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To all whom it ma 1/ CONCETTL: . -

Be it known that I, JoaN J. HOPPES, a citi-
zen. of the United States, residing at Spunn-
field, in the county of Clark and State of
Ohlo have invented certain new and useful
Imp1 ovements in Feed-Water Ieaters, of

~which the following is a specification.
My invention 1ela,tes to feed-water heaters

for steam-boilers; and it particularly relates
to that class of heatersin which the tempera-
ture of the feed-wateris raised by the utiliza-
tion of the heat obtained from the steam ex-

‘hausted from the engine.

- The object of my. mvenﬁon is to provide a
heater which shall be simple in its construc-

tion, efficient in its operation, and so arranged

_ that all the partsthereof are easily accessible
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for the purpose of cleaning, the parts being at
the same time so combined and arranged tha,t
the unequal expansion of the metal for ming
the same, due to the varying temperatures to
which the different parts are exposed, shall

- not; affect the utility of the device or eause
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unusual strain thereon.
My invention congists in the various con-

structions and combinations of paltb herein-.
after described, and pointed out in the claims.

In the accompanying drawings, Figure 1is
a vertical sectional elevatlolla,l view of the
heater embodying my invention.
transverse sectional view of the same.
3, 4, and 5 are sectional views of a portion of

- the heater, showing modifications in the man-
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tofore constructed it hasbeen common to pass |
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- of a series of heatmmtubes leading directly

ner. of adm1tt1110 and conducting the exhanst-
steam theleto as hel einafter more fully set

forth. .
In the feed-water heaters of this class hel e-

the exhaust-steam from the engine through a
series of pipes or conductors, Whlch are sur-
rounded by orin contact w11311 the feed-water
in its passage to the boiler. The principal
difficulties encountered in the construction

~and operation of feed-water heaters of this

class are the unequal expansion and contrac-
tion to which the different portions are sub-
jected by reason of theun equal temperatures

presented thereto, and also in the great diffi-

culty etpeuenced 11 cleamno* the same. In
my improved heater herein sot forth, I have
sought to overcome this difficulty by the use

I‘lﬂ‘ 218 a
Figs.

from a heating or Supply (,lmmbel 1111:0 which

the e\haust-stea,m 18 conducted the said heat-

ing-tubes being closed at one end, so that the

stea,m does not pass through the same, but

are adapted to receive the steam or heat
therefrom and retain it whlle the heatisgiven

off to the feed,, water W]ueh surr 01111ds the said

tubes. -

The outer casnw A of Lhe dewce is made, |
plam cylindrical form, pro-

vided at the top mth an annular casting A’ to.
‘which the outer casing A is riveted. Secmed to

preferably, of a

the top of the ring or casting A’ is a cup or

cover b plefemblj provided w1th an annular
-pw;]ec,uon a, adapted to fit into a eoueSpond- .
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ing groove b in the said casting A’, and. in -

contact with a packing-ring, of 1ubbel or
other suitable material o', placed therein.
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Secured to the inner Slde of the ring or an- .

nular eastmﬂ A’ is an inner. Casuln* C which
projects downwar dly in the main casing A
almost to the bottom thereof.

tween the bottom of the inner ¢ylindrical and
the outer casing being adapted to form a sup-

ply-chambel D into. Whmh the steam from

the engine is adm1tted through a pipe D’ and

dlsehm ged through an opening D? said out-
let and nlet openings being contmeted with
reference to the chamber D so that thesteam
will etp&nd in said chambel

chamber E 1 18 thus for med between the walls
of the inner and outer casings- C and A, re-

spectively. The inner caging is closed a,t the

bottom by a plate I, plow*lded with a series

~of openings adapted to receive upwardly-ex-
| tending pipes or tubes e, which I term “heat-
‘ing-tubes.” These tubes are preferably made

of &pldm cylindrical form and of uniform ex-
ternal diameter.

