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UNITED STATES 
1,932,111 

PATENT OFFICE 
1932,111 

FEED WATER HEATER 
John A. Le Cain, East Orange, N. J., assignor to 
Worthington Pump and Machinery Corpora 
tion, New York, N. Y., a corporation of Virginia. 

Application February 14, 1933. Serial No. 656,690 
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 invention is to pro 

Wide 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 
ter storage and Supply pipe at times When the 
pups of the heater are shut down and the loco 
motive is idling, or Standing With the locomo 
tive cylinders. Using Steain. 
With these and other objects in view, as Inay 

appear from the accompanying Specification, the 
invention COinSists of Warious features of Con 
struction and combination of parts, which Will 
be first described in connection with the accoin 
panying drawings, showing a feed Water heater 
of the preferred form embodying the invention, 
and the features forming the invention Will be 
Specifically pointed out 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. 

Fig. 2 is a longitudinal vertical section through 
the bypass valve. . 

Fig. 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. 

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

Fig. 7 is a horizontal Section taken on the 
line 7-7 of Fig. 6. 

Referring more particularly to the drawings, 
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 Sprayed 
through the sprayer 2 by a cold Water purnp 3 
of approved construction which receives its cold 

60 

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 

(C. 261-34) 

ber 1 at its upper end where it contacts. With 
the cold water, resulting in the condensation of 
the Stearn and the heating of the Water. 
The heated Water and condensate falls into 

tie hot Water chamber 6 from which it is with 
dra Wn by a Suitable hot. Water pump 7 of ap 
proved constiruction. The pumps 3 and 7 are 
Operated by a steam engine construction 8 which 
receives its operating steam through the valve 
gear mechanism.9 and the pipe 10. The passage 
Of Operating Stean 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. However, the present feed water 
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 charaber 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 
the 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 return 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 
Stean) back up in the heater and pass out through 
the overflow pipe 20 into the pipe 4 and eventually 
into the punp 3 causing the said pump to be 
Steain bound and consequently interfere with its 
Starting When it would be desired to again start 
the pump. 
The bypass valve 25 is constructed so that it Will 

autonatically 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 Waive disc 29, Which is at 
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tached thereto, inwardly, opening communication 
through the various-ports 30 between the cham 
ber 3i which has connection with the pipe 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 flow 
through the bypass valve into 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. Wills 
force the Valve disc 29 into engagement with its 
Seat 34 and cut off communication between the 
changerS 31 and 32 and consequently. cut off 
Cornunication between the overflow connection 
24 and the Water Supply, pipe, 25. A suitable stop. 
33a isp'OWided for initing, the novement of the 
pistOn 28 and the: Valve disc 29. 

: In Ordei to bypass the excess, hot. Water from 
the hot water chamber 6 to the cold Water supply 
a restriction is placed between the bypass con 

J. Sig. i. 
of the dra WingS. this restriction is shown in the 
nection and the cold Water Supply. 

for in of a Wenti. tube 40. Whigh Will cause a, con 
Siderable di'Op of preSSure, at 41, directly opposite 
the bypaSS.opening...into the coid water Supply pipe 
4 with very little loss of pressure between the 
points indicated at 42 and 43. 
In. EigS. 5, 6 and of the diawings, a modified 

foran of the pressure oWering restrictionissioWn. 
in this rhodified form, the pipe connection 50 
between the bypaSS Valve 25 and the cold. Water 
Supply, i.e. 4' extends through the cold Waiser 
supply pipe. 4 and has an opening 51 formed 
therein: aid. Cieling, out in the direction of foW 
of the cold Water. The cold Water dividing as 
it flows, past... the: connection 53: Will provide a, 
low pressure area, directly outwardly of the open 
ing, 51. Which Will allow the excess. Ot. Water to 
fiOW into the pipe 4 and ringle. With the cold 
Waterflowing to the heater. 
A check Valve 36 of any approved construction. 

is Ouited, i? the pipe. Or COinection. 24 SO as: to 
prevent the fow of cold Water through the pipe 
24 and in reverse direction from its normal paS 
Sage into the heater structure for preventing the 
inpOper paSSage of Cold Water at ties. When 
the Water level of the locomotive (not shown) 
is above the heater. 

