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- 7o all whom it may concer:

» Be it known that I, Asa W. La FRANCE a
citizen of the United States, residing at El-
mira, in the county of Chemung and State of
5 New York, have invented celtann new and
useful Improvements in Steam - Boilers, of
which the following is a specification.
- My invention relates to improvements m
vertical steam-boilers of the water-tube type,
10 adapted more particularly for the quick and

rapid generation of steam; and my object is .

to provide certain 1mprovements 1n the man-
ner of connecting the water-tube manifolds
or headers with the steam and water spaces

15 of the boiler whereby more perfect separa-

tion of the steam and water will be attamed

and, further, to provide such a boiler Wlth'.
an 1mproved form of superheater, through

which the steam is passed before 1t enters the
20 steam pipe or outlet.

I attain my object by means of the con-
struetion and arrangement of the boiler and
“its parts, as illustrated in the accompanymg*

- drawings, in which— -
25  Figure 1 representsa vertical section of my

improved boiler; Fig, 2, a top or plan view of

the same; Fig. 3 a transverse section on the
line33 in Flg 1, lookmg downward; and Fig.
- 4, a section on the line 4 4 in Flg 1 lookmg
30 upward .
Likelettersof refe1 ence desi crnate I1ke parts
in the several views,

A represents the outside shell of the boﬂer |

~ and B and D the ingside shells.of dlﬁerent
35 diameters, which are united by an annular
% crown-sheet d, these two innershells forming,
* with the outside shell, the water-leg C and the
broader steam and Water space E -
Within the combustion-chamber over the
40 fire-box of the boiler are arranged a number

of water-tube nests composed of manifolds or.

headers F and G, united by tubes H. In the

boiler 111ustrated there are two annular series- |
of these nests with a large compound nest

45 filling the central space, this latter nest be-

ing composed of the annular lower manifold
or header K, coupled to the leg of the boiler

- by the conneetmn L, and a mmﬂar manifold
‘M atthe top, having a diametrically-arranged

50 cross-channel united by connection N with

the steam-space It at the top of the boﬂer Q

is the header of a smaller nest coupled into

the header M, the bottom of this latter nest:

being formed by the header O, having a sep-

arate connection P with the leg of the boiler. 55
By these two connections I and P the cen-

tral nest is given an ample supply from the
‘water-leg, which is essential, as it receives the

strongest heat- in the cambustwn chamber.

| The outside row of nests are short and setin 60

close to the shell B of the boiler; their upper.
headers being connected dlI‘Gth} with the
water-space above the annular crown-sheet d
and their lower headers being in communi-

cation with the leg of the boiler through con: 6 5
nections I. Just above the outlets from the .

upper headers of this outer row of nests I |
place in the boiler an annular baffle-plate R,
the outer rim of which approaches the outer

shell A of the boiler, leaving an annular space 70
between. The mtermedlate annular series of |

nests, together with the central compound
nest, are coupled to the top of the boiler by
the connections J and N, as indicated, and

from the head of the boiler I drop a eylm- 75

drical baffle-plate or shell S to a point ap-
proaching the water-line of the boiler, this
shell forming an annular space at the top of

the boiler a.raund the 1nmner shell D, into .
‘which. the steam and water from the cen- 8o

tral nests are delivered and given a down:

ward direction before issuing 1nto the water-
“space K. By this arrangement the outer

series of nests may have their headers cou-

pled “directly tothe crown - sheet by open 85

nipples, and the water or heavily-saturated

steam, which would otherwise be thrown di-

rectly up into the Steam-space of the boiler

from these nests; is intercepted by the baffle-
plate R and given a.lateral flow toward the go

outer shell of the boiler, the steam separat-

‘ing from the water and rising into the steam-

space and the water being caught by the
strong downward current at this point and
returned to the leg of the boiler, as indicated g9s5
by the arrows. In the same way the wateror.

saturated steam 1ssuing from the longer-cen-
“tral nests passes first into the annular space
formed by the baffle- plate or shell S and is = -
given a downward flow in contact with the roo
inner shell D of the boiler, receiving a degree . =
of heat during this downward passage 1n con-
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tact with said shell, whereby the steam be- |
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Having thus deseribed my improvements

comes less heavily saturated. The water | and pointed out the features which I deem
which is carried over with the steam from | are particularly novel, what I claim as my
these central nests drops to the water-space | invention, and desire to secure by Letters
s of the boiler after passing from said shell 5| Patent, is— 70
and returns thence down the leg of the boiler 1. In an upright boiler comprising inner
for recireulation, and the steam passes from | and outer shells, forming annular water and
around the lower edge of the said shell Sand | steam spaces, and a system of circulating
rises into the steam-space E. A thorough | tubes or nests of tubes communicating with