The tubes are screwed or otherwise se-

cured into the plate F, so that they may be

readily removed, if desired. The feed-water

The space be- -
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~an annular .

o "

They are closed at the top,
-plefelably by means of plugs, ‘which are

‘screwed into the said tubes, so as to leave the
external diameter free and unencumbered.

to be heated is pumped into the cylinder or

casing -C through the supply-pipe H, and
passes to the b01le1 through an outlet-plpe
At or near the upper portion of the

ff pipe

H’.
water-chamber C, I provide a blow-o
and valve 1, aﬁ&pted to blow out the upper

1301‘01011 of the heater zmd 1emove the im-
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purities which gather on the t{)p of the
water. |

In the lower supply-chamber D, I prefera—
bly provide a partition or deflectorJ, extend-
ing diagonally across the said chamber in
front of the entrance-pipe D’. The opera-
tion of the device as thus described is as
follows: The exhaust-steam from the engine,
entering from the pipe D/, expands by reason
of the contracted outlet.and inlet openingsin
the supply-chamber D, and a portion of the
same, by reason of its expansion, enlers the
tube ¢, and into the space E, about the water-
recelving chamber C. In addition to the ex-
pansion of the steam, the deflector D will
cause the same to change direction and enter
mto the chamber K and the tube e. The
tubes e being placed in a vertical position,
the heat from the steam admitted to the
chamber D will rise and be retained therein,
and in a similar manner will rise and be re-
talned in the chamber E, surrounding the
water-space C. There being no outlet at the
top of the tubes ¢ and the chamber L, there
will be no passage through the same; but the
heat from the exhaust-steam will, to a very
large extent, remain therein and be continu-
ally imparted to the feed-water surrounding
the same.
seen that, instead of an alternate supply and
exhaust of the heat in the tubes and cham-
ber, a more uniform heat is secured.

Le&dmw from the bottom of the water-
space C and passing through the chamber D
1s an outlet or discharge pipe K, preferably
provided with a Straight - way valve K/,

through which the contenfs of the water-

space C are discharged when it is desired to
clean the same. It will be seen that by re-

moving the cover B the interior of the water-

space C js readily accessible for the purpose
of cleaning. The tubes ¢, being of a plain
evlmdrwal form and uniform in diameter,
may be readily cleaned by means of an an-
nular scraper adapted to fit over the same,

and the accumulations thereon, being thus
- removed, may be readily washed through the

passage-pipe I,

In order to compensate for the unequal ex-
pansion of the outer and inner casings A and
C, I preferably provide the supply-plpe 161
and the passage-pipe X with stuf |11cr-boxes
where they pass through the outer casing, so
that the same may come and go by the ex-
pansion or contraction of the said casings.

The deflector D, while useful in assisting in

the expansion of the steam and in. deﬂecting
the same into the tubes in the chamber, may

~be dispensed with, as the expansion of the

steam will be sufficient to cause the same to
enter the tubes and heating-chamber, and
even though the steam is e&hausted clll‘eeﬂy
throu'ﬂh the chamber D, as shown in Fig. 5,
it wﬂl be found that a 1&1““6 amount of the
heat contained therein will riseinto the tubes

e and be imparted to the feed-water surround-
ing the same. This action will be materially

By this construction it will be

406,512

assisted and rendered continuous by the fact
that the steam in the heating-tubes, being

‘surrounded by the feed-water, will be more

or less condensed, and thus create a vacuum
within, which will draw a fresh Supply of hot
steam from the supply-chamber D.

In Figs. 3 and 4 T have shown the chamber

D provided with a modified form ot deflector
J. In Fig. 4 the deflector is made concave
and almost or quite surrounds the entrance-
pipe D. In Tig. 3 the deflector is made in
the form of apartition,dividing the chamber

| in two parts, the said chamber being pro-

vided with openings immediately under the
receiving-tubes, and funnel-shaped nozzles

placed over said openings todirect the steam

directly into said tubes. In this case the
heating-chamber E, between the outer and

inner casings A and C, is shown with the.

tubes e, being alone depended upon for fur-
nishing the heat to the feed-water. This in
many cases will be found sufficient.

