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1o all whom it may concern.:

Be it known that I, Fraxk A. Haverrrox,
a subject of the King of Great Britain, re-
siding at Flushing, borough of Queens, city
and State of New York, have invented cer-
tain new and useful Improvements in Steain-
Generators, Superheaters, and Feed-Water
Ieate  of which the following is a specifi-
cation,

My invention relates to an improvement in
steain generators of the fire tube type.

"The principal objects of the invention are
to increase the steam generating capacity of
the boiler; to utilize the highest possible per
cent. of heat from the gases of combustion
and to furnish dry or highly superheated
steam to the engine. ' ‘

These and other objects of the invention
are effected by means such as illustrated in
the accompanying drawings, in which:

Figure 1 is a longitudinal section of a
steam generator of the fire tube type em-
body..gmy improvements. Fig. 2 isa longi-
tudinal section of a portion of a steaui gener-
ator of the fire tube type showing the feed
water heater, the steam heater, and the steam
in a manner to be
readily separable from each other.

Referving now to Ifig. 1; in the shell 1, of
a fire tube boiler, is a fire box 2, the steam
dome 3, the five tubes 4, and the smoke box 5.
A front tube sheet 6 and intermediate tube
sheets 7 and 8 divide the shell into three
separate chambers, to wit, & generator 22, a
steany heater 9, and a feed water heater 10.
The fire tubes pass through the several cham-
bers and ave expanded in the tube sheets.
Diaphragms 11--11 in the feed water cham-
ber 10, serve as baille pla es to direct the cir-
culation of water around the tubes 4, which
Iatter also pass-through the bafile plates. A
feed water pipe 14 delivers water to the pre-
liminary swater heater 10, and a pipe 15 de-
ivers the water from the water heater 10 {o
the steam genevator.  Ainain steam pipe 16
connects the steam dome to the steam heater,
and a main steam pipe 17, controfled by the
throttle valve 13, conneets the snpeyheater §
to the cylinders. Tu the bottom of the pre-
frminary water heating chamber 10 is a blow-
oft cock 20, and in the delivery pipe 15, is o
check valve 21, the latter preventing any
back flow from the generafor. 22 to the pre-
Liniindey water heater 10, In the shell of
the stenm hieater is a hole 23 for the safety
valve. ‘

- downward by a first ballle plate 11,

In the modification shown in Fie. 2, the

=}
generator chamber, the steam heating cham-

ber, the preliminary water heating chamber,
and the smoke box, are again designated by
22,9, 10 and 5, vespectively. 24 are the five
tubes in the generator terminating in a tube
sheet 25, 26 are the fire tubes in the steam

beating chamber secured to the tube sheets .

27 anit 28, and in line with tubes 25. 29 are
the fire tubes in the preliminary ater
heater, secured to the tube sheets 80 and 31,

and in_ line with the tubes 23 and 96.
Flanged connections 32 hold together the

generator, steam heater, and preliminary
water heater, and permit the same to be
readily separated. ’

Fig. 1 shows my invention in its simplest

form. Steam is generated in the chamber
22 and is delivered by the pipe 16 to the

steam heating chamber 9, 9, with which the
constant communication.

generator 18 In
The steams on centering the chamber 9 is di-
vecled dowir between the fire tubes 4 by the
baflle plate 12, thus receiving a preliminary
heating by contdct with the highly heated
fire tubes. The steam then passes under the
bafle plate 12, upward again between . the
fire tubes, through the throttle valve 18, and
the steaan pipe 17 to the cylinders. It will
be observed that in its passage throngh the
chamber 9, the steamn is first passed over the
tubes of a lower and then of a higher tem-
perature, for the reasen that the temperabure
of the fire tubes is higher toward the fire box
and lewer toward the smoke box. The

15

safety valve is locuted at some convenlent

point 23 near the outlet from the steam

heater g0 as fo canse a cirenlation of steany

from the generator between the tubes in tae
stenn heater when the throttle valve is closed
and the steanm pressure vises to the blowing
off point, which usually occurs with a hot
fire, immediately after closing the throttle
valve thus contributing to the protection of
the tubes in the steam heater from the high
temperature of the five in the tubes.

