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UNITED STATES

PaTENT OFFICE.

CHARLES E. FERREIRA, OF MORGAN PARK, ILLINOIS.

FEED-WATER HEATER AND PURIFIER.

SPECIFICATION forming part of Letters Patent No. 434,591, dated August 19, 1890.
~ Application filed September 20,1889, Serial No, 324,516. (No model) .

Zo all whom it may concerm:

Be it known that I, CHARLES E. FERREIRA,
a citizen of the United States,residing at Mor-
gan Park,in the county of Cook and State of
Illinois, have invented a new and useful Im-
provement in Feed-Water Heaters and Puri-
fiers, of which the following is a specification.

The object of myinvention, which is an im-
provement upon the one described in my pat-
ents of Mareh 26,1889, No. 400,319, and June
11,1889, No.405,154,1s to provide for the heat-
ing and purifying of water, particularly for
use in steam-boilers, the presentimprovement
being adapted for use either as an open or as
a pressure heater,and also calculated to take

the place of the receiving-tanks used in con-

nection with the present system of heating
buildings;. and the invention consists in the
features and details of construction herein-
after described and claimed.

The accompanying drawing represents a

vertical central sectionof myimproved heater.’

A is the shell or sides of the heater; B, a
water-chamber; b,a line indicating the high-
est water-level, and b’ the working water-
level; C, the steam-chamber; ¢, an inlet for
exhaust steam; A’, pipes extending from the
steam-chamber to a point above the highest
water-level; D, a filtering-chamber; E, the
suction feed-pipe; ¢, a pipe for the escape ot
vapor from the water in the feed-pipe; ¥, a
pipe passing through the steam-chamber and
connecting the chambers B and D; H,a ball-
float, and Vi a valve to regulate the working
water-level; I, a ball-float, and 2 a valve to
preventthe water from rising above the upper
ends of the pipes E; K, the receiving-vessel
for the feed-water; k,an inlet-pipe for the in-
troduction of water; &/, a perforated plate of
nearly equal diameter with the interior of the
shell and forming the bottom of the vessel K;
K2, perforations in the sides of such vessel;
L,a drain or overflow for the scum and float-

ing impurities, and also to carry off the water

when it rises above the level indicated by the
line b; M, an outlet for heavier impurities col-
lecting in the water and filtering chambers;
N, man-holes for access to the water, steam,
and filtering chambers, and O an outlet for
non-condensed steam; S, a pipe entering the
water-chamber B, through which the conden-
sation is returned from any heating system.

e R S —

|  In constructing my improved feed-water

heater I make a shell, preferably of metal of

boiler with which it is to be used. I divide
this shell into chambers, as shown in the draw-
ing, where the nupper chamber is intended to

| receive the water to be heated, the chamber

C,immediately beneath it,receives the steam,
and the bottom chamber receives the heated

course to be separated from each other by
water and steam tight partitions properly se-
cured in place. | |
Connected with and opening into the steam-
chamber is a seriesof vertical pipes ¢’. There
| may be as many of these pipes as desired; but
| in the preferred construction, which 1is that
shown in the drawing, the pipes are placed
in two concentric circles. These pipes extend
upward nearly to the top of the chamber, and
the sfteam passing through them of course
heats the body of water in contact with them.
To introduce water into the heater, I pro-
vide the pipe %, furnished with a valve i and
a, float for opening same in the manner here-
| tofore described. This pipe enters, prefer-
ably, at the top of the heater and discharges
the water into the receiving-vessel K. To
form this vessel, I provide a diaphragm £’ at
a point near the upper end of the heater.
This diaphragm is of somewhat less diameter
than the shell of the heater, thus leaving an
| annular space between it and such shell as
shown in the drawing. To this plate I attach

