
of, an exhaust-pipe 7 for steam.communicat-
ing with the upper end of said compartment.

] is a water-supply pipe ‘communicating -

through opening 9 with the upper reat poOT-

" tion, by preference, of compartment 4, and

5,0

10 is a valve-casing mounted .on said pipe
and provided with a-diaphragm or partition

11, provided with an opening 12, normally -

closed by valve 13, the stem of said ;Ef&lvg ex-
tending up through a cap 15 and an inverted

%

rubber.cup. 16, said cup exerting a yielding

pressufe on the eollar 17 on the stem for the

purpose ol (:otiper;&tingwith the float, heremn-

1 18 ixidicatés 2 series of superposed shallow
pans in the casing resting upon cleats 19 and
fitting snugly against the side walls of the -

casine. Each pan is provided at one end

rid fifth have their handles projecting for-
'Wardli, while the second an fourth have
their handles projecting. rearwardly. As a
result of this arrangement each pan is adapt-

the undermost pan discharging on the, parti-

discharge or overflow of the water at the
proper ends o6t the’
tiguous to the han

es, said ends are of re-

‘sages 21, and in this connection it will be
understood that the parns are so arranged

into the lower part of compartment 4 to es-
cape through exhaust-pipe 7 without passing

ends of the pans, this arrangement insuring
an intimdte relation between. the water and
the steam and resultingin heating the Tormer.

It will, furthermore, be obvious that the

of the water in the latter. -
" 93 indicates & pipe communicating with

| the lower par, of compartment 4 and with a

pump, (not shown,) whereby water is
pumped fron the casing to the boiler, and 24
1s a pipe also communicating with the lower
part of chamber 4 and with a casing 29, con-
taining a float 26, said float having an up-
wardly-projecting stem 27, to which 1s pivot-
ally connected a lever 23, fulecrumed on &
' bracket: 29, mounted upon the float-casing.

weight or poise 30, and pivotally connected
to the opposite end 1s & link 31, pivotally con-
nected at its upper end to the lever 32, ful-

stem 14 of valve 13. The float-casing 18
preferably supported by- brackets 34 from
other suitableor preferred manner, and is con-
nected to casing 1 by pipe 39, which estab-

. 1 lishes ‘communication. between the casings

with a handle 20 to bear against the front or

back wall, as the case. may be, to guard
against forward -.or rearward movement.
The pans are disposed so that the first, tbird, .

(Fans, which is that con-

duced height, so as to provide overflow-pas-

Upon one end of the lever 1s an adjustable

crumed on an arm- 33, projecting upward
from the valve-casing, the opposite end of -
said -lever being pivotally copnected to the

casing 1, though it may be supported in any

60

|'ed to discharge the water into pan belowit,

__ | A
tion of the casing. In order to insure the

that 1t 1s impossible for the steam discharged

8o
through the sheets of water pouring from the

9o . "'
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20

“about

2

above the water-line shall be equalized to
permit the float to respond properly to the
rise and fall of the water in the float-casing.

Whenitisdesired to clean out compartment
4 of the particles foreign to the water which

accumulate on partition 2 below pipes 23 and

24, 1t isveffected by removing plug 35 from
the drain-pipe 36, communicating at its
upper end with the bottom of compartment
4 and at its lower end with the atmosphere.

When the water is not being pumped from
the heater to the boiler, it accumulates to
the level -shown in Figs. 1 and 2 and
raises the float 26 and cooperates with cush-
1on 16 in overcoming the yielding resistance
of the weight or

the water on the valve. When the pump

‘begins to operate and draw water from cas-

Ing ‘1, and therefore lower the level of the
~water in the latter

| and in the Hloat-casing,
the float descends and: cooperates with the

- Pressure of the water on the valve and the

25

35

- topmost pan, so as to cause

weight or poise in overcomiung the resistance
of the cushion to unseat said valve and per-
mit water to enter the casing and fall into the
the latter to over-

flow through opening 21 and fall in a sheet

1into the pan immediately below, the latter in
.turn overflowing at itg corresponding or rear
Itwill

endinto the pan next below, and so on.

