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Dhiminary water

5 the steam generator.
connecis ]w steamn dome to the steam heater.
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Lo all whom it may concern.

Be 1t known that I, Fraxk A, Havemrrox, |

a subject of the Kmm of Great Britain, re-
sicing at Flushing, bor ough of Queéns, city
and State of New Yor 'k, have iny ented cer-

tain new and useful Im 131 ovements in Steam- |

(renerators,
[{eate
cation., ~

M v invention relates to an improvement in
steam generators of the fire tube type.

The mmmpal objects of the invention are
to 1ncrease the steam generating capacity of
the boiler; to utilize the hwhe-:t possible per
cent. of heat from the gases of combustion
and to furnish dry or hlnhhr superheated
steaunn to the engine. |

These and other

are effected by means such as ilustrated in
th accompanying drawings, in which

Figure 1 is a Ionmfndlnal section of a

Superheaters, and Feed-Water
\;}t whieh the fnllmﬂno 15 a specifi-

steam generator of the fire tube lype em-

body..g my improvements. Fig. 2 isa longi-
tudinal’ sectmn of a portion of a steat Gener-
dt(}f of the fire tube type showing the feed
vater heater, the steam heater, and the steam
ﬂeﬂemtm assembled  in a manner to be
1ea(‘hly separable from each other.
teferring now to Iig. 1;
a fire tube’ bm]er is a five hox 2 , the steam
dlome 3, the fire tubes 4, and the smoke box 5.
A fr ont tube shect 6 and intermediate tube
sheets 7T and 8 divide the shell into three
ceparate chambers, to wit, & generator 22, a
steaty heater 9, and a feed water heater 10.
The fire tubes 135; ss through the several cham-
bers and ave expmdod in the tube sheets.
an wagms 11--11 1in the “l.}-{zd water cham-
ber 10, serve as baille pla es to divect the cir-
culation of water around the tubes 4, which
latter also pass through the baflle nlates. A
feed water plpe 14 delivers water to the pre-

livers the waier from the water heater 10 Lo
Aldnain steam pipe 16

and a niin steam pipe 17, controlled by ihe
throttle valve L%. connects the miwl eater
to the cviinders.  In the botlom of the pre-
Irmimary w: tor nmhnﬂ chamber 16 1s a blow-
off cock 20, and in the del; very pipe 15,18 a
checle valve 21, the Jalter prevenling any
back flow from the generator. 22 to the pre-
]mun‘wv waler heater 10. 'In the shell of
the steam et {[u 1s o hole 23 For the safety

Va :‘i Vo,

objects of the invention.

11 tht, shell 1, of |

heater 10, and a pipe 15 de-

- Specification of Letters Patent.
Application filed Mareh 18, 19083,
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In the modifieation shown in Fio.
generator chamber, the steam he ‘ltlllﬂ cham—
bor, the preliminary water he ating chmnbur
aml the smoke box, are A oaIn (l(fa]nmtul by f
22, 9, 10 and 3, vespectiv olv 2t are the ﬁw

, the

1)

illl)tﬁ JI] the U("ll( Fator ter ﬂlllh,ltlﬂ” 1N 4 tube |

sheet 2 % are the fire tubes in thp steam

heatm_g chamber secured to the tube sheets .

2T ana 28, and in Iime with tubes 23. 29 are
the five tubes in the preliminary water
heat Cr, secure el to the tube sheets 30 and 31,

and in line with the tubes 25 and 26,
Iﬂ‘lmlged connections 52 hold together the
generator, steam heater, and pr eh]mnaly

water heater, and pes it the same to Dhe
readily separated.

Kig. 1 shows my inv ention in its simplest
form, Steam 18 senerated in the chamber
29 and is delivered by the pipe 16 to the

generator 1is I constant cotnunication.
The steumn on entering the chamber 9 1s di-
rected dowir between { {hie {ire tubes 4 by the
batlle plate 12, thus receiving a preliminary
heating by contdct with ihe highly heated
fire tubes.” The steam then pcv«wa under the
1)*1:!1(, pl.:ito 12, upward again between . the
fire tubes, thmmh the throttle valve 13, and
the steaan pipe e 17 to the cylmders. It will

he 0:)@@1\(,(1 that 1 1ts passage throngh the

chamber 9; the stean is first passed over the
tmbe5 of a lower and then of a higher tem-
perature, tor the reasen that the tunpm abure
ot the h* > tubes 1s higher toward the fire box
and  lower toward iiw smoke box. The

safely wlh{., s locuted at some convenieni
sutlet from the steam
fo canse a cireulation of stesm

point 23 near the
heater 80 as
from the generator between the tubes in toe
stenin heafer when the { hrottle valve 1s closed
ml the steam pressure vises Lo the blowing
fI point, which usually occurs with a hot
hw nunwdmtehr after closing the throttle
valve thus contributing to the protection of
ie tubes in the steam heater from the hi oh

teraperature of the fire in {he tubes.