| sides of the receiving-vessel and the plate £’
forms the bottom thereof. In the side of the
vessel K, I provide a series of perforations k-
for the eseape of the water. The pipe k passes
into this vessel and discharges the water at a
point close to the plate £’. This latter plate
is furthermore provided with perforations O,
preferably arranged in two concentrie circles
in the relative position shown in the draw-
ing, wherein the cireles formed by the perfo-
rations are of scmewhat greater diameterthan
those formed by the pipes ¢/, wheréby the
steam issuing from these pipes shall strike
against the solid portion of the plate %', and,
being deflected sidewise, will pass up to the
perforations O and through the annular space

any size desired, such size varying with the 33
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and purified water. These chambers are of
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a thimble or collar. This thimble forms the -

sle

100

between the diaphragm and the heater. From -
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~ will not be allowed to enter the pipes, but
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~ level, whence it passes horizontally out of the
“heater. This pipeis preferably provided with

~ will pass between them, thus preventing any |
back-pressure.

- this construetion it results that as the water |
is fed into the vessel K it comesimmediately
1. contact with the hottest part of the dia- |
phragm, and, being heated, rises in the ves-
- sel and passes thl()llﬂ"h the perfomtmns in the
sides thereof, and. thence through the per fo— -

1&1:101:13 O into the water chambm

meg to the relative p081t10ns of the per-{
fomtmns O and the pipes ¢/, as above set

forth, the water entering the Wa,ter-chambel

Passing up from the filtering - chamber

.thrmwh the steam-chamber and to any height
desu'ed 1n the water-chamber, I provide tlle-
. pipe F, intended to conduct. the heated wa-

~ ter to the filtering-chamber. I preferto have

~ this pipe for the overflow of water at the cen-
ter and its upper end at a point about half-
way between the bottom of the water-cham-
ber and the working water-level, and I also
prefer to place a Stldlﬂel over. tlle opening at

the lower end of this pipe. I next provide

the suction-pipe E. This pipe preferably

passes in a horizontal direction across the bot-

tom of the filtering-chamber, Whem it 18 pro-
- vided with smtable perfor atmns
passes vertically upward through the steam- |

chamber to a point near the wmkmfr water-

_the pipe e for the escape of any. vapor that
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may be in the water.

The exhaust-steamafter passing out th1 ouﬂ*h-

the opening O atthe top of the heaterand be-
ingconducted throughthe heating system or to
any other place in wluch it may be used, re-
turns in amore or less condensed form and 18
introduced into the water-chamber at a point
preferably below the working water-level by
means of any suitable pipe. (Not shown.)
This enables the water formed by condensa-
tion of the steam used for heating purposes
to be brought directly back into the body of
water, which body acts as a check and pre-
vents the steam 1tself from escaping from the
heating system. Asthe amountof condensed
water thus fed into the heater varies from
time to time, it becomes necessary to provide
means to prevent the Watm 1rising above the
upper ends of the pipes ¢’ and then entering
the same. To accomplish this I provide the
drain-pipe L and the float connected with the
valve 2. When the water is below the level
indicated by the line b, the valve ¢ will re-
main closed; but when the water rises to this
level it will carry the float up with it and
open the valve 7, thus allowing the water to
be carried off.

The amount of water fed into this heater
through the pipe k is regulated by the float
H and the valve with which it is connected.
If the water falls below the working-level in-

65 dicated by line b, the float will fall and open

the valve until sufﬁment water has been fed
into the heater to restore the proper level,

It then

‘water into the heater, and in its adaptability -

It will be- 1111de1st00d tIut my present in-

‘a8 & pressure or an open heater, oras both a

- 434,691

when the rising of the ﬂoat wﬂl (,10% the

valve.

