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To all whom it may conceri:

Be i1t known that I, RALPH J. PATTERSON, a
citizen of the Umted States, and a resident of
Woburn, county of Middlesex, State of Massa-
chusetts have invented an Impmvement in
Feed-Water Heaters, of which the following
description, in connectwn with the accompa-
nying drawings, is a specification, like letters
and numerals on the drawings representing
like parts. -

This invention relates to feed-water heat-
ers: and it has for its object to provide a sys-
tem wherein the feed-water is heated to 212°
IFahrenheit or over before its entrance to the
boiler and is mamtamed at a uniform tem-
perature, -

In the most economnic systems for heating
feed-water the said water should be fed to the
boiler at as near the temperature of the wa-
ter in the boiler as possible, whereby the wa-

ter entering the boiler will not cool the water

in the boiler to any appreciable extent.

It is the common practice to utilize the
waste steam from steam-engines to heat the
feed-water prior to its entrance to the boiler,
and this is usually accomplished by passing
the water through a heater which derives its
heat from the exhaust-steam from the engine,

~ the heater usually being placed between the
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exhaust-valve and the condenser, if onc¢ is em-
ployed. Insuchsystems, however,ithasgen-
erally been impossible to heat the water to

‘more than 140° Fahrenheit, and the water is |

therefore fed to the boiler at a considerably

lower temperature than the water in the

boiler; thus requiring a greater consumption
of fuel to maintain said water at the proper
temperature to evaporate. To obviate this

difficulty and to add to the efficiency of this |

system, it has been common to provide an
auxiliary heater and toutilize the waste steam
from the pumping-engine or the air-pump for
the condenser in such auxiliary heater, the
pipe carrying the water through the auxiliary
heater being common to the feed-water pipe

of the main heater, which utilizes the waste

steam from the engine. With such a system
the feed-water is given its primary heating in

the primary heater by means of the waste |

steam from the engine and is then taken to

the auxiliary or secondary heater, where it is

there additionally heated by means of the ]

{

waste steam from the pumping-engine or air-
pump for the condenser or othel suitable
source. One diffieulty with this system is
that the source of steam-supply for the aux-
iliary or secondary heater varies in pressure,
and consequently the steam varies in tem-
perature, so that the water as it passes from
the secondary heater to the boiler has a vary-
ing temperature. It is obvious, of course,
that the varying temperature of the feed-wa-
ter is detrimental to the efficiency of the
boiler. Moreover, in modern steam plants

the auxiliary mechanism, such as the feed- ¢

pump or air-pump for the condenser, is gen-
erally driven by electrical apparatus or some
connection from the engine, so that this
source of steam - supply for the auxiliary
heater is not available,

In the system of feed-water heating which
forms the basis of this application I aim to
feed the water to the boiler at a uniform tem-
perature, which is as near as possible to that
of the water in the boiler, and this I accom-
plish by providinga plurality of heaters which
have & feed-water conduit common to all of
said heaters, and [ supply a heating medinm,

preferably steam, to the several heaters at

different temperatures, and further provide

mechanism whereby the temperature of the

last heater of the series is maintained con-
stant. With thissystem the feed-water is ini-
tially heated in the primary heater or that
which has the lowest temperature and then
passes to the other heaters of the series, and
because of the constant high temperature in
the last heater of the series the water emerges
therefrom at a uniform temperature which is
as near that of the boiler-water as possible.

Referring to the drawings, Figure 1 is &
view, partially diagrammatie, illustrating my
system of heating feed-water as applied to a
compound engine; and Fig. 2 is a detail show-
ing one form of mechanism for keeping a con-
stant temperature in the last heater of the
series.

Although I have illustrated my invention
as used in connection with compound engines,
yvet I wish it understood that the invention is
not limited to such use, but may be used in
connection with multlple cylinder enﬂ‘mes or
with single-cylinder engines.

H remesents the hlcrh -pressure eyhndel of
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a compound engine, and L the low-pressure
cylinder, these cylinders having intermedi-
ate them the usual receiver R, the said re-

~celver being connected to the high-pressure

cylinder by the pipe 40 and to the low-pres-
sure cylinder by the pipe 41, as usual in this
class of devices. The engine is illustrated
diagrammatically merely, for it may be of any
familiar type, but preferably of the Corliss
type, and inasmuch asthe invention relates to

thefeed-waterheaterand nottotheengineitis

deemed unnecessary to illustrate more in de-
tail the construction of the engine.
water 18 heated by means of a plurality of
different heatershaving heat furnished there-
to at different temperatures, and in this em-
bodiment of my invention I have illustrated
a series of two heaters, P representing the
primary heater and S the secondary or aux-
iliary heater. These heaters are each pref-
erably what are known as “‘closed heaters’—
that is, heaters wherein the feed-water is on

