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6 Claims.

This ‘invention relates to.feed water heaters
particularly -adapted for use on locomotives and

an object of the invention is to provide a heater.

of the open or direct contact type, which em-
bodies simple, practical means for regulating the
water level within the heater and for returning
any excess water from the heater to the cold
water supply.

A further object of the 1nvent10n is to pro-
vide means in the form of a bypass valve which
will automatically cut off communication through
the excess water return. between the heater and
the ‘cold water supply, thereby preventing the
flow of steam from the heater into the cold wa-

+er. storage and supply pipe at times when :the

pumbps of the heater are shut down and the loco-
motive is idling, or standing with the locomo-
tive cylinders using steam.

With these and other objects in view, as may
appear from the accompanying specification, the
invention consists of various features of con-
struction and combination of parts, which will
be first described in connection with the accom-
panying drawings, showing a feed water heater
of the preferred form embodying the invention,
and the features forming the invention will be
specifically pointed oub in the claims.’

In the drawings:

Fig. 1 is a diagrammatic view partly in sec-
tion of the improved feed water heater showing

the excess return, steam connections, etc., and

showing the application of the bypass valve.

ig. 2 is a longitudinal vertical section through
the bypass valve.
Pig. 3 is a cross section through the bypass
valve taken on the line 3—3 of Fig. 2.

Fig. 4 is an enlarged fragmentary section of

the heater showing the outlet end of the over-

flow pipe.

Fig. 5 is a view partly in section of a modified
detail of the feed water heater.

Tig. 6 is a longitudinal section of the modified
detail shown in Fig. 5.

Mg, T is a horizontal section taken on the

5 line 7—7 of Fig. 6.

Referring more particularly to the drawmss
a feed water heater of approved construction of
the open or contact type is shown in Fig. 1 of
the drawings, and this heater comprises a heat-
ing chamber 1'into which cold water is splayed
through the sprayer 2 by a cold water pump 3
of approved construction which receives its cold
water through the cold water supply pipe 4. In
installation of the heater on locomotives, the pipe
4 establishes connection between the pump 3
and the tender (not shown).

The cold water sprayed into the heating cham-
ber 1 through the sprayer 2 is heated by contact
with steam which enters the heater through the
steam inlet 5 and passes into the heating cham-

(Cl. 261—34)

ber 1 at its upper end where. it contacts. with
the cold water, resulting in the condensation of
he steam and the heating of the water.

The heated water and condensate falls into
the hot water chamber 6 from which it is with-
drawn by a suitable hot. water pump 7 of ap-
proved construction. The pumps 3 and 7 are
operated by a steam engihe construction 8 which
receives its operating steam through the valve
gear mechanism. 9 and the pipe 10. The passage
of operating steam into the engine 8 is controlled
by the throttle valve 11. '
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The feed water heater disclosed in Fig. 1 of |

the drawings and as hereinabove described, is
of approved construction and is similar to those
disclosed in prior Patents Nos. 1,606,880; 1,566,799
and 1,350,322,
heater structure differs materially from those
above referred to in the manner of controlling
the water level in the hot water chamber 6 of
the heater.

In the present invention an overflow pipe 20
extends upwardly into the hot water chamber
6 and heating chamber 1 of the feed water heat-
er and it is provided with a plurality of open-
ings 21 at a predetermined height so that when
the level of the hot water reaches the openings
21 any water in excess of that required to reach
such level will flow through the openings 21
downwardly through the pipe 20 and out through

he openings 22 into the passageway 23 in the
feed water heater body.

From the passageway. 23, the excess heated
water flows through a pipe or connection 24 into
the bypass valve structure 25 from which it passes
into the cold water pipe 4 -and thence to the
suction of the pump 3 for retuln to the heater
through the sprayer 2.

If it were not for the bypass valve 25, the steam
entering the heater through the steam' inlet 5
would, (at times when the pumps 3 and 7. are
shut down and the locomotive running, that is at
times when the locomotive cylinders are using
steam) back up in the heater and pass out through
the overflow pipe 20 into the pipe 4 and eventually
into the pump 3 causing the said pump to be
steam bound and consequently interfere with its
starting when it would be desired to again start

- the pump.

The bypass valve 25 is constructed so th:mt it will
automatically cut off communication between the
pipes or connections 24 and 4 when the pump 3
is stopped and this action is controlled by the
throttle 11.

When the throttle 11 is open and the pump 3
running, steam is bypassed from the steam supply
to the pump structure through the pipe 26 into the
chamber 27 in the bypass valve 25. Such steam
acting on the piston 28 forces this piston and
consequently the valve disc 29, which is at-

However, the present feed water .
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23:.‘

tached thereto, inwardly, opening ¢ommunication

through- the various:ports 30 between: the.cham-

ber 31 which has connection with. the: pibe 24
and the chamber 32, which has connection with

the pipe 4, thereby allowing the excess water from’
the hot water chamber 6 of the heater to ﬁow;

through the bypass valve mto the Water supply
pipe 4.