- Thesgedimentorimpuritiesin the water mld

a,lso through the man-holes therein.
The eonstl uction and operation of the va-

rious other parts will be readily understood

"o

-ﬁlteunrrchambel may be removed or washed
out from time to time, as necessary, by open- -
ing the drain-valves from the chambers :Lnd o

from the dr awing and from the deseriptions .

contained in my patents above referred to,

the claims of which eover Sevel al of the feﬂ.—

So

| The Speelal advantages of the Id.lesent fonn -
-of the heater ave its adaptablhty to be used

providing an improved method of feedin o the

either as an open or pressure heater, in its - - -

to supplant the recewmrr-tanks heretofore 111':-::--“-' '

vention i1s adapted and intended to be used -

00

pressure and open heater combmed, as may |
be desired. I therefore have intended to de-

| seribe particularly the parts which I consider

to be an 1mpmvement onmy forme1 oonstrue- S

tion.

It wﬂl be understood that ehanges may be |

95

made in various parts or equivalents substi-  »

I clalm——- | -
1. Ina feed-water heater and purifier, a re-

celving-vessel comprising a collar or thimble

K, attached toa perforated diaphragm %/, sub-
stantially as described.

2. In a feed-water heater, the combination
of a water-chamber provided with a water-
inlet, a steam-chamber separated from such
water-chamber, provided with a steam-inlet,
pipes forcond uetm asteam through the Wate1-
chamber and dlSCh.‘:’LI‘gIHW it above the water-
level, and a receiving-vessel placed above
such pipes,into which the water to be heated
1s fed, substantially as deseribed.

3. In a feed-water heater, the combination
of a water-chamber pmwded with a water-
inlet, asteam-chamber provided with a steam-
mle’c, pipes for conducting steam through the
water-chamber and dlschargmrr 1t above the
water-level,and aperforated diaphragm above
the pipes, part of such diaphragm forming
the bottom of a receiving-vessel, into which
the water to be heated is fed, substantially
as described.

'tuted therefor 'mthout departuw from the

100
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4. In a feed-water heater, the combination

of a water-chamber prowded with a water-
inlet, a steam-chamber separated from such

1vater-cllambel provided with a steam-inlet,

pipesforcond uetmn" steam through the wator-
chamber and dISChELl ging it above the water-
level, and an autommmc overflow for remov-
ing floating impurities, whereby the water is
prevented from rising above the top of such
plpes substantially as described.

5. In a feed-water heater, the combination

125

130
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of a water-chamber provided with a water-
inlet, a steam-chamber provided with a steam-
inlet, pipes for conducting steam through the
water-chamber and discharging it above the
water-level, means for preventing the water
from rising above the tops of such pipes, and

a recelving-vessel having perforated sides

above such pipes, at a point near the bottom
of which the water to be heated i is introduced,
substantially as deseribed.

6. In a feed-water heater, the combination
of a water-chamber provided with a water-

inlet, a steam-chamber provided with a steam-.

inlet, pipes for conveying steam through the
water-chamber and discharging it above the
water-level,
phragm placed above such pipes, and a per-
forated thimble secured to such diaphragm,
forming a vessel into which the water to be

heated is introduced, a filtering-chamber, and

a horizontal suection-pipe passing along the
bottom of such chamber, through the steam-

chamber, and out of the heater for drawing |

- off the water, substantially as described.

‘a horizontal perforated dia-

7. Inafeed-water heater and purifier, aper-
forated diaphragm sifuated above the steam-

pipes and fmmmﬂ* the bottom of a vessel, into

which the wateris received and purlﬁed sub-
stantially as described.

3. Inafeed-waterheater and purifier, a per-
forated diaphragm situated above thesteam-
pipes, and a collar or thimble secured there-
to, forming a vessel, Into the hottest part
whereof the water is first received and where-

25
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In such water is purified substantlally as de- 35

scribed.

- 9. In combination with afeed-water heater,
a pipe connected with the heating system of
a building and entering the heater at a point

tion of the steam used for heating purposes
may be conducted directly into the water-
chamber, substantially as deseribed.
| CHARLES E. FERREIRA.
Witnesses: |
GEORGE S. PAYSON,
SAMUEL K. HIBBEN.

below the working water-level in the water- 40
~chamber, whereby water formed by condensa-
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