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Lo all whom it may concern: _ ~ |'paratus:: Fig. 2 is a horizontal detail sec-
- Be'1t known that-I, WarLTeR ANDREW | tional view on line 2—2, Fig. 1. =~ -
- MoOFrar, a citizen of the United States, resid- ~ Sumilar reference characters are. employed
‘g at Denver, in the county of Denver and | to designate similar parts throughout the

5 State of Colorado, have invented new and use- | several views. o R 55
- ful Improvements in Condensers for Steam | Referring to the drawing, 1 designates the
- Systems, of which the following is a speci- | cylindrical casing of an exhaust heater in
fication. 7 . .| which are arranged a plurality of flues or
~"I'has ‘invention relates to- a combined | tubes 2 connected with plates 3 disposed .
10 atmospheric and  water condenser of that anwardly from the heads 4 on the cylinder 1. 60

type employed in connection with an exhaust

“heater and is designed for use more

_ particu-
larly

with feed water heaters such as that

‘disclosed in the United = States ILetters

15 Patent No. 822,972, osranted to me on the

~ 12th of January, 1906, although the present |

‘invention is
The invention has for one of its objects to

not necessarily limited to-this

mmafter and set forth with

particularity in the
- claims appended hereto. o

~ trates one of the embodiments of the inven-

50 tion. Figure 1is a vertical section of the ap~

In the accompanying drawing, which illus-

| of th

The exhaust steam from the engines or

| other apparatus is received from a pipe 5
~connected with the bottom head 4 of the

exhaust “heater and the steam passes up-

wardly through the flues 2 to the exhaust

65

steam space 6 and thence through the dis- -

charge pipe 7 to the condenser designated

| generally by 8, the water of condensation
| being carried off by means of a drip pipe in -

20 improve and simplify the construction and { head 4. The. body of water 9 1in the 70
. operation of apparatus of this character so as | heater is raised in temperature by the ex-
‘to be comparatively easy and-inexpensive to | haust steam. Above the body of water 9
manutacture, thoroughly reliable and effi- | is a steam space 10 that 1s adapted to be
clent 1in use and readily controlled. = | connected by an equalizing pipe 11 with
25 A further object of the invention is to pro- | the steam space of the tank of the feed 75
- vide.a condenser of simple form adapted to water heater disclosed in the Letters Patent
‘receive the exhaust steam after passing | hereinbefore referred to and theﬁhver end of
through the exhaust heater for the feed water: | the cylinder 1 i5 connected by a water dis-
the steam being acted upon by the atmos- | charging pipe 12 with the said feed water
- 30 phere and cooling water in such- a manner | heater so as to feed the boiler with which 80
that practically all the steam is condensed |the apparatus is used. By this arrange-
and collected. . { ment, the water from the exhaust heater 1
~_Another object of the invention is the em- { will flow by gravity to maintain the supply
ployment of a tank for receiving the water of | in the boiler. ‘Connected with the steam
35 condensation and the cooling water, the said | space ‘10 of the exhaust heater is a safety 85
- tank being arranged above the exhaust | valve 13 having a weighted lever 14 that
heater so as to discharge into the heater to | has- connected therewith a rope 15 or
which it is connected by a pipe having a | equivalent means whereby the attendant
check. valve that opens toward the heater | can open  the valve at will and thereby
40 when the tank becomes filled. = - | rendering the apparatus a closed or open 90
- With these objects in view and others, as | heater. L o o
will appear .as the description proceeds, the “The condenser 8 comprises a pair of
invention comprises the various novel fea- | metallic cones 16 that may be made of
tures of construction and arrangement of perforated material or screening of suitable
45 parts which will be more fully described here- | mesh. so that cooling ‘water c¢an be dis- 95

~charged upon the outer cone without danger -

of dropping vertically through the perfora-
tions.  These cones are slightly spaced apart

by washers 17 on bolts 18 and the lower ends

¢ cones are formed into annular eave 100



=

troughs 19 and 20 the la,tter being arranged |

mternally so as to collect the water ﬂowmg:
down -on the internal surface of the cone.
In order to prevent. the water.from flowing
out between ghe cones, & Fing 21 18" secured

.between the cones’ ad]ascent the troughs and

this ring has an opening 22, as shown in Fig.

