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To all whom it may concern: 
Beit known that I, DAVID CoCHRANE, a citi 

zen of the United States, and a resident of 
Philadelphia, in the county of Philadelphia 
and State of Pennsylvania, have invented cer 
tain new and useful Improvementsin Methods 
of Water Heating, Regulating, and Feeding, 
of which the following is a specification. 
My invention relates to improvements in the 

methods of heating and regulating feed-water 
for steam-generators, and particularly to those 
cases where the feed-wateris heated in an open 
heater by the exhaust from auxiliary motors 
in connection with part of the exhaust from 
the main motor. 
The objects of my invention are to attainin 

creased economy both of fuel, water, and la 
bor, to render the function of boiler-feeding 
more nearly automatic, to insure the highest 
practicable temperature of the feed, and to 
increase the general efficiency and conven 
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ience of any installation employing my im 
proved method. 
Where open feed-water heaters are used in 

connection with surface condensing plants, 
they are generally installed so that the water 
from the surface condenser is discharged into 
them, the supplementary water needed to 
make good the E. introduced into 
the heater; and the exhaust from the auxil 
iaries being used to heat the water in the 
heater. In some cases this auxiliary exhaust 
maybe supplemented by steam from an inter 
mediate receiver in connection with the main 
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engine or from other sources. In such cases 
it is of course important that the least possible 
demand be made upon the supplemental steam 
supply, while attaining the greatest practi 
cable temperature in the feed-water, and the 
regulation of the supply of feed-water should 
be dependent upon the amount in the heater 
available for feeding to the boilers. The drawing representsin general plan view 
an arrangement or system of embodying my 
improvements, and in this instance I have 
chosen an installation where a turbine is em 
ployed and where the steam is expanded. 

1 is the main steam-turbine, taking steam 
through the pipe 1" from the boiler. 

5o 2 is the exhaust-pipe from turbine to con 
denser. 

3 is the surface condenser, receiving the ex 
haust from 2. , 
4 is an auxiliary engine driving a circulat 

ing-pump taking cold water through suction 
pipe 4 and forcing it through pipe 4' into the 
condenser to condense the exhaust-steam 
therein, and 4' is outlet-pipe carrying waste 
to sewer or elsewhere after having fulfilled its 
function of condensing the exhaust-steam in 
condenser. 5 is an auxiliary engine driving a pump 6 
for drawing the water from condensed steam 
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from the condenser and delivering it to the 
heater 7 through pipe 6. 5 is the exhaust 
pipe from this auxiliary engine joining the ex 
haust 5' from 4. 

is an open feed-water heater receiving the 
exhaust from the auxiliaries through the sepa 
rator 8. 9 is a feed-water pump taking water from 
heater through pipe 10, and discharging to : 
boilers through pipe 11 it exhausts through the 
pipe 9", joining the other auxiliary exhausts, 
and all entering the separator 8, - 

12 is the supplementary cold-water-feed 
supply emptying into the condenser3 to make . 
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up any deficiency in the water from condensed 
Steam. 
trolled and regulated according to the level 
of the heated water in the heater through 
the valve 13, automatically opened or closed 
by a float and connecting mechanism, as fully 
described in my Patent No. 530,749, dated De 
cember 11, 1894, lines 41 to 53, page 1, except 
that in the latter case the regulation permits 
an overflow, while in this case the regulation 
affects the supply of supplementary cold wa 
ter to the condenser, where it becomes par 
tially heated before coming to the heater 
proper. As this mechanism is not a part of 

This supplementary feed is con 

my present invention, I will not further de 
scribe it. . 14 is an air-pump exhausting air from the 
condenser 3 through the pipe 15. This may 
be driven by any suitable power, as electric 

In the lat motor or auxiliary steam-engine. 
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ter case the exhaust would join the other 
auxiliary exhausts into 8. 

16 is the exhaust from heater into the at 
mosphere. It is provided with a back-pres 
sure valve 17, as will be further explained. 

