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o Gl whon it may concern: The ¢ yhndev 12 and piston 15 are adapted
Ba it knowa that T, Wrnriam T. EH to telke water hoA any convenient source

E N £ il(
a citizen of the United States, residing at us the *fznk or tender of a locomotive, if the
Chaﬂotfo“\'ﬂ?& in the county of Albem nasle  device is s employed, through the pipe 21. 60
and State of Vl:gmlm have ii rented certain  Valves 22 ¢ *14 ‘)3 are ezmﬂovﬂd for control-
new and useful mpr vements in Feed- ling the flow of water through the chamber
V“w" Heaters and *ﬂm:st Steam C'm— 24 to the cylinder. Valves 25 and 26 ave
servers, of which the Lollowmg is a specifl-  also f‘mp‘oved for controlling the flow of

o
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cation. the water from the cylinder 12 to the cham- 65
'This invention velates to feed water heat- Dber 27 and 1)1pe 28.
ers and exhaust steam conservers and hos  The pipe 28 discharges into chambers 29

for an object to provide an attachment to  and 30 by means of two nozzles 31 (see

steam engine s which shail employ the ex- Iig. 2), which nozzles are conical. as indi-

haust steam Lo he st ‘uhe feed water and the catec&. and are located “V]uL]n conical pas- 70
ieed wa u“i’ to condense the ,:;mus stean, sage ‘32, which passages form the termina-
whereby the aqueous cen:mL of the steam  tion of the pl pe 34, The pipe 34 communi-
is conserved and at the same time intro- cates with the chambers 35 and 86 controlled!

uced into '-Le Loﬂe' with the feed water DLy valves 87 and 88 communicating with the

iz om a storage tank in a heﬂtec: con't‘tmn cylinder 10 pon the opposite side of the 75
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A further object of the invention is to cyhn&m' a chamber 29 receives the ex-
provide a device adapted to be op‘““lt'*d hanst s“uem through the pipe 40. The
with a vapor engine wherein the exhaust steam from pipe 40 is controlled in its pas-

steam presents no pressure, or less than at-  sage to the ‘,Hnler 10 by the valves 41 and
mos')nefle pressure, with means for emplor: 42, so that the steam 1ecel"od ﬂﬂ'mwh tho 80
ing such exhaust steam a$ low pressure for  pipe 40, valves 41 and 42, into the cylinder

the same purpose of concknsatlon and heat- . irrvespective of its pressure, w when so re-
ing, as baore stated.

aived, is r’orﬂp"esqﬁa by the piston 13.
With these and other objects in view, the f{o 'ce(1 through the ¢ hambers 35 and 36, pipe
1‘1\ ention comprises certain nevel cons i- - 24 inde the cmmbe"s °9 and 30, ﬂlroucrh 85
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tions, units, combnmno‘ls of parts and av- the comc al passages 892. In the conical pas-
rongement of defail as will be hercinafter sages tpﬁ steam is mouvht into emfm“

moie fully describe ed and claimed. _
Referring to the accompanying drawings

which form a part hereof and on which

similay reference characters indicate simi-

_1‘ ‘th 1o water Trom cvlinder 12 FOW‘WT

lw nozzles 21 so that the sfeam is
densed and the water heated. The 90

99 and 30 are closed I)V valveg 43
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lay parts, and 441 Onﬂ of these valves 43 is shown in
T?iO'ur" ional view taken sub- section at Tig. 2, and it is apparent that as
MF“ Hy of the cylinde the water is ejected th"(nmh the nozzle 31
nﬂ on substantia 1‘ a horizont and com hn\" with the stenm through the 95
Fig. 2isa fixmmvf)*’q' gection w taken  noms , the ¢ .,n’-\innfv steam and water
on line 9—2 of Tig. 1 and on substantialiv s -,41 raise the 3 ‘alve. A serew adjusted guide
2 vez“‘mcal pmlm . 45 is positioned to l‘m%é the movement of

the valve 43 which 1Q gimilar in all respects
i the valve 44 and the nozzle for introdue- 100