When the throttle valve.11. is. closed: and the.

supply of steam to the bypass-valve 25.is-cut. off,

the spring 33, acting on the valve disc 29 will

force the valve disc 29 info engagement with its

seat 34 and cut off communication between the-

chambers. 31 and 32 and conséguently cut :off
communication between the overflow connection
24 and. the water supply: pipe 25..
35isoprovided: for limiting the movement of the
piston 28 aund the: valve disc 29:

In order to-bypass the excess. hot water from
thehot water chamber: 6 to the cold water supply

a restriction. isi placed: between the bypass cons-
In. Eig. 1.
of the drawings.this restriction. is shown: in: the:

nection and the cold water supply..

forrm of a.Venturitube 40 which will cause 2 con-

‘siderable drop of pressure. at 41, directly opposite

the bypass.opening. into.the coid water supply pipe
4 with, very little loss

JIn. Figs. 55,6 and. 7 of the drawings, a- modified

-form of the pressure lowering restriction.is.shown.

In this: modified form, the pipe .connection 50
between: the bypass:.valve 25’ and. the cold water
supply pipe 4" extends through the cold water

supply: pipe 4/ and. has an opening 51.formed

therein and: cpening. out in.the direction. of flow
of the cold water.  The cold water dividing: as
it flows: past. the: connection 59: will provide: a
low pressure area directly outwardly of the open-
ing. 51 which ‘will allow the excess. hot watsr to

fiow into. the pipe 4’ and mingle with the cold

water flowing: to the heater.

Ascheck valve 36 of any approved. construction.

is mounted: in' the: pipe or connection. 24 so as:to
prevent the fiow of cold water through. the pipe

‘24 and in revewvse direction from its normzal pas-

sage into the heater structure for preventing the
improper passage of cold water at times when
the water level of the 10uom0L1ve (not shown)
is above the heater.

From the  foregoing description taken in con-
nection with. the accompanying drawings, it willt
appear that a. feed water heaver structure has

been provided which will effectively take care of

any excess water which may accumulate in. the

513 hot water: chamber of the heater and: which will
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returnl this water. to the heater for reheating,.

thereby saving not only the water but whatever
mm‘qt be contained ther

nd efficient means has been provided: for pre-
Ven bing the cold water pumyp from becoming
steam bound tixrough theidling of the locomotive.

It will be understood that the imvention is
not to be limited to the snecific' construction or
arrangement of parts shown but that they may
be widely modified within the invention defined
by the' claims.

What is: claimed isv

1. In a feed water heater, a pump:for supplying

cold water to the heater, an overflow pipe in: the.

heater, means for delivering excess water from

A suitable stop.

of pressure between the-
points indicated at. 42 and. 43:.

2in and also:that simple

1,932,111

the overfiow pipe to the suction of said pump, and
a bypass-valve operable upon. cutting off of oper-
ating power to the pump:te. close the: connection
between the overflow pipe and pump suction.

2. In combination, a feed water heater having
a: het water compartment, a pump for supplying
cold water to the heater, a throttle for control-
ling operatibn of said pump, a connection for de-
livering excess water from said heating chamber
to the L‘ucmon of said pump, and a bypass valve
interposed- in:said connection and controlled by
said throttie whereby flow of fiuid through said
connection will"be-cut- off upoh stoppage of the
pump..

3. Ina feed water heater, a hot water compart—
ment,.an overflow. pipe:extending: into: said com-
partment. and provided with openings therein at

a predetermined point to regulate the water level

in the heating compartment, a pump for supply-
ing ecold. water to said: heater, and: a. connection
between.

means for cutting officommunication between said

overfiow: pipe and: pump. suction upon stoppage

cf the pump..

4; In combination, a feed waber heater having
& hiot water compartment, a pump for supplying
cold water to the: heater, an overflow pipe ex-
tending into’ said hot water compartment:and
provided with openings at a predetermined point -
tc regvhue the water level in the- heating -com-
partment, & connection for delivering excess wa-
bf‘?‘
pump, & throttle valve for controlling operation
of said pump; and a bypass valve interposed in
said connection: and. controlled by said throttle
mhvr by flow of fluid through: said connection

1 e cul eff. upon stoppage of the pump.

. In & feed water heater, a hot water comi-
partmen an- overflow: pipe extending into said
compartment and provided with openings therein.
at a predetermined point to regulate the water
level: in. the- heating compartment, a pump for
supplying cold water to said heater, a connection
between said: everflow pipe and the suction of
said pump for delivering excess- water from. said
hot water compartment to the pump- suction,
means for cutting off communication between
said overflow pipe and. puinp suction upon stop-

page of the-pump; and. pressure reducing: means.

at the point of connection between said-overflow
pipe and. the pump suction.

6. In a feed water heater, a hot wa,ter com-

partment, a pump: for supplying cold water to
said heater, a cold. water supply pipe for de-
living cold water o said pump, an overflow pipe
communicating with said hot water chamber for
taking hot water above a predetermined quantity
from the.hot water chamber, said-overflow pipe
having comnunication with
ply pipe, a. pressure. reducing restriction in. said
cold water supply pipe at the point cf connection
hetween. said. overflow pipe and said. cold watber
supply pipe, a throttle for controlling operation

of said pump, and a bypass valve in said overflow

said: overflow pipe and the suction of.
said pump for delivering excess water from said-
hot watler compariment to the pump suction, and:
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said cold water sup- =

140

pipe and controlled by-said throttle whercby flow

of fluid through said overfiow. pipe will be cut off *
upon stoppage of the pump. .
JOHN A. LE CAIN.

145