" one side of tubes and the steam or heating
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medium on the other side, the heat bLeing
transmitted through the tuabes tothe water—
and, as 1llustrated, the feed-water is conduct-
ed through the pipe 3, which enters the cham-

“ber of the primary heater P and passes

through the chamberin a series of coils. The
heating medium, which in this instance is
stean, is the exhaust-steam from the low-pres-
sure cylinder of the compound engine, this

exhaust-steam passing through the pipe 5 to

. thechamber of the primary heater P and pass-
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ing through said chamber out through the ex-
haust-pipe 6 to the condenser. The heat in
the exhausted steam is sufficient to raise the
temperature of the feed-water to about 140°
IFahrenheit, and having passed through its
primary heater the feed-water is conducted
to the secondary heater S, which is also pref-
erably a closed heater and is so connected to

‘the primary heater that the feed-water con-

duit 3 after leaving the primary heater passes
through the secondary heater in a series of
coils 4, (shown in dotted lines in Fig. 1,) after
which the said feed-water conduit conduets
the water to the boiler. |

The secondary heater S takes its supply of
steam from a source independent from the

-~ source of supply for the primary heater, and
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preferably I connect the chamber of the sec-

-ondary heater to the receiver R by means of
the pipe 7, whereby the steam-pressure in the

secondary heater isthe same as thatin the re-
celver. The chamber of thesecondary heater
has the outlet 8, which is normally closed

- by the valve 9, so that the steam from the re-

_60

ceiver does not pass through the secondary
heater, but merely into the chamber thereof,
and the secondary heater is, in effect, a com-
partment of thereceiver, the pressure in said

- heater being always the same as that of the
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tion. | - |
- The utilization of steam from the receiver |

receiver. The valve 9 is merely for the pur-
pose of draining off the water of condensa-

Thefeed- |

:
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' for furnishing heat to the Secondary heater S

resultsin varying the pressure in the receiver,
and consequently varying the temperature of
the steam therein, and in order to maintain a
constant temperaturein the secondary heater,
80 as to give to the water passing from the
heatera uniform temperature,I have attached
to my receiver or source of supply for the sec-
ondary heater a pressure-regulator, this regn-
lator operating to preserve a constant pres-
sure 1n the receiver, and as a consequence the
steam utilized in the secondary heater has a
uniform constant temperature. This is &
highly-important feature in my system. -
The pressure-regulator used in connection
with the receiver may be of any suitable type,
but as illustrated it consists of the cylinder
10, having one end thereof connected to the

receiver by means of the pipe 11, the oppo-

site end of the cylinder being open to the at-
mosphere, as at 12. A suitable piston 13 op-
erates in the said cylinder, the piston-rod 14
thereof being connected by means of the link
15 to a lever 16, suitably pivoted, as at 17, on
a stand or support 18, which may be mounted
in any suitable way upon the engine-frame.
Pivotally mounted toan arm 19 on said stand
13 18 a lever 20, having the rods 21 connected

to opposite ends thereof, the said rods being

operatively connected to the releasing mech-
anism of the valve-gear, which may be of the
Corliss type. An arm 22, rigidly connected
to said lever 20, carries at its end the weight
25 and rests intermediate its ends upon a roll
24, carried by the lever16. The weight 23 is
sufficient to maintain a constant contact of
the arm 22 with the roll 24.

An arm connected to the upper end of the
cylinder 10 carries a pivotally-mounted lever
20, connected at one end to the piston-rod 14
and carrying at its other end sunitable weights
26 27.  With this construction it will be ob-
vious that any increase in receiver-pressure
will operate to depress the plunger or piston
13, and consequently lower the lever 16
through the piston-rod and link 14 15. As
the lever 16 is lowered the weight 23 operates
to swing the lever 20 about its fulerum-point,
and thus operating the reach-rods 21 and the
releasing mechanism of the valve-gear, so
that the cut-off to the low-pressure cylinder
18 lengthened, whereby the said low-pressure
cylinder will take more steam, and conse-
quently reduce the receiver- pressure. As
soon as the receiver-pressure tends to fall
below normal the pressure upon the top of
the piston will be diminished and the weights
26 27 operate to raise the piston-rod 14 and
link 15 and through the lever 16 raise the
lever 22, which by swinging the lever 20 op-
erates all the reach-rods 21 to shorten the cut-
off, whereby the low-pressure cylinder will
take less steam, with the result that the re-
celver-pressure will increase.
seen that I have provided a meechanism for