The feed water enters the preliminary
heater 10, through the fuad pipe 14, prefer-
ably at the top as shown, and is divected
: Passing
under this plate 11, the water is divected up-
ward by a second baille plate 11, to the top of
the same, again downward by reason of a
thivd baflle plate 11, under the latter, and
finally upward to the outlet 19, 1n this pas-

sage {hrough the chambers 10 the water has
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. outlet 18

suceessively engaged five tubes of inereasing
degrees of mmu {ue and has In conse-
quedcee attained a high temperature when it

reaches thesutiet { ) The feed water enter-
ing the heater and beeoming heated, will, in
passing downward Detween the five tubes,

]‘pu‘(,‘pltd\c a 1'71‘0(’ DI OI)OIUOH of the lime or ¢
i Ile{ltel as the sim 1eSt form of the inven-
’

other Impurities n&lml'x’ held 1n solution to a
greater o1 lesg extent 1 most feed waters.
Hns precipitaie will be deposited at the bot-
«om of the lieater and ma v be blown mlt by

e blow-olf coclr 6. The 1< versal of dow n-

ward to upward tlow of the feed water in
pus sing under the first bm]h plate 11 will
also cause a dcgn sit of mud or sediment at

the bottom of the heater which will also be
blown out when the cock 20 operates. In
this manner a lavge proportien of the scale
maling substances in the water are prc\'enii—
generator.

The feed water is forced from the heater
by the pressure set up therein by the fovce of

mL, injector or feed pump throngh the feed !
I &

pipe 14, and it Hows *hx(nwh the feed water
dulivery pipe 15 into the generator at the
which is divected preferably away
from the tube sheet 8, as shown.. The deliv-
ery pipe is provided with the check valve 21
to prevent any back flow into the heater.

The delivery pipe is extended downward
from the top of the shell into the heater at
19 thereby “ Lrlppm.ﬂ 7 any steam or air
above the level of the bottom of the pipe.
This steam or 2 11 acts as a cushion when the
injector or pump is in operation. Any
steam Ponouteu in the feed water heater
will ﬁow into the generator through the de-
livery pipe 15 whenever the m*é&sn re in the
heater rises above that of the generator, and
such connection therefore acts as an auto-
matic safety relief from excessive pressure
in the heater. . A

It will be observed that the fire tubes ex-
tend continuecusly from the fire box 2 to the
smoke box 8. The Lot gases in the tubes
gradually give up fhieir heat during their

how anuly emerging into the sioke box at

a ereatly vedunced tewmperature. Tt is well
known that the thermal efficie ency of auy
boiler is dq,ondom on the (Juanhty of heat
absorbed from the products of conmm‘non.
Any means therefore which provides for the
absorption of additional heat from the
products of combustion, by the feed water,

by the generation of steam, or by the super-

he‘umo ﬂvweof will incrmse the economy
of the apparatus With {his 12 mind,
have combined in wy invention a feed Wa’cw
heater, a superheator, and a generator, in
sequmuo or tandem with each other, "the
feed water heater me;r located at the cold-
st on(I nf the five ames, the superheater
wext, and the generator next m SUCCEssion.
i mthe ‘more, I have arrenged for the ,,01(1
feed water 40 enter the water heater at its

coldest end adjacent the smoke box, thereby
reducing the temperature of the
emerging into the smoke box to the lowest
possﬂﬂ temperature.