The feed water enters the preliminary
heater 10, through the £ pipe 14, prefer-
ably at (he toj} as shown, and is dnn{,te{

f'lfmi‘iwm't‘l Dy a Arst balile phu te 11, Passing
ander this plate 11, the water is divected up-
ward by a ‘";H{}"ld haille plate 11, to the top of
the same, agam downward by reason of a
third bafile plate 11, ander the Intter, and
finatly uprward {o the outlet 19.  1n {his pas-
Sa Qe ihm.,z“h the {'hfmiw

9, with whiclh the

10 tie water has
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by the generation of %tenm OF

DAS

'?;!-.}

successively engaced fire tubes of inereasing
GeUTees GE fem perature and Das 1l (_,ome
quence attained o hlul 1*’1’inpemmw when 1%
reachies theeoutiot 190 Fhe feed water enter-
ing the heater and be fmm;q hea iul.J wili, 1n
passing dowimvard between the five tubes,
precipitaie a lavge proportion of the lime or
other impurities usu alf*g held m solution to a
opeater or less extent 1 most feed waters.
This nrecinitaie will be deposited at the bot-
yin of the heater and mav be blown out by
- blow-off coclr 20, The 1{ versal of fi{)'wnf
v {o upvward How of the feed water in
ﬁ‘r%t ba;]h plate 11 will

€
the
pussing under the
1186 cause
¢ bottom of the heater wiich will also be
blown out when the cock 20 operates. in
this manner a large }'}if,zl'{;!l[i{‘}ft of the scale
making substances in the water are prevent-

ol from reaching the gencrator. |

The feed water 15 forced from the heater

by the pressure set m thierein by the fovce of
mb m,e ctor or feed punp thmus;;ﬂ the “feed

pipe 14, and 1t Aows throu ol the feed water
delivery pipe 15 1nto the generator at the

outlet 18 which is dirvected preferably away

from the tube sheet 8, as shown.. The deliv-
ery pipe is provided with the chwic valve 21
to prevent any bacle flow 1nto the heater.

The delivery pipe is extended downward
from the top of the shell into the heater at
19 thereby ‘tr,mmnﬁ 7 any steam or alr
above the level of the bottom of the pipe.
This steam or a1r acts as a cushion when the
injector or i u:np 1S in operation. ANy
steam genevated in the feed water he Jater
wiil ﬂGW into the generstor through the de-

livery pipe 15 whenever the méhsislb in the

heater rises above {hat of the ‘“8"1@*&{,0“ and
such connection therefore acts as an auto-
matic sately velief from excessive pressure
in the heater.

it will be {m%mwd that the fire tul}{,s oX-
tend contmvmﬂv frons the fire box 2 to Lhe
smoke box 5. The Lot gases In the tubes
eradually give up tLeir heat during their

Imw ﬂnml}f {?hmmmn into the smoke 1:0}; at

a preatly vedueed temperature, It is well
known Chat the *htmmu cificiency of auy
boller 1s (lq endent on the mmnhty of heat
]mzl”d from the produets of mm.}mhon
Any ineans therefore which iﬂ{)‘i.l([("”’:‘. for the
:zbsm'pdo;l of additional heat dfrom the
products of commbustion, by the feed water,
by the super-
reof, will increase the 6CONOMY
With this 1w mund, I

he*mnn {he
tﬁl tll(‘ J}}[}clldfut

have combined m my invention a feed “ﬁ"&‘cw |

heater, o au‘*mhm:m and a generator, In
sequence or tandem with each other, the
feed water ]w,‘s,i:m Dem 9 located at the co‘d-
est end of the five ums:*s,, the superheater
next, and the generator next :m SUCee3SI0N.
Turthe: 'more, T have ari
teed wra,wz

anged for the cold |
m@ enter the water heater at its | of the water prehmfer mtermedlate the 111-- 130

u?

—emmk

A L[{,Inﬁit of mud or sedunent at |

e - ra m ik

89

coldest end adjacent the smoke box, thereby
reducing the temperature ~of the

gases

emerging into the smoke box to the lawest-_

poss;lbl
in i

Luvpemture
Mg, 1, 1 haﬁ:@ shown the ﬁre tubes con-

tinuous from the fire box thmugh(}ut the
- gener
heaieh as the 51mplest form of the inven-

ator, superheater, and feed 'wafer
tion.

