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Spe01ﬁee.t1en ef Lettere Pe.tent |
Anpheetmn ﬁled December 17, 1906, Serial No. 348 1040 -

Petented Oe'b 29, 1907

To all whom it mey coMeern: . :
Be it known that I, StoNEY A. REEVE, 2 citizen of |
the United States, residing at Worcester, in the county

“of Worcester and State of Massachusetts, have invented
certain neéw and useful Improvements in Locomotive-
Type Boilers, of which the following is a specification.

This invention principally relates to feed-heating
and superheating béilers of the locomotive type, of
which an example is shown in my prior patents Nos.
799.265 and 803,788, describing a construction in which
the combustion gases pass from the fire-box, successively
over ani evaporating - surface, a superheating - surfage
and a feed-heating surface on their way to the stack.
Ag there descfibed the gases were compelled to pass
three times the length of the boiler. making it difficult

to avold restricting the draft, and also entailing certain-

complications of construction and operation which I
now aim to do away with.. |
The main objects of the present, invention are to de-

crease the length of travel of the gases and the restric- !

tion of the draft, to render the heating-surfaces more
readily accessible for cleaning and repairs, to simplity
the structure of the main shell, to increase and concen-
trate the eupelheetmg -surface, and to eﬂe-:t other use-
ful results as will more fully appear.

Of the accompanying drawings, Ifigure 1 represents a
1enfr1tudmf11 section of a locomotive boiler constructed
according to mv invention. Iigs. 2, 3, and 4 repre-
sent transverse seetions thereof on the eeueependmgly—
numbered lines of Fig. 1.

The same reforence {hametem mdwate the same

parts in all the views.

In the drawings, 10 indicates the main barrel or body
of the boiler embodying an outer pressure-retaining
shell with a furnace or fire-box 11 at the rear end and a
cas-chamber 12 at the forward end which takes the
place of the usual smoke-hox as regards its location. A
single transverse tube-sheet 13 separates the interior of
the chamber 12 and the pressure-retaining shell 10 and
forms a forward terminus for the ends-of all the fire-
tubes. These tubes are composed of a set of vaporizing-
tubes 14 having their rear terminus in the iront tube-
sheet.of the furnace 11 and a set of preheating or feed-
heating tubes 15 which looked at endwise, form a sub-
stantially U-shaped group embracing the vaporizing
tubes as shown in Tig. 2.
their terminus in a tube-sheet 16 which is located for-
ward of the rear termination. of the vaporizing-tubes
14 and forms the front wall of a rear gas-chamber
17 having a stack or gas-discharge outlet 18. The wall

of the vaporizing-chamber where it traverses this rear

gas-chamber is of reduced diameter and is embraced
or surrounded by said gas-chamber. Its sides at this

The preheating-tubes have |

¥ o

[ to give additional space for the location ef preheatmg-

85

tubes and I provide cast buttresses’ 20 of eegmentaL'_ |

form, to truss or brace these flai portions within the
The reduced inner shell just

rear eﬂe-chember 17.
mentioned is continued within the pressur e—epece for-
ward of the tube-sheet 16, as a partition 21 which di-
vides the interior of the berrel into & vaporizing-com:

preheating-compartment 23 which contains the pre-

The upper part of this partiton is pierced

preheater by way of an inlet 26 overflows: into the

60

partment 22 containing the vaporizing-tubes 14, and a

. heating-tubes 15 and cmbraces sald veponzmg—eem- L
partment.,
at 24, 25 to give the two cempeltmente a cominon
steam-space, and feed-water which is supplied to the

65

vaporizing-compartment through the lowermost hole

or holes 25. 1t will be seen that this construetion

locates the preheater mainly at the sides of and below.
the vaporizer, but this only represents one of a number-
of ways.in which the two chambers may be rélated

without departing from the geneml au*eneement de-
seribed.