10 separationof the steam from the water thrown | the steam and water spaces at top and bot- 75
out by the nests in the rapid circulation in- | tom, the combination therewith of a super-
cident to this type of boiler is thus accom- heater comprising a disk-shaped chamber per-
plished, and the steam in a dry state will rise | forated by smoke-flues set into the upper end
to the top of the boiler, while the water is | of the inner shell and having communication

15 rapidly returned to the leg of the boiler to | at one side with the steam-space of the boiler 8o
keep up the supply demanded by the rapid | and at the opposite side with the steam pipe
cireulation generated in the nests. To fur- | or outlet. | | -
ther dry and superheat this steam, I provide 2. In an upright boiler comprising inner
a hollow disk-shaped superheater U at the | and outer shells, forming annular water and

20 top of the inner shell D over the central nests, | steam spaces, and a system of circulating 3s
this superheater being provided with a num- | tubes, or nests of tubes communicating with
ber of flues V, by which smoke and gases pass | the steam and water spaces at top and bot-
to the stack of the boiler, imparting in this | tom, the combination therewith of a super-
passage heat to the inner spaces of the super- | heater comprisingadisk-shaped chamber per-

oz heater. At oneside of the boiler connections | forated by smoke-flues positioned at the top go-
T run~from the steam-space outside of the | of theinnershell, said chamber having a plua-
shell S to this superheater U, and diametrie- | rality of connections at one side with the
aliy opposite a like number of connections W | steam-space of the boiler, and at the opposite
pass out and downward into the steam-box X, | side a plurality of connections with a steam-

30 located,preferably,inthe boiler,asillustrated, | box positioned in the steam-space at the top 95
just below the head of the boiler in the steam- | of the boiler, and a steam pipe or outlet lead-
space E, the outlet or steam-pipe Y leading | ing away from said box.
therefrom to the cylinder connections. By 3. In an upright boiler comprising inner
this arrangement all the steam from the | and outer shells, forming annular water and

35 steam-space K must pass into the superheater | steam spaces, and a system of circulating 1oo.
at one side thereof and entirely across the | tubes, or nests of tubes communicating with
superheater to the outlets W, thereby com- | the steam-space at the top and the water-
ing in contact with all the heating-surface of | space at the bottom, the combination there-
the superheater during this transverse pas- | with of a eylindrieal baffle-plate, or shell de-

40 sage. Thence the steam in a thoroughly-su- | pending from the boiler-head around sald up- 1oj3
perheated state is carried into the steam-box | per connections, and a superheating-chamber

- X, which being located in the top of the | positioned at the top of the inner shell receiv-
steam-space is kept in a heated condition, so | ing steam from the steam-space outside sald
that there can be no condensation before the | baffle-plate and delivering it at the opposite

45 steam passes into the cylinder connections. | side to the steam pipe or outlet. 110

Heretofore one of the principal and most 4. Inan upright boiler comprising an inner
serious objections found in water-tube boil- | shell of twodiameters and anouter shell form-
ers of this type has been the failure to pro- | ingtherewith annular water and steam spaces
vide for the effective separation and super- | of different diameters with an annular crown-

so heating of the steam, so as to furnish a large | sheet between, the combination therewith of 115
supply of steam in a thoroughly dry condi- | an annular series of circulating tubes or nests
tion to the cylinders, as is essential, espe- | of tubesin the space of larger diameter below
cially in fire-engine practice, as without this | the normal water-level having direct commu-
separation and superheating the steam will | nication through said crown-sheet with the

55 be sluggish and injurious to the valve-seats | space above it and at the bottom having con- 120
and cylinders. - nection with the lower water space or leg of

Free egressof the smoke and gases from the | the boiler, and a shallow circulating-chamber
combustion-chamber of the boiler past the | immediately above the crown-sheet formed
superheater is provided by the annular space | by an annular baffle-plate fitted around the

6o which I allow between the outer periphery of | inner shell adjacent to the erown-sheet, said 125
the superheater and the shell D of the boiler | chamber being in direct communication with
and the numerous flues V, passing through | the leg of the boiler and with the steam-space
the body of the superheater. This super- | above by way of narrow annular passages ad-
heater may be either cast in one piece or | jacent the outer shell of the boiler.

65 formed of riveted plates and rolled tubes. | 5. In a nest-tube boiler, a compound nest 130
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comprising annular headers united by a plu-
rality of tubes, the top header having a dia-
‘metrical cross-channel connected with the up-

- perportion of the boiler, and the lower header

having connection with the lower portion, or

leg of the boiler, and a central system within
the first ha,vmn' its upper header connected
with said eross—channel and 1t lower headm

prowded with a separate connechon with the
leg of the boiler. -
Tn testimony whereof I have affixed my si g

nature in presence of two witnesses.
ASA W. LA FRANCE

Wltnesses
MARY L. BEOK

M. E. VLRBEOK -
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