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To all chon, it 7; ay 607 ce'? : - 
Be it known that II, WILLIAM T. 

a citizen of the United States, residing a 
Charlottesville, in the county of Albemaile 
and State of Virginia, have invented certain 
inev and useful improvements in Feed 
Water Heaters and Exhalist-Steam Con 
server's, of which the following is a specifi 
cation. 
This invention i.elates to feed water heat 

el's and exhaust steam conservei's and has 
for an object to provide an attachment to 
steam engines which shall employ the ex 
haust steam to heat the feed water and the 
feed water to condense the exhaust steam, 
whereby the aqueous content of the steam, 
is COP1Served and at the same til Ne intro 
duced into the boilier with the feed wate} 
from a storage tank in a heated condition. 

& further object of the invention is to 
provide a device adapted to be operated 
with a vapo; engine whe'ein the exhaust, 
Steam presents no pressure, or less than at 
mospheic pressure, with means foi emplo - 
ing such exhaust steam at low pressure foi 
the same purpose of condensation and 
ing, as before stated. 
With these and other objects in view, ille 

invention comprises certain novel construc 
tions, units, combinations of parts and ar'- 
*::ing'eiment of detail as will be hereinafte!' 
ini'e fully described and claimed. 

Referring to the accompanying dra \ving 
which form a part hereof and on whic 

HARRIs 

- ? ? : ii ::: - 

similar reference characters indicate simi 
lar parts, 

iFigure 1 is a sectional view take; 
stantially etrically of the cylisi 
and on substantially a horizontal 

Eig. 2 is a transverse sectional view 
on line 2-2 of Fig. 1 and on subst: 
a ve:'Eical plane. 

"The device comprises a se 
10. 11 and 2 with pistons 
Bayunteri ia sail cylinders respective 
actuated by a common piston rod 
piston rod with its connected 
driven from any approved source. A 
shown in the drawings, the piston rod is ex 
tended to operate in a fourth steam cylin 
der 18 having a. side vave in the steam 
chest 19, the cylinder receiving live steam 
at 20 and being of conventional form. No 
further description of the cylinder 18 and 
its accompanying parts is believed to be 
necessary to the present explanation. 
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The cylinder 12 and piston 15 are adapted 
to Elke Water from any convenient source, 
as the tank or tender of a locomotive, if the 
device is so employed, through the pipe 21. 
Valves 22 and 23 are employed for control 
iing the fow of water through the chamber 

*24 to the cylinder. Walves 25 and 26 are 
also employed for controlling the flow of 
the water from the cylinder 12 to the cham 
ber 27 and pipe 28. 
The pipe 28 discharges into chambers 29 

and 30 by means of two nozzles 31 (see 
Fig. 2), which nozzles are conical, as indi 

cated, and are located within conical pas 
sages 32, which passages form the termina 
tion of the pipe 34. She pipe 34 communi 
cates with the chambers 35 and 36 controlle{ 
by valves 37 and 38 communicating with the 
cylinder 10. Upon the opposite side of the 
cylinder 10 a chamber 39 receives the ex 
hailst steam through the pipe 40. The 
steam from pipe 40 is controlled in its pas 
Sage to the cylinder 10 by the valves 41 and 
42, so that the steam received through the 
pipe 40, valves 41 and 42, into the cylinder 
(), irrespective of its pressure, when so re 

ceived, is compressed by the piston 13. 
forced through the chambers 35 and 36, pipe 
34, into the chambers 29 and 30, through 
{he conical passages 32. In the conical pas 
S8geS 32 the steam is brought into engage 
ment, with the YYY ater fron cylinder 12, forcel 
through the nozzles 31 so that the steam is 
there condensed and the water heated. The 
chambers 29 and 30 are closed by valves 43 
and 44. One of these valves 43 is shown in 
section at Fig. 2, and it is apparent that as 

is eiected through the nozzle 31 
t combines with the steam though the 

nozze 32, the combined steam and water 
raise the valve. A screw adjusted guide 

45 is positioned to limit; the hovement of 
the valve 43 which is similar in all respects 

() {ha vya Yve 44 and the inozze 
ing water and steam is also in all respects 
similar, hoth nozzles being branched froln 
pipe 28. The guide 45 also properly posi 
tions slide valve 45 which in its rise and 
{a} with valve 45 opens and closes port 29 
to cylinder 11. The combined water and 
steam, now having been introduced into the 
piston 11, is forced through the valves 46 
and 47, according to the direction of move 
ment of the piston, into the chamber 48. 
From the chamber 48 the yater passes 
through the pipe 49 and such further con 
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2 
nection as may be attached thereto, in heated 
condition, to the boiler, or to such further 
heating appliances, as for instance, a heat 
ing coil in the front end of a locomotive, as 
shall be connected there with. The cylinder 
18 when employed as a motive power foi' 
operating the several pistons 13, 14 and 15, 
is provided with an exhaust pipe 50, which 
by means of its connection at 51 with the 
pipe 40, also exhausts its steam into the 
chamber 39, so that not only does the de 
vice receive and condense the steam of the 
larger engine to which it is applied, but 
also condenses its own steam in like manne'. 
The valves 22, 23, 25, 26, 37, 3S, 41, 42 and 
47 are similar in all structural particula's 
to the valve 46 hereinbefore described. 