27 is a steam-dome on the main shell located just for-
ward of the smoke-stack 18 arid containing a throttle-
valve 28 at the entrance to a dry-pipe 29 which termi-

| nates in a manifold 30 in the upper part of the forward .

gas-chamber 12. In the lower part of said gas-chamber
are two parallel receiving manitolds 31 communicating

with the steam-chests 32 of the engine by the peeeﬂtgee_

33 and these lower manifolds are connected with the up-
per manifold 30 by two groups of flat euperheetmg-emle
34 whose main convolutions are located above the level
of the superheating-tubes 15 s0 as not to interfere with
frec access to the forward ends of said tubes through the
front end of the gas-chamber 12 which has a
end-cover 35 like an ordinary locomotive smoke-box,
to open up its interior. The superheating-coils are at-
tached to the manifolds by removable couplings and
the arrangement may be such that any individual coil
may be replaced ‘without disturbing the others, or the
whole superheater may be removed 10nn'1tud1na11y by

“uncoupling the manifolds.

The gases emerge from the forward ends of the vepe-

rizing-tubes 14 into a gas-box 36 within the gas-chamber.

12 and out among the superheater-coils through an
opening 37 at the rear end of said gas-box. The gases
pass forwardly among the upper convolutions oi the
superheater over two horizontal baffles 38 (I1g. 2), and
thence return and enter the forward ends of the pre-

heating-tubes 15 through which they pass into the rear
gag-chamber 17 and out of the stack 18, The gases are
impeclled by means of exhaust steam from the engine

which is carried from the exhaust passages 39 through
a rearwardly-extending horizontal pipe 40 to a pair of

point are flattened as indicated.at 19 in TFig. 3 in order | blast-nozzles 41 1eceted on opposite sides of the vapo-

a removable
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o

rizing - chamber in| the rear gas-chamber 17. :"This'
exhaust-pipe” where it traverses the preheating-com- |
‘partment serves to impart some heat to the colder water
in the lower part of said comp&rtment and where the
preheater section of said pipe 301115 the. farw&rd gag- |
~chamber section is a suitable expansmn ]omt 42, The:l embracing and having a common steam-space with sald 60
gas-box 36 is provided with 'a removable cover 43 5t its T
forward end to gwe access to the interior thereof and’ to
the interior ends ‘of the vaporizing-tubes 14." .

The locomotive boiler above-described. embodies the :
admntage_s of the boiler shown in my prior patents but

is not subject to the same restriction of draft since the

*furnace gases according to my present arrangement

15

20

290

30

35

40

traverse the length of the boiler-only twice instead of

three times. This also simplifies the interior construc-
tion of the pressure-retaining shell and gives increased
steam -space. - The superheating - surface is" concen-
trated at the forwa,zd end of the bOﬂel‘ and may be in-
creased in extent without restuctmg the drait besides

Whlf,h the supelheatmg elements are more- readlly re- |-

placeable. It is to be spacially noted that all of the

“heating-surfaces may be reached and cleaned through

the forward end of the boiler.
tage is secured in locatirg the smoke- stack at the rear

end of the boiler where the smoke and steam will a,’fford |

less of an obstruction to the vision of the engineer..

It will be noted that the lower part’ of the heavy outer
boiler-shell is extended across the rear gas-_cl}_&mber 17

to the front wall or water-leg of the fire-box 11 to form

a stay 44 which also acts as the lower wall of said gas-

chamber. This heavy stay is employed partly be-
cause of the narrowing of the pressure-chamber af the
point embraced by the gas-chamber 17. - To merely
form the gas-chamber wall a heavy sheet is not required,
but for bracing purposes a stout stay 1s desirable. I

may therefore separate the wall and stay functions &11(1 |

assign them to (11Herent membem

I claim:—

1. A locomotive-type hmlm comprising a furnaee, a vap- .
orizing-chamber, a pr ehedtmm{:hamhm embracing said vap ,

orizing-chamber and having a common steam-space’ there-
witly, fire-tubes traversing said wapmlmw and preheating

~chambers and forming respectively an outward and a re-

49

o0

turn gas-coutse, a4 means for discharging the gases, a gas-
chamber at the forward end of the boiler connecting the

vaporizing and preheating tubes, and a steam- supemeator.

lmated in said forward gas-chamber.