Ioo 
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18 is an air-pipe leading into the condenser. 
- It is provided with the air-valve 19 at the 

heater, set to open when the air which is liber 
ated from the water by heating it in the heater 
cools to the same temperature at which the 
valve is setto operate, thus leaving a free pas 
sage for the air into the condenser, from which 
it is drawn by the dry-air pump 14. When 
the air is all forced out of the heater and the 

Io steam reaches the air-valve, the higher tem 
- perature closes the latter and prevents any 
waste of steam. The back-pressure valve 17 
operates in a similar manner to the back-pres 
sure valve described in the patent of mine 

I5 before mentioned. (See page 2 thereof.) In 
short, should there be more exhaust from the 
auxiliaries than the heater will condense or 
otherwise dispose of the pressure will in 
crease until it is high enough to open the 
back-pressure valve 17, the surplus escaping 
to the atmosphere. It often occurs, however, 
that the steam from the auxiliaries is insuf 
ficient to properly heat the feed-water in the 
heater. Therefore Icarry a pipe 20 from a re 
ceiver or other suitable point connected with 
the motor (in the case illustrated it is taken 
from such a point of expansion in the turbine 
as to insure the least loss of effectiveness 
with the greatest potentiality) to the heater 

397, so that this live steam shall make up the 
possible deficiency in the auxiliary exhaust. 
I place in this pipe 20 an automatic throttling 
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reducing-valve 21, so adjusted that the pres 
sure of the steam when it enters the heater 7 

35 shall be below the pressure at which the back 
pressure valve 1 is set. Thus the supply of 
supplemental live steam from the motor 
through 20 depends upon the pressure in the 
heater and is regulated by the needs of the 

perature therein. 
or limit myself to any special form, design, 
or kind of valve, or means for regulating the 

45 supplemental steam-supply other than one 
operating as above indicated. . . . . . . 
The operation and advantages of my im 

provement will be apparent. The steam after 

so densed in the condenser 3 and is then drawn 
by the pump 6 into the heater 7, where it is 
heated by the exhaust steam from the auxil 
iaries 4, 5, and 9. When this exhaust is in 
sufficient, the supplemental live steam from, 

55 1 through 20 at a pressure sufficiently re 
duced by the valve 21 is admitted to the heater 
, where it further raises the temperature of: 
the water from the condenser, itself, together 
with the auxiliary exhausts, being to a certain 

60 extent condensed at the same time and be 
cause of this function of heating. The resulti 
ant hot water nearly at boiling-point is then 
pumped to boilers by the pump r9 as it is 
needed. Should this feed from the heater be 

65, insufficient, the dropping of the water-level 

heater itself, manifested by the pressure ex-. utilized. 
isting therein, and therefore also by the tem 

I do not, however, claim. 

accomplishing its missioninthemotorlis con 

| sation by waste steam, automatically supple- I 
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in 7 opens the valve 13 in the supplemental 
cold-water-supply pipe 12, allowing sufficient 
additional cold water to enter the condenser 
3 when it assists to condense the exhaust-steam 
from the motor 1 and is at the same time itself to 
raised to a considerable temperature. It then 
is pumped, as before described, into the heater 
7, where it is further heated and eventually 
finds its way to the boilers, as already ex 
plained. Thus the boiler-supply of water 
heated to a high degree is made practically au 
tomatic. There is no sudden lowering of the 
temperature of the feed by the direct admis 
sion of supplemental cold water, and the high 
est possible temperature in the water fed to 
the boilers is attained with the least amount 
of supplemental steam from the receiver or 
motor, and it will be evident that the vacuum 
in the condenser, the condensed-steam supply 
to heater, the carrying the supplemental cold 
water feed first to the condenser regulated by 
the needs of, as shown by the level in, the 
heater, and the supplemental exhaust from 
main motor into the heater all coöperate to . 
attain this end. . . . 9o 