thus be seen that the steam discharged into

compartment 4 above the level of the water

therein is caused by the staggered arrange-
ment of the pans to follow g tortuous course
before it can escape through pive 7 and that in

such course it passes through thin sheets of

40. | .
“this arrangement it is obvious that the water
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heater is entirely' automatic

water flowing from each pan, aswell as having
access to the entire bottom of cach pan and to
the-entire surface of the water therein. By

can be effectually heated hefore it falls to the
bottom of the casing and that the water col

lected in the bottom of the latter is subjected |
to the heat of the steam above it, the heat of

the partition from the steam below it, and of
the pipe 6 from the steam passing through it.

It will be apparent that the action of the
and reliable in
operation and that it is susceptible of modifi-
catlon in minor particulars.

Having thus described
I claim as new, and desire
ters Patent, is— | N

1. A feed-water heater, COMPTIISING 4 ¢as-
Ing, a series of superposed pans arranged

to secure by Let-

‘therein and fitting snugly against the side

walls thereof with the alternate pans fitting
snugly against the back and front walls re-
spectively, of the casing, and their opposite
ends provided with overflow-openings, han-
dles secured to the overflow ends of the pans
and engaging a wall of the casing to hold the
pans m proper-staggered relation, means to
supply water to the topmost pan, means to

poise 30 and the pressure of

for circulation of steam, so that the pressure |

the invention, what |

-

Pipe communicatin

of the first-named casing below

‘upper compartment, a pipe communicatin

828,414

withdraw the water falling from the under-
most pan, and means for passing steam suc-
cessively through the sheets of water falling
from the overtlow-openings of said pans.

2. A feed-water heater, COMPIrisIng a cas-

Ing, a partition dividing the same into an up-

per and a lower compartment, a water-sup-
ply pipe communicating with the upper end
of-the upper compartment, means for with-
drawing the water from the bottom of the

tance into the upper compartment, a stean-
exhaust pipe communicating with the upper
end of the upper compartment, an exit water-
pe ¢ with the upper com-
partment below the discharge end of the pipe
projecting upwardly therein, one. or . more
superposed pans in the casing between the
pipes for supplying water and exhausting the
steam and the pipes for supplying the steam

75

-upper compartment, a pipe cbmmunicati_ng |
with and projecting upward a suitable dis.

80 '.‘-

and withdrawing the water, a float-casing

communicating with the upper compartment
the discharge
end of the pipe projecting upwardly therein,
a float in the Hoat-casing, a valve controlling
the water - supply pipe, and connections
whereby the risine of the flogt a
mined distance shall elose said valve. |

3. A feed-water heater, COMPIISING a cas-
Ing, a partition dividing the same into an up-
per and a lower compartment, g water-sup-
ply pipe communicating with the upper end

90

predeter- .~

of the upper compartment, means for with-

drawing the water from the bottom of the

r
with and proj ecting upward a sultable dis-
tance mto the upper compartment, a steam-
exhaust pipe communicating with the upper
end of the upper compartment, an exit

‘water-pipe communicating with the upper

compartment below the discharge end of the
pipe projecting upwardly therein, one or
more superposed pans in the
the pipes for supplying water and exhausting
the steam and the pipes for supplying the
steam and withdrawing the water, a float-

Casmg communicating with the upper com-

partment of the first-named casing below
the \discharge end of the pipe projecting
upwardly therein, a float in the float-casing,
a valve controlling the water-supply pipe,
connections whereby the rising of the foss
2. predetermined distance shall close said

valve, and means wherebyv the lowering of:

the water-level in the casings shall positively
effect the lowering of the float and the re-
opening of the valve. '

casing between -
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In testimony whereof T affix my signature -

in the presence of two witnesses.

HENRY W. LEGEL.

| Witnesses: .
| H. C. RopGEers,
G. Y. THORPE.
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