On the foregoing description taken in con 
nection. With the accompanying drawings, it will 
appear that a feed Water heater structure has 
been pirovided which will effectively take care of 
any excess; Water which nay, accumulate in the 

...ho. Water changer of the heater and Which Will 
retui) this Water to the heater for reheating, 
thereby Saving not only, the Water bit Whatever 
night be contained thereign and also: that Sinpie 
and efficient means has been provided for pre 
venting the cold Water puing from becoming 
Steai bond thirough theiding of the locomotive. 

. It Wii ge. Understood that the iVention is 
not to be linited to the Specific construction of 
arrangerent Of paits. ShOW) but that they. Inay 
be widely rhodified within the invention defined 
by the claims. 
What is claimed is: 
1. In a feed Water heater, a pinp: for Supplying 

cold water to the heater, an overflow pipe in the. 
heater, means for delivering excess. Water from 

1,932,11. 
the overflow pipe to the suction of said pump, and 
a, bypass valve operable upon cutting off of oper 
atting power to the pump to close the connection 
between the overflow pipe and pump Suction. 

2. In combination, a feed water heater having 
a hot Water Compartment, a pump for Supplying 
Cold Water to the heater, a throttle for control 
ling operation of Said pump, a connection for de 
livering excess water from said heating chamber 
to the suction of Saidpump, and a bypass valve 
interposed in Said connection and controlled by 
Said throttie whereby flow of fuid through said 
Connection Will be cut. off upon stoppage of the 
Ol). 

3. In a feed water heater, a hot water compart 
Ingnt, an Overflow pipe: extending into said com 
partient, and provided with openings therein, at 
a redetermined point to egulate the Water level. 
in the heating. COE partment, a pump for Supply 
ing cold, Water to Said heater, and a connection 
between. Said, overflow, pipe and the suction of. 
Said ptilip for delivering excess water from said. 
hot water compartinent to the pump suction, and 
ineathS for cutting off conrnunication between said 
Over?ioW pipe and, OUnp. Suction. Upon stoppage 
Cif the puiap. - 

4. a COInitiation, a feedi Water heater, having 
a liot Water corapartinent, a pump for Supplying 
cold Water to the heatei, an overflow pipe ex 
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tending into said hot water compartment and 105 
pi'ovided with openings at a predetermined point, 
to regulate the water level in the heating.com 
artierit, a COinection foi delivering excess Wa 

Said overflow" pipe to the suction of Said 
puzi, a throttie valve for controlling, operation 
Of 32d Olia, 8.Id a bypass Walve interposed in 
Said CO2ection and controlled by said throttle 
whereky GW of fluid thiolagh; said connection 
Wii. i.e. cut eff. Upoil stoppage of the pump. 

5:... In a f 
partment, an overflow pipe extending into said 
compartment and provided with openings therein. 
at a predetermined point to regulate the water 
levei in the heating conapartment, a pump. for 
Supplying cold water to said heater, a connection 
between Said. Overflow pipe and the suction of 
said punp for delivering excess water from said 
hot water compartment to the pump suction, 
nea,InS for cutting off communication between 
Said OVeifioW pipe and punp Suction. upon stop 
page of the pump; and pressure reducing neans. 
at the point of connection between said overflow 
pipe and the puisp Suction. . . - 

6. In a feed Water heater, a hot water, coin, 
partment, a pump for Supplying cold water to 
Said heater, a cold Water Supply pipe for de 
living cold Water to Said pump, an overflow pipe 
connunicating with said hot water chamber for 
taking, hot water above a predetermined quantity 
from the hot water chamber, said overflow pipe 
having corn: Lilication with Said cold water. Sup 
ply pipe, a. pressure reducing restriction in said 
cold water Supply pipe at the point of connection 
between. Said. Overflow, pipe and said cold water 
Supply pipe, a throttle for controlling operation 
of Saidpump, and a bypass valve in said overflow 
pipe and controlled by Said throttle whereby flow 
of fluid thirough Said. Overflow pipe Will be cut off 
Upon stoppage of the pump. 

JOHN A. LE CATN. 245. 

feed water heater, a hot water com- 115. 
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