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UNITED STATES

FRANK W. SHUP

iIRT, OF SPOKANE, WASHINGTON.

FEED-WATER HEATER.

SPECIFIG.&TION forming part of L:etters Patent No, 701,518, dated June 3, 1902, .

Application filed December 12, 1901, Serial No. 85,665,

(No model.)

To all whom tt may concern.:

Be it known that I, FRANK W. SHUPDRT, a
citizen of the United States, residing at Spo-
kane, in the county of Spokane and State of

Washington, have invented a new and useful
Feed- Watel Heatel of which the followmn* is

a specification.

My invention relates to certain impr ove-
ments in steam-boilers of that type in which
a feed-water heater is located directly in the
fire-box of the boiler in order to heat the feed-

water prior to its entrance to the boiler and

at the same time to set up an auxiliary circu- _
| fire-box and the shell of the boiler and at

lation between different parts of the boiler.

The principal object of the invention is tof
provide an improved feed-water heater and

circulator of this class in which the feed-wa-
ter from the tender of a locomotive or other
source of supply is passed through flattened
pipes arranged in the lower portion of the

fire-box and in constant contact with the fuel.

A further object of the invention is to pro-
vide for the support of such pipes at infer-
vals by short pipes passing through the walls

of the fire-box and the outer shell of the

boiler, such pipes being adapted to .act not
only as supports, but as blow-offs to remove

any accumulation of sediment or scale in the |

pipes; and a still further object of the inven-
tion is to so construet the heating-pipes as to
at all times insure constant contact with the
fuel without regard to the depth of fuel on

- the fire-grate.
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Further objects and advantages of the in-

vention will be apparent from a reading of
the following description.

In the accompanying drawings, Figure 1 is

longitudinal sectional elevation of a locomo-
tive-boiler, illustrating a feed-water heater

constructed and arranged in accordance with
my invention. Fig. 2isa sectional plan view
of the same. Fig. 3 is a detached perspec-
tive view of the main heating-pipe, which is
located within the fire-box. Fig. 4 is a sec-
tional elevation, on an enlartred scale,-illus-
trating a congtr 1101;1011 of double checlk- valve
which I employ in connection with the heater.

Fig. 5 is a detail sectional view illustrating
the connection between the outlet end of the
feed-water pipeand the front flue-sheet of the
boiler.

P

[  Similar numerals of reference are employed

to designate corresponding parts throu rrhout

- the seveml figures of the drawings.

A deswna,tes the shell of an 01d111afv form

of locomotwe or other boiler, and B the walls

of a fire-box, having at the lowel end an ordl-

nary form of grate C.

Within the fire-box, at & pomt adjacent to
the walls thereof and 1mmed1ately above the
grate-bars, 18 a feed-water-heating pipe 1 of
substantially U shape in plan and connect-
ed at one end to an inlet-pipe 3, which ex-
tends through a thimble 3" in the wall of the

the opposite end being connected to a dis-

charge - pipe 4, which extend% through the

lower portion of the boiler, to the fr ont flue-
sheet thereof. The heatmmplpe is formed
of a piece of round pipe slightly flattened on
its opposite sides and presenting a substan-
tially elliptical form in cross-section in order
to reduce the width of the body of water pass-

ing through the pipe, so that it may be more
readily heated. The pipe is bent in serpen- 75
tine form, as indicated in Iigs. 1 and 3, in

order to increase the length of time which it
will take for a body of water to pass through
the pipe and at the same time to insure con-
tact with the fire at all times. In firing the
burning fuel is sometimes elevated in spots
by a bed of ashes, and if the pipe were per-
fectly horizontal it might become covered
with ashes and prevent the heating of the wa-
ter. By making the pipe in a serpentine or
waved line contact with some portion of the
fuel is at all times insured.
of the pipe are conncted by short pipe-sec-

The lower bends
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tions 6 tovalved outlet-pipes 7,through which |

any sediment or scale may be dlscharn'ed the
short pipes passing through suitable thimbles
S in the water-space between the wall of the
fire-box and the boiler-shell and serving not
only as blow-off pipes, but acting to support
the heating-pipe in proper pomtwn .

The end of the feed-pipe 3isin communica-

tion with the central chamber 10 of a check-

valve, the construetion of which is more
clearly shown in Fig. 4. One end of the

check-valve eommumeates through a pipe 11

re-Dox or

with the water-space around the

| with any other suitable portion of the boiler,
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the lower end of the pipe forming a valve-
seat 12, against which the upper end of the
check-valve 13 may be seated. The lower
end of the valve-chamber 10 communicates
with a pipe 14, leading from a source of sup-
ply, the water being forced through said pipe
by an injector, feed-pump, or equivalent de-
vice. In the upper end of the pipe 14 is
formed a valve-seat for the lower end of the
check-valve 12, and the shank of the latter is

guided within the upper end of the pipe, as

ShOWIl
In operation a constant circulation of wa-

ter is maintained through the pipe 11, the
valve-chamber 10, the pipe 3, the heater- plpe"

1, and the dlscha,rfre -pipe 4, the latter being
prowded with suitable perforatmns thr oun'h

- which the water may escape into the boiler.
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When the boiler is to be supplied with water,

the latter is forced through the pipe 14 by an.

injector or other device, raising the valve 13
from its lower seat and closing it against the
seat 12 in the lower end of the pipe 11. In
order toinsure the proper closing of the valve
against the seat 12,
10 1s made much less than that of the pipe
14, leading from the injector. The water en-
ters the chamber 10 and flows through the
pipe 3 and the heater-pipe 1, being finally
discharged through the pe:foxatmm in the

pipe 4.