2. A locomotive-type Doiler comprising a tubular pres-
sure-retaining shell, a vaporizing-chamber therein, a4 pre-
heating-chamber therein embracing and having 2 common
steam-space with said vaporizing-chamber, fire-tubes trav-
ersing the said chambers and forming outward and refurn
passages for the g

| .'the engine exhaust.

An incidental advan- -

ases, .4 gas-chamber at the forward end |

869,305

';'of the bmler connecting the vapurmmg and Pfﬂhﬁﬁﬁlﬂn

tubes, and a steam-superheater located in said gas-chamber, 55

out of line with the fire-tubes so as to permit access to the

ends of S‘le tubes,

2. A lﬂwmntwe t}?}JE boiler- comprismg a tubular shell g
npﬂrlzmw-chamber therein, a prelieating-chamber therein

vaporizing-chamber, and located mainly in the lower part

of the tubular shell, a gas-chamber in line with the shell o
'located forward of said vaporizing and. preheating cham-
‘| bers, and a steam-superheater situated in said gas-chamber
“and composed of a series of superheating-sections located 65

mainly in the upper part of the gas-chambe:. out of 11116
with the fire-tubes. 3

4, A locomotive comprismg a furnace a Water vapmizer
lieated thereby, a-chamber for the furnace gases embracing
s0id - vaporizer and comprising portioms on opposite sides 70
thereof, an engme, and two blast devices located in the re-
spective pmtmns of said chamber and supphed by the en-
giue exhaust, for impelling the furnace gases

0. A locomotive having a furnace at the Tear end, a ior
wardly - Glt&]ldlﬂ”‘ vaporizer heated by- said, furnace, 2 79
chamber for the furnace gases embracing said vaporizer
ndjacent the furnace and having a discharge outlet, an en-

gine, and a plurality- of . blast-devices located in said: gas-

chamber on opposite sides of the vaporizer and supplied. by

80

¢

a water-vaporizing chamber embraced by and |

6. A locomotive-type boiler comprising a wqter -preheat-
ing L}hambel,

pr ojecting beyond the end ‘of said preheating-chamber and

having a flattened wall on its projecting portion, and a =
segmental buttress- stay for remfnrcmg the ﬂ‘ltt&ﬂ&d por,. R85
tion of said Wall -

7. A lﬂcnmﬂtlve type boiler camprlsmg 2 gas- chamber, |
vapmizmg and preheating fire-tubes leading respectively

into and out of said chamber, an inner gas-box including

the ends of the vaporizing-tubes and having an opening 90
into the outet portion of-said gas- -chamber, and a series of
superheating’ elements lﬂcated Wlthln said 0ute1 portion.

oi the gas- -chamber. “ ' |

8..A locomotive comprising a boiler-structure hm 11:1'? an
engine at the forward end, a gas- ‘discharge outlet at the - 05
realr end, and an iﬂtermediate water-preheater, a gas-cham-
ber at the forward end of said boiler-structure, an exhaust-
pipe leading from the engine through said forward gas-
chamber and the preheater to the rear gas-chamber, and
an expansion-joint cannﬂctmﬂ the sections :of said pipe 100
whiclhi occupy the forward gas-chamber and the preheater,
respectively. ' | | |

9. A locomotive- ‘rvpe thlEl having a fumace vaporlzmg
and . 1]181]&&13111” chambers both subject to the boiler pres-

.sure, a gas-chamber between the preheating- .chamber and . 105 .

the furnace, and a stay crossing the zone of said gas-
chamber and connecting the wall of the preheating-cham- |
her with the furnace wall. -

In ‘ref-‘-:hnluny whereof 1 h‘lve hereuntﬂ set my hand in

the presence of {wo subscribing wﬂnessea the sixth dﬂ,y of 110

Docember, 190606,

. SIDNEY A, REEVE.
Wiitnoesses : : .
I, M., IM1ERsoN,
G. BLAr:,
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