maintaining a constant uniform pressure in
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the receiver, and consequently maintaining
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the steam which is used in the secondary
heater at a constant temperature. As stated
above, this results in giving to the feed-water
a constant high temperature and results in
an extremely efficient system of heating feed-
water. Preferably the pipe 7, which con-
ducts the steam from the receiver R to the
secondary heater, will have an ordinary stop-
valve 30 therein, by which communication
between the receiver and secondary heater
may be cut off at will, and also a check-valve
31, of any suitable type for the purpose of

| preventinﬂ' water or steam from the second-
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ary heater from rushing into the receiver in
case of accident to the pipe 3. -
Yarious changes may be made in the struc-
ture of my devwe without departing from the
spirit of my invention, which consists in pro-
viding a closed primary heater connected to
the exhaust of the low-pressure cylinder of a
multiple-cylinder engine and a closed sec-
ondary heater connected to the receiver or
exhaust from the high-pressure eylinder and
a Teed-water condmt common to gald heaters,
together with means to maintain a uniform
pressure in the receiver or source of steam-
supply for the secondary heater, whereby the
sald secondary heater furnishes water for the
boiler at a constant high temperature.
Having fully described my invention, what

I elaim as new, and desme to secure by Letters

Patent, ig«~—

1. In an apparatus of the class described,
a mulitiple-cylinder engine, including a low-
pressure cylinderandreceiver,combined with
a feed -water heater comprising a primary
heater; a pipe or conduit connecting the same
fo the exhaust of the low-pressure cylinder
of sald engine, a secondary heater, means to
connect the same with the receiver of the en-
gine, a feed-water conduit common to both of
said heaters; and a pressure-regulator con-
nected to the said receiver to mamtam a uni-
form pressure therein.

2. In an apparatus of the c¢lass described, a
multiple-expansion engine having a series of
cylinders, and a receiver combined with a
feed-water heater, comprising a closed pri-
mary heater, a pipe or conduit connecting the
same to the exhaust of the low-pressure cyl-
inder of said engine, closed secondary
heater, means to connect said secondary
heater to the receiver of said éngine, a feed-

water conduit common to both of said heat-

ers, and a pressure-regulator connected to
sald receiver to maintain a uniform pressure
therein.

3. In an apparatus of the class debembed, a
multiple-expansion engine including a low-
pressure cylinder and a recelver, Gombined

with a feed-water-heating apparatus compris- |

ing a closed primary heater, means to con-
nect the same to the exhaust of the low-pres-

T
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sure cylinder of said engine, a closed second-

ary heater, means to connect said secondary
heater to the receiver of said engine, whereby
steam from the receiver is admitted to said
secondary heater, said heater having a nor-
mally closed outlet, whereby the water of con-
densation may be removed therefrom, a feed-
water conduit common to both of said heat-
ers, and means connected to the receiver to
maintain a uniform pressure therein.

4. In an apparatus of the clags deseribed, a
multiple-expansion engine including a low-
pressure cylinder and a receiver, combined
with a feed-water heater comprising a closed
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primary heater having a normally closed out-

let for the escape of water of condensation, a
pipe or conduit for connecting the said sec-
ondary heater to the said receiver, whereby
steam from the receiver is admitted to the
secondary heater, a check-valve in said pipe,
a feed-water conduit common to both said
heaters, and means (0 maintain.-a uniform
pressure in the receivet.

6. In an apparatus of the class-aesembed& a,
compound engine including a low-pressure
cylinder and a receiver, combined with &
closed primary heater connected to the ex
haust of said low-pressure cylinder, a closed
secondary heater comprising & heating-cham-
ber, means for conneecting said chamber to

the s_md receiver, wherebyﬁteam is admitted
tosaid chamber from the receiver, means for
withdrawing the water of condensation from

said chamber, a feed-water conduit common
to both said heaters, and a pressure-regula-
tor connected to the receiver to mmntam a
uniform pressure therein,

6. In an apparatus of the class described, a
compound engine, including high-pressure
and low-pressure cylinders and receiver, com-

bined with a feed-water-heating apparatus

comprising a closed primary heater connect-
ed to the exhaust of the said low-pressure ¢yl-
inder, a closed secondary heater having a

heating-chamber, means for connecting said

chamber to the said receiver, whereby steam
from the receiver is admitted to said cham-
ber, means for withdrawing the condensed
steam from said chamber, a feed-water con-
duit common to both said heaters, and a
pressure-regulator connected to the receiver
to maintain a uniform pressure therein, said
pressure-regulator having means operated by
variations of receiver-pressure to control the
cut-oif of the low-pressure cylinder.

In testimony whereof 1 have signed my
name to this gspecification in the presence of

- two subscribing witnesses.

RALPH J. PATTERSON.

Witnesses:
JOHN C. EDWARDSi |
Louis C. SMITH.
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