A feed-water heater, as thus desembed it
will be seen, is very simple 1n 1its constric-
tion, and all the parts are readily accessible
for cleaning. By the arrangement of the
heating-tubes, as described, a large amount
of heating-surface is presented to the feed-

water. The said tubes being closed at the top
and having no direct passage through the
same, the heat is better retained thereln
and the tubes are not subjected to the Sudden
changes of temperature occasioned by the ex-
haustion and supply of steam thereto to such
an extent as when the steam is passed directly
through the same from the enﬂ'me-eyhnder
Tt will also be seen that in view of the fact
that the steam does not pass through the
tubes, but only through the qupply-chamber
there will be little or no back pressure pro-
duced on the engine, as in the case where the

“steam is exhausted through a circuitousroute
110

I have shown in the drawuw& a heater ar-

of small or crooked tubes.

ranged with the tubes Veltleal It is obvious,
however that they may be placed horizontal,
if deswed sufficient inclination being given

to permlt the water produced by condensa—'

tion to pass out of the same. It 1s obvious
that other modifications may be employed
without departing from the spirit of my in-

vention.
Having thus described my invention, T

claim—
1. The cmnbma,tmn in a feed-waterheater
with a water space or chamber, of a steam-

supply chamber extending entn‘ely under

sald water-space and provi ded with contracted
outlet and inletopenings, heating-tubes open-
ing in said steam- supply chmnber closed at

one end and extending longitudinally into
said water-space, Whereby steam 1s caused to
enter said heating-tubes from said supply-
chamber without the aid of ecirculating-tubes,
substantially as specified.

2. The combination, in a feed-water heater
- with a water space or chamber, of a steam-
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- sald water-space and pr ewded with contracted:

outlet and inlet openings, heating-tubeslead-
1 as described, an inlet and outlet pipe con-

10

- to f01m a heetmﬂ' passageor chamber between |

5

- bottom in the said supply-chamber, substan-
20

supply eha,mber BXteﬂdlﬂU‘ entuely unde1

Ing into said supply-chamber closed at one

end and extending longitudinally through
sald water-space, end a deflector in said sup-

ply-chamber to further retard the passage of

the steam through the same and cause it to
enter said heatm ﬂ'-tubes, substa,ntmlly as.

specified.
3. The comblnamon
having an inner casing secured therein, so as

the same; a supply-ehamber in the lower por-

tion of said outer casing, and below the bot-

tom of said inner casing, the vertical heating-

‘tubes extending into said inner casing, said

tubes being closed at the top and open at the

tially as and for the purpose set forth.
4. The combination, with an outer and in-

- ner casing, the supp13 -chamber in the lower

portion of gaid outer casing, the vertical heat-

with an outer casing

'_.1119"-tubes leading from said supply-chamber
in said inner casing, said tubes being of uni-

form external diameter and closed at the top,

25

nected to S&ld inner chamber, a blow-off pipe -

charge pipe where they pass through said

outel casing, substentmlly as a,nd f01 the pm-l o

pose set forth.
5. The combination, wﬂzh the wetel-spaee

C of a Supply-e}mmbel D, the heating-tubes

above said outlet-pipe, a d1seha1 ge-pipelead-. ,-
ing from the bottom of said inner casing and
;Stufﬁng-boxes around said suPp15 and dis-

35

Z eloqed at one end and extendmg into the
water-space, and the deflector J, substantially

-as and for the purpose set f01t]1 - |
|~ Intestimony whereof I haveher eunte setmy- 40
hand this 16th day of Deeembel A. D. 1887.

- OIIN T HOPPES

- Witnesses:
JOSHUA SCOTT,
- PAUL A. STALEY.
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