I do not limit myself to any special shape, 
design, arrangement, or character of motor, 
pump, conderser, heater, or other component 
part or parts of such system, my invention 
covering a method of heating and feeding and 95 
regulating and not the apparatus itself. 
Where I have used the words "exhaust 

steam’ or 'waste steam,' I mean by this 
steam that has done its work or any other 
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steam that is capable of further utilization- Ioo 
as, for instance, exhaust from a motor, ex 
haust from a heating system, or any other 
instance where steam may be advantageously 
condensed and the condensation subsequently 

Io5 
What I claim is- . . . 
1. The method of heating and regulating a 

supply of water which consists in condensing 
the exhaust from main motors, heating the 
water of condensation by exhaust from auxil- IIo 
iary motors-supplementing the exhaust from 
auxiliaries by steam at higher temperature, 
supplementing the water of condensation by 
supply. from other source, and regulating 
said supplemental supply automatically ac- II5 
cording to the quantity reheated, substantially 
as described. 

2. The method of heating and regulating a 
supply of water which consists in condensing 
the exhaust from main motors, heating the I2O 
water of condensation by exhaust from auxil 
iary motors, supplementing the water of con 
densation by supply from another source, and 
regulating said supplemental supply automat 
ically according to the quantity reheated, sub- I 25 
stantially as described. . . . . . . . 

3. The method of heating and regulating a 
supply of water which consists in condensing 
waste steam, reheating the water of conden 

13o 



5 

O 

15 

35 

770,264 

menting the reheating medium by steam at a 
higher temporature, supplementing the wa 
ter of condensation by supply from another 
source, automatically regulating said supply 
according to the quantity reheated, substan 
tially as (lescribed. 

4. The method of heating and regulating a 
supply of water which consists in condensing 
waste steam, separately relheating the water 
of condensation, supplementing the water of 
condensation by supply from another source, 
automatically regulating said supply accord 
ing to the total (luantity reheated, substan 
tially as (lescribed. - 

5. The method of heating and regulating a 
supply of water which consists in condensing 
waste steam, separately reheating the water 
of condensation, automatically regulating the 
supply of water to be relheated according to 
the total (luantity relheated, substantially as 
(lescribed. 

(5. The method of heating and regulating 
water which consists in condensing waste 
steam, reheating the water of condensation, 
automatically supplementing the reheating 
medium according to its temperature by a 
medium of higher temperature, automatically 
regulating the supply of water to be reheated 
according to the cuantity reheated, substan 
tially as described. 

7. The method of heating and regulating a 
supply of water which consists in continuously 
condensing waste steam, separately reheating 
the water of conclensation, exhausting the air 
from the relheated water, and automatically 
regulating the supply of water to be reheated 
according to the total (tuantity reheated, sub 
stantially as described. 

8. The method of heating and regulating a 

s 

supply of water which consists in continuously 
condensing waste steam, supplementing the 
water of condensation at the place of conden 
sation by a supply from another source, sep 
arately reheating the entire water-supply, and 
automatically regulating the supplemental wa 
ter-supply according to the total quantity re 
heated, substantially as described. 

9. The method of heating and regulating a 
supply of water which consists in continuously 
separately reheating condensed steam, auto 
matically supplementing the condensation ac 
cording to the total ouantity relheated, sub 
stantially as described. 

10. The process of water-heating which con 
sists in condensing waste steam, separately 

tomatically supplementing the waste steam as 
a heating medium by steam at a higher tem 
perature, substantially as described. 

11. The process of water-heating which con 
sists in automatically removing the air, liber 
ated by said heating, according to its temper 
ature, substantially as described. 

12. The method of heating and regulating a 

waste steam, automatically supplementing the 
condensation, separately heating the conden 
sation and supplement, automatically regulat 
ing the temperature of the heating medium, 
substantially as described. 
Signed at Philadelphia, in the county of 

Philadelphia and State of Pennsylvania, this 
11th clay of September, A. D. 1903. 

DAVI) COCEIRAN E. 

Witnesses: 
RBERT (i. CLIF"TON, 
JOSE II. M. UTCHINSON. 
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