9, for permlttlng the wa,ter to d]SChdlC’e

10 adjacent the opening 22 and a-common

“spout 24 is employed to convey away the

N tlon

19

30

39

Each trough has. an opening 23 armno'ed

Loolmg water and the water of condensa-

a globe valve

between the same and the condenser

 1s a water tank 27 of any suitable capacity
20
 the spout 24, and the bottom of the tank 27
is connected with the casing 1 below the

that receives the water dlscharcred through

normal water line by a pipe. ‘?8 in which is

arranged a check valve 29 that opens toward

the exha,ust heater. and closes towa,ld the

‘tank 27, and also included in the pipe 28

is a hand—operated shut-off valve 30. The
tank 27 may be prowded with a qw'ht ﬂ*lass_

31 if desired and the blow-off pipe 39 is

connected with the bottom of the tank.
From the foregoing description, taken in

connectlon with the accompanying drawing,

the advantages of the construction and of
‘the method. of operation will be readily ap-

parent to those skilled in the :::uI't to which the

~‘Invention appertams

40

- 49

50
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“troughs the water col lects in the
_ When the tank becomes filled, the weight of
the water will cause the check valve "Q to
open, assuming that the cut-off valve 30 1s

60

‘In operation, the exhaust heater is sup-—‘

plied” with water and ‘placed under steam
pressure through the pipe 11 and the steam

from the engine or, other apparatus is con-
- Vey ed to the heater so as to raise the cem-.

per&ture of the water therein and after pass-
ing through the heater, the exhaust steam
dlscharges into the condenser 8 where it is
acted upon by the atmosphere and also by
the sheet of water flowing down over the
outer cone of.the latter, and since the cones
of the condenser are pexfm ated, the steam is
exposed to this water co that the condensing

of the steam is effectually {Lccomplmhed
The supply of cooling water is.so regulated

as to make up for the losses in the system,
due to evaporation, and this water collects in
the trough 19, while the water of conden-
sation colleets in the trough 20 and {r omlbot.l
tank 27.

open, 0 that the witer will flow 1nto the ex-
haust heater. To assist this discharge from
the tank, the safety valve 13 may be Gpened
by the attenda,nt, whereby the pressure in
the exhaust heater i is relieved.

Disposed above the apex of the cones

25 connected Wluh a water
supphr pipe 26, whereby water is evenly dis-
-trlbuted from the outer cone 16.

g])m ted on the exhaust heater and dis-
'pose

-and Uxteln al troughs,

therefrom,
| discharging cooling water upon the same, 3

923;@84'

1 have described the prmm le of operatwn
of the invention, together with the apparatus
which T now consider to be the best embodi-
ment thereof, but I desire to have it under-
stood that the a paratus siown 1s merely
illustrative and that such changes may be
made whén desued, as are mthm the scolt)e

| of the claims.

Hamng thus descr ibed the invention, what
I claim 1s

1. In an apparauus of the class descmbed

the combmamon of an exhaust heater con-

sisting of a steam-tight chamber having flues

- extendmg therethrough,” means for dlscharg-

ing steam to the bottom of the heater, a pipe

_permanently open to the atmosphere and

connected with the top of the heater for re-
cerving the -steam after passing through.the
flues, anatmospheric condenser omted above
the pipe and open at its bottom to receive the
steam from the latter, means on the con-
denser for collectmg the water of condensa-
tion, a_tank. disposed below the condenser,
means for draining the water of condensation
by gravity into the tank at the top thereof,
and means for discharging water ‘from the

tank by gravity from the bottom of the tank
to the heater.

2. In an apparatus of the class described,

the combma,tlon of an exhaust heater, a dlb-—'

charge Fq)e delivering steam freely into the
atmosphere, a condemel disposed directly
above the pipe to receive the steam from the
latter, means on the condenser for collecting
the water of condensation, means mmntred
to discharge cooling water on the ouflside of
the r*ondensel, a tank suplpmted above the

‘heater and below the condenser, a common

device for delivering steam and cooling water

to the top of the tanL, and a controllable con--

nection between the bottom of the tank and
top of the heater. |

3. A condensel comprising two nested
cones of perforated sheet metal having their
lower ed@eb bent 1especuvelv into internal
1 combination with
means for dm,h.;ufrnw cool water upon the

extulol of the outer cone.

. A condenser comprising two CIOSGI?“’

_nested cones of sheet metal through which
steam and water pass; devices for securing

the cones together and supperting-one on the
other, spacing means between the cones and
mounted on the devices, and mternal and

external tmuﬂ*hc; on the hottom uf the con-

denser.
5. In an apparatus of the class desorlbed

the combination of an exhaust heatet, meanb

connected with the bottom of the h(,,atel for
Sl pplymﬂ exhaust steam thereto, a discharge
pipe at the top of the heater, an atmmphmw
condenser disposed above the pipe and spaced
means above the condenser for
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. tank intermediate the condenser and he'a,-t;er and a sgfety device connected with the steam
and supported ¢n the latter and supporting | space of the heater. ' 10

- -the condenser, means for delivering cooling | ~ In testimony whereof, I affix my signature
‘water and water of condensation to the tank, | in presence of two witnesses. |

5 a4 pipe between the bottom of the tank and | =~ WALTER ANDREW MOFFAT .
‘top of the heater, a check valve in the pipe | Witnesses: - S B
opening toward the heater, a cut-off valve in - Davip B. Granam,

- the pipe between the ¢heck valve and heater, - KartoarRiNe Grace.
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