In order to famhtate the cleaning of the

~ discharge-pipe by means of a ﬂue-smapel or

35

-~ nected to the end of the pipe 4 by a thimble
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the 1ike, I connect the pipe to the front flue-
sheet by a coupling of the character more
clearly shown in Fig. 5. This coupling com-
prises a threaded sleeve 17, adapted to a
threaded opening in the flue-sheet and con-

18 or in any other suitable manner.
outer portion of the sleeve 17 is provided with
internal screw-threads 18 for the reception of
a closing-plug 20, having a square or polyg-
onal head, to which a suitable wrench may
be apphed when 1t is desired to rram ACCESS
to the interior of the tube.

Whilethedevice hereindeseribed,and illus-
tratedin theaccompanyingdrawings,presents
the invention in its preferred form, it is ob-
vious that many changes in the form, pro-
portions, size, and minor details of construec-
tion may be made without departing from the

~ spirit or sacrificing any of the &dmntaweb of
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my invention.

Having thus deseribed my Invention, what
I claim i1s—

1. The combination in a feed-water heater,
of a boiler, a fire-box, a flattened pipe adapt-
ed to be placed in the fire-box of the boiler,
a double check-valve, a chamber containing

the same, a water-supply pipe in communica-
tion with said chamber, a circulating-pipe ex-
tending between the water-space of the boiler
and said chamber, said circulating-pipe being
of a diameter less than the water-supply pipe,
a pipe extending between said chamber and
the heater-pipe, and a digcharge-pipe extend-

the diameter of the pipe |

l

701,518

ing from the heater-pipe toa point within the
boiler.

2. The combination in a feed-water heater,
of a boller, a fire-box, a single heater-pipe ex-
tending in a substantially horizontal plane
within the fire-box and bent into a serpentine
or waved line, means for supporting said pipe
at a point lmmedlately above the frlate and
supply and discharge pipes eommunicating
respectively with the opposite ends of said
pipe.

3. The combination in a feed-water heater,
of a boiler, a fire-box, a heater-pipe arranged
within the fire-box, thimbles extending be-
tween the wall of the fire-box and the shell
of the boiler, blow-off pipes connected to said
heater-pipe and extending through the said
thimbles, said blow-off pipes acting to sup-
port the sald heater-pipe, and water supply
and discharge pipes communicating mth sald
heater-pipe.

4. The combination in a feed-water heater,
of a boiler, a fire-box, a heater-pipe bent into
a serpentine or waved line and located within

the fire-box, a series of supporting and blow-

off pipes connected to the lower bends of the
pipe and extending out through the shell of
the boiler, and water supply and discharge
pipes communicating with said heater-pipe.

5. The eombmatwn in a feed-water heater,
of a boiler, a fire-box, a heater-pipe bent into
a serpentme or waved line and located Wlthm
the fire-box, supporting and blow-off pipes
connected to the lower bends of the heater-
pipe¢, thimbles extending between the wall of
the fire-box and the shell of the boiler and
forming passages for said supporting and
blow-off pipes, a double check-valve, a valve-
chamber, containing the same, a water-sup-
ply pipe communicating with the valve-cham-
ber and having a valve-seat at the lower end
of the chamber a circulating-pipeconnecting
the boiler and the check-valve chamber and
of a diameter less than that of the water-sup-
ply pipe, a pipe extending between the valve-
chamber and one end of the heater- -pipe, and
an oppositely -disposed discharge-pipe ex-
tending between the opposite ‘end of the
heater-pipe and the interior of the boiler.

6. In a feed-water heater, a boiler, a fire-
box, a heating-pipe located within the fire-
box, a water-supply pipe therefor, a water-
discharge pipe extending from the opposite

end of the heater-pipe through the front flue-

sheet of the boiler and perforated to permit
of the discharge of water, a threaded sleeve
to which the end of the pipe is secured, and
a threaded closing-plug carried by said sleeve
to close the end of the pipe, bubstantmlly as
speclfied.

In testimony that I claim the foregoing as
my own I have hereto affixed my swnatme in
the presence of two witnesses.

FRANK W. SHUPERT.

Witnesses:

E. J. HOLLAND,
B. C. SECORD.
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