In Fig. 1,1 hm ¢ shown the ﬁre tubes con-
tinuous from the fire box throughout the
generator, superheater, and feed ‘water

{ lo.ﬂ

In Tig. 2, I show the superheater and
feed water heater separable from each
other, and from the generator, for conven-
ience in construction and facﬂlty in making
repairs. o

In the structure of Fig. 2; 25, 27, 28, 30
:nd 31 are separate tube sheets- into which

¢ lubes 24 of the generator, 26 of the su-
per hmter, and 29 of
am expanded steamtight; the tubes in edch
chamber being mdependent of .each other,
and regi terlno with one another -at the
points of separatmn so that the gases of
combustion may pass continuously irom the
fire box to the smoke box withouit interrup- -
tion or obstruction, -

T am aware that fire tube superheaters
combined with fire tube boilers are already
kunown in the art, and I am also aware that
feed water heaters obtaining their heat from
the flue gases are not new, but I am not

aware that a superheater or a.feed water
IIL&LGI' of the type hereinbefore described has
ever been used, or that a superheater-and a
feed water heater have been combined in a-
fire tube boiler as hereinbefore set forth. .-

What I claim is:

1. In a fire tube boiler, the steam gener-
ator, a feed water, preheater, a steam super-
heater, connections from the feed water pre--
heater to the steam generator and from the
latter to the steam superheater, and fire tubes
it the generator, superheater and feed water
heater J.OI‘IHIDO' passages substantially con-
tinuwous throuwh all three of the same for
the products of combustion.

9. In g fire tube boiler, a steam generator,
a feed water preheater, and a steam super-
hmter, each of these parts separable from
the other and hdving means whereby each
may be attached!to the adjacent part, tube
heads and fire tubes for each of the parts,
the tubes being so positioned in each part
as to register with the tubes of the next
part to form continuous passages through
the several parts when the same are assem-
bled, connections from the feed water pre-
heater to the steam generator, and from thc
Lmu to the steam superheater

. In a fire tube boiler, the steam gener-
u{o a feed water preheater, and a steam
suoer eater intermediate the generator and
the water preheater, an inlet to the.water:

.brahaater remote from the generator, a wa-

ter connection to the generator from.a point..

of the water pienm’rer mtermedlate the in-

gases’
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let thereof and the generator, a steam cop- i

bection from th generator to
superheater remote therefrom
outlet to the eylinders from
stuperheater intermediate
and generator,

4 In a fire tube boiler, transverse (ja-
phragins dividing the boiler into three chap-
bers arranged i) tandem longitudinully of
the hoiler, one of said chambors being a
stean generator, anothey o steam  supey-
heater, and a thivg & water preheater, and
live tubes in each of said chambers formin
Passages  continyoyg through
chambers for (]e products of combnstion,
o Ina fire tilye
Phragips dividing the boiler into three
chanmbery arvanged in tanden, Iongit‘ndivimll‘y
of the boiler, one of said chambers being o
steany generator, anothep WA steam super-
heater, and a thirg & water preheater, firo
tubes in cach of said chambers forming pas-
Sges continuony through the three chambers
for the products of combustion, and means
i the steam superheater and iy the water
preheater for providing u cireuitoys path
for the Hnids passing therethrough.

a point of the
amd a steam
a-point of the
the inlet thereot

o
o

(2

8

6. In a fre fube boiler,

a steain generator,
a feed watey preheater, o

steam superheater,

Chire tubes in the generator, superheater ang

SO lhx'ough all

the . three "

the feed watey preheater
boiler, ransverse dig. |

!

pPreheater fornj Ng passages sy bstantially con-
1 of the same for the prod-
tews of combist ion, pipe‘depeuding at one
end into the pper part of the water pre-
heater ang opening at its otfep end in the
steam space of the generator, and a conpec.
tton from the generator {, the superheater.

. In a fire tuhe boiler, a steam generator,
a feed water preheater, and a steam super-

i heater, the mtermediate of said clements he.-
j 3

ing the steamn superheater, connectiong from
to the steam gen-
erator, and from the latter to the steam
supetheater, and fpo tubes in the generator,
the superheater ang the feed water pre-
heater forming Passages substantially con-
tinuous throngh~all three of the same for
the products of combustion, .

Signed by me at Ney York, N. Y. this 8¢l
day of March 1909, o

: FRANK A. 1A UGITTON.
Witnesses :

W. H. Hu, GERTY,
. J. Erwin,
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