ﬁ,.
<
.
)
]
o
%
]
=3
—
73
&
.
* 0
w
i)
o
'—Z
&
)
e

PN 5o

Vi dl L)ISJ')L:) M

‘?!1 eylinders respectively, & ing ‘V“tf"f‘ and steam is also in all respects
dCuU&bed bv a common piston rod 16. The Uml hoth nozzles being branchaed from
piston ¢ d with its conmected pistons is pipe 28 The guicde 45 also proverly posi-
driven from any x);)?‘ovefl source. As tions slide valve 45” which in its rise and
shown in the dsawmos tpe piston vod is ex- fall with valve 4% opens and closes port 29" 105
tended to ope“zﬁ’r’-\ n a fourth steam eylin-  to Cvlmqer 11. Tlm combined water and

der 18 having a slide valve in the steam- steam, now having been introduced into the
chest 19, the eylinder receiving hve gte piston 11, is foreed throngh the valves 40

at 20 and being of conventional form. Mo *+ and 47, (Lccm ding $o the direction of move-
mrther dese 11)t10n of the cylinder 18 and ment of the pisten, into the chamber 48. 110
its accompanying parts is believed to be Trom the chamber 48 the yater passes

necossary to the present explandtion. through the pipe 49 and such "further con-
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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 therewith. The cylinder
18 when employed as a motive power for
operating the several pistons 13, 14 and 15,
is provided with an exhaust pipe 50, which
by means of its conmection 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 manner.
The valves 22, 23, 25, 26, 37, 88, 41, 42 and
47 are similar in all structural particalars
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 manipulation
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 18,
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 stéam from the exhaust of
the main engine is received through pipe 40
and cylinder 10, passing through the pipe
44, commingles at the nozzles 31 and 32
with the water from the pipe 28, and is
condensed. Passing together in heated con-
dition into the cylinder 11 such hot water
1s forced by the piston 13 through the cham-
ber 48 and pipe 49 to retirn again to its
work. In this manner practically 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 =
very great economy, both in water consump-
tion and fuel consumption.

Having thus fully described my said in-
vention, what I claim as new and desire to
secure by Letters Patent, is:

L. A feed water heater and exhaust steam
conserver comprising a cylinder and piston
adapted to move water, a cylinder and pis-
ton adapted to receive and compress the
exhaust steam, means to commingle the ex-
hiust steam and water, and a cylinder and
piston adapted to force the resultant feed
water to a point of further use.

2. A feed water heater and exhaust steam
conserver comprising a cylinder and piston
adapted to move water, a cylinder and pis-
ton adapted to receive and compress exhaust
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steam, a cylinder and piston adapted to re-
ceive commingled exhaust steam and water
and to move it to a further point of use,
nozzles positioned to coinmingle the water
and exhaust steam, and valves positioned to
control the flow of the condensed steam and
water from such nozzles.

8. A feed water heater and exhaust steam
conserver comprising means to move water,
means to receive, compress and forward ex-
raust steam, means to commingle the ex-
haust stearn 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 exhaust
mechanism for the steam cylinder adapted
to exhaust steam into the said exhaust stean
line. '

4. A feed water heater and exhaust steam

_conserver comprising a water cylinder, a

steam: compression cylinder, a cylinder for
receiving a forwarding combined and con-
densed steam and water, all of said cylin-
ders being in axial alinement, a -common
piston rod extending through the several
cylinders, pistons 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 stearn and water
through the combined cylinder. and means
to reciprocate the piston rod.

5. In a feed water heater and steam con-
server o piston and cylinder, means to con-
duct water ‘and steamn commingled to the
eylinder, a chamber introduced between the
connningling conduit and the cylinder, a
valve positioned to control the flow of coni-
raingled steam and water to the chaimber and
a slide valve positioned to control the flow
oi commingled water and steam from the
chamber through a port to the cylinder.

6. In o feed water heater and exhaust
steann conserver a chamber communicating
with the cylinder through a port. a nozzie
and passage positioned to discharge the
commingled steam and water into the cha-
ber, a valve positioned to prevent the vetur:
of steam snd water from the chamber, and
4 slide valve operating in tiued relation
with the first mentioned valve adapted to
ciose the port between the chamber and the
¢ylinder.

in witness whereof I Jiave hereunto set
my hand and seal at Washington, D. (., this
14th day of August, A. D. nineteen hundred
and nineteen.

WILLIAM T. HARRIS.
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