In operation the device actuated by the 
motive power shown in the drawings, would 
receive live steam through the port 20 actu 
ating the piston through the nanipulation 
of the valve 19 in substantially the usual 
and ordinary manner. The actuation of the 
piston 17 would, of course, drive the piston 
rod 16 and its several connected pistons 13, 
14 and 15. The driving of the piston 15 
takes Water from the storage, passing it 
through the pipe 28 to cylinder 11, while at 
the same time steam from the exhaust of 
the main engine is received through pipe 40 
and cylinder 10, passing through the pipe 
44, cominingles at the nozzles 31 and 32 
with the water from the pipe 28, and is 
condensed. Passing together in heated coin 
dition into the cylinder 11 such hot water 
is forced by the piston 13 through the cham 
ber 48 and pipe 49 to return again to its 
work. In this mannel’ plactically the entire 
exhaust steam is conserved, thereby effect 
ing a great saving in the consumption of 
water and at the same time the heat of the 
exhaust steam is also conserved by impart 
ing its heat to the feed water, effecting a 
very great economy, both in water consump 
tion and fuel consuliption. 
Having thus fully described iny said in 

vention, what I claim as new and desire to 
secure by Letters Patent, is: 

1... A feed watei' heatei' and exhaust steal 
conservel' comprising a cylinder and pistola 
adapted to move water, a cylinder and pis 
toil adapted to receive and compress the 
exhaust steam, means to consingle the ex 
hallst steam and water, and a cylinder and 
piston adapted to force the resultant feed 
Water to a point of further use. 

60 

2. A feed Water heater and exhaust stean, 
conserver comprising a cylindei and piston 
adapted to move Water, a cylinder and pis 
ton adapted to receive and compress exhaust 

1887,553 

steam, a cylinder and piston adapted to re 
ceive cominingled exhaust steam and Water 
and to move it to a further point of use. 
nozzles positioned to commingle the water 
and exhaust steam, and valves positioned to 
control the flow of the condensed steam and 
Water from such nozzles. 

3. A feed water heater and exhaust steaian 
conserver comprising means to move water, 
means to receive, compress and forward ex 
hallst steam, means to commingle the ex 
haust steain and water, means to receive and 
forward the commingled water and steam, 
a steam cylinder and piston positioned to 
actuate the Several parts, and an exhallst 
mechanism for the steain cylinder adapted 
to exhaust steam into the said exhaust stealil 
line. 

4. A feed water heater and exhaust steam 
conserver copiising a water cylinder, a 
Stean compression cylinder, a cylinder for 
i’eceiving a forwarding combined and con 
densed steam and water, all of said cylin 
ders being in aXial alinenent, a cominoi 
pistol lod extending through the several 
cylindel's, pistoins mounted rigidly upon the 
piston rod, valves positioned to control the 
flow of water through the water valves po 
sitioned to control the flow of steam through 
the steam cylinder, Valves positioned to con 
trol the flow of combined steam and water 
through the co:nbined cylinder, and means 
to reciplocate the piston Fod. 

5. En a feed Water heater and steam con 
server a piston and cylinder, means to con 
duct water and steain commingled to the 
cylindel', a chamber introduced between the 
con ningling conduit and the cylinder, a 
alve positioned to control the flow of coil 

iningled steam and Wate' to the chamber and 
a slide valve positioned to control the flow 
of commingled water and steam from the 
chambe' through a port to the cylindel'. 

6. In a feed water heater and exhallst 
stealnu conserver a chamber communicating 
with the cylinder through a polit, a noZzie 
and passage positioned to discharge the 
commaningled steainn aindi Water into the chai Vil 
ber, a valve positioined to prevent the retur'; 
of steam and wate' from the chainbe', and 
a slide valve operating in tii);ed relation 
with the first mentioned valve adapted to 
close the pori, between the chambel' and the cylinder. 

in Wi?ineSS whe'eo' i have hereulinto set 
iny hand and seal at Washington, D.C., this 
14th day of August, A. D. nineteen hundred 
and nineteen. 

WW?LL?AM T. HiARRIS. LL. s.] 
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