In Mg, 2, 1 show the 511perhea,ter and
feed water heater separable from each
other, and from the generator, for conven-
lence 1n construction emd facﬂlty in mal{mg

repairs.

In the %tluuture of Fig. 2; 25 27, .28, 30‘

80. .

and 31 are separate tube Sheefs into whleh

the tubes 24 of the generator, 26 of the su-

‘perheater, and 29 of the feed water heater,

e uqnmdul steamtight; the tubes in edch
chamber being. mdependent of -each other,

aml 1901,&91*11?10 with one another at the

poLnts of Separatwn so that the fasas ot
combustion may pass continuously
lion or obstruction.
I am aware that fire tube superheaters
(*Gmbmed with fire tube boilers are already
known in the art, and I am also aware that
feed water heaters obtaining their heat from
the flue gases are not new, put I am not

85

rom the
fire box to the smoke box without mterrup |

30 -

95

aware that a superheater or a.feed water

heater of the type hereinbefore described has

ever been used, or that a superhester-and a

feed water hmter have been combined In a

fire tube boiler as hereinbefore set forth. -
What I claim is:

100

1. In a fire tube boiler, the steam gener-- |

ator, a feed water, pl;eheater g, steam super-

heater, connections from the feed water pre-'

heater to the steam generator and from the

tu the generator, superheater and feed water
heater forming passages substantially con-
tinuous thz:oucfh all three of the same for
the products of combustion.

2. In a fre tube boiler, a steam ﬂenerator,

a feed water preheater, clﬂd a steam super-

heater, each of these pa,rts separable from

the umu 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 1n each part

1095
latter to the steam superheater,and fire tubes

110

115

as to register with the tubes of the mnext

part to form continuous passages through
the several parts when the same are assem-
bled, connections from the feed water pre-
heater to the steamn generator, and from thu
latter to the steam superheater |

3. In a fire tube boiler, the steam gener-
ator, a feed water pwheater and a steam
superneater intermediate the generator and

the water preheater, an inlet to the.water:
J:)ldmater remote from the generator, a wa-

ter connection to the generator from.a pomnt

120

125
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let thereof and the generator,
nection from the generator to
superheater remofe therefrom
ontlet to the cylinders from
stiperheator: Wtermediate {he
and generator, |
£ In a fire {uba boller,
pPhragins dividing the boil
hers arranged iy tandem
the hoiler, one of sald

& steam con-
a point of the
and “a steam
a pomt of the

er 1nto three el
longltudl_lmlly of
chambers De ne a

steany generator, another 5 steam  supey-
heater, and » third a watep preheater, and

e tubes in eael of said chambers forming
Passages  contingoys through the three
chambers for (L products of combist ion.
cou I a five gihe botler, (ransvepse d1a-
phragns dividing  the boiler into  (hree
chambers 4 rranged 1 tanden, 1()11;_.;'1't‘r;dirm.llly
of the hoiler, one of sald chambors heing g
stean) genecrator, anothep Wosteam  supor-
heater; and a thipd & water preheater, fipe
tabes In cach of said chamberg forming pas-
SHUZES Continuony through the three chambers
for the products of combustion, and means
i the steam superheater and in he water
preheater fop providing a circuitoys path
for the fuids passing therethrough,

— . [ S

Inlet thereot f

bl a fire (g boiler, a steam generator,

4 leed watep preheater, g steam Superheater,
hre tubes in the
Preheater formip 8 passages sy bstantially con-
SIS tirough all of {he same for the prod-

S ucts of combustion, u pi]}e*dq)ending at one

transverse dia-

a feed

Ling

end anto the Hbper part of the water
heater ang opening at its other end n
steanm space of the generator,
tron from the

. In

pre-
the
and a connec-
generator to t]he siperheater.
a {ire tube hoi lery a steam generator,
water preheater, ang

heater, the mtermedinte of said clements be.
the steam superheater, conneetjong from

the feed water breheater to the steam gen-

- erator, and

L — -—— - —

—
'

from (he latter to the steam

superheater, and Gy, tubes in the 2enerator,
the superheater and the feed water pre-

heater forming passages substantially eon-
Linuous throngh. all threo of the same for
the products of combustion, . .
Signed by me at New York, N. Y. this Sl
day of March 1909, . _
- FRANK A. 11A UGITTON.
Witnesses : -

W. H. Hy, GERTY,
K. J. Erwin,

- |

seherator, superheater and ;

4 steam super-
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