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JOHN BAIRD, OF-NEW YORK, N. Y.

STEAM-BOILER.

SPECIFICATION forming part of Letters Patent No, 435,386, dated September 2, 1890.
Application filed April 30, 1890, Serial No, 350;004. (No model.)

To all whom it may concern:

Be it known that I, JOHN BAIRD, mechan-

ical enﬂ'lneel a 01t1ze11 of the United States,
remdmn‘ in the city, county, and State of New
York, have invented certain new and useful
Improvements in Steam-Boilers, of which the
following is a specification.

This mventlon while pa,rtlculally relating
to locomotive- boﬂels may beneficially be ap-
plied to stationary or marine boilers.

In United States Letters Patent No. 402,127,

oranted to me April 30, 1839, and No. 415,105,
oranted to me November 12 1889, as Well as

in a pending application, Serial No. 349,257,

filed April 24, 1890, 1 have shown, descmbed |

and claimed various parts of a boﬂer sunﬂa,r

in construction to the one herein shown in

many respects, and upon which my present
invention constitutes an improvement.

The necessarily limited heating-surface di-
rectly exposed to the action of “the fire is

oreat drawback to the efficiency of locomo-

tive-boilers. The surface exposed to the di-

rect action of the fire will generate about |
three times as much steam asthe same amount

of surface in fire-tubes. Consequently any
increase in such surface must be an advan-
tage. Another and a still greater drawback to
the efficient and economical operation of this
class of boilers is the limited area of n*late

bar surface.

My patents and application above men-
tioned attain these advantages to a high de-
oree by the use of a wide fire-box, 11:1(310511:10'
and surrounded with water-tubes, and by the
use of an upper and lower shell with which
these tubes are connected.

In the present Instance I am enabled to ob-
viate the objections above mentioned and to
a,ttam the a,dvantages desired, while adapt-

ing my boiler to the American standard 1oco-
motive of the present day, which requires &
fire-box comparatively narrow, as it lies be-
tween the driving-wheels.

To carry out the objects of my invention 1
provide a front connection in front of the

~ usual tube-sheet, this connection being sepa-

50

rated from the fire-box by a water-space,
which I call a ¢ bridge-wall.” This wall has
passages through 1t for the products of com-
bustlon and its watel-spa,ce 18 connected Wlth

ize some of these tubes as a

and thelr fire-brick moteetmn
‘sents a vertical central 10n01tud1na1 section

.the front Watel-space of the fire-box by hori-
-zontal tubes, as hereinafter described.

Toincrease the area of grate-surface, I util-
a grate to receive
another layer of fuel, these watei*—tubes thus
constituting the grate-bal‘s of fthe upper fur-
nace and the roof of the lower surface. 1

‘also heat the feed-water by conducting it

through the upper shell below the water-line
from the front to therear and there dlschmn-

ing it into the lower shell.

The subject-matter claimed consists of cer-

_taln constructions, combinations, and organ-
izations of instrumentalities her einafterspeci-

fied, the details of construction of which, un-
less otherwise specified, are well known.
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- The fire-box end of the boiler I call the

“front,” the opposite end the “back” or
44 rear. H -

The accompanying drawings represent so
much only of my improved boiler as is requi-
site for the 1llubtmt1on of the sub;]eet matter
claimed.

Figure 1 represents a S1de elevation; Fig. 2
a Vertical central longitudinal section on the

line 22 of Figs.3,4,and 5; Fig. 3, a front end

elevation; Fig. 4, a vertical transverse section
on the line 4 4 of Kigs. 1 and 2, looking for-
ward; and Fig. 5, a similarsection on theline
5ot thesame ﬁo'ures looking backward. The
above—mentloned ﬁnures show one grate only
and that the usual one. Fig. 6 1epreqents

horizontal section through some of the water-

tubes, which form the sn:les of the fire-box,
Fig. 7 repre-

on the line 7 7 of Fig. §, showmﬂ* a two-story
furnace, or double tier of orate- bms, and Fig.
8, a vertical tr a,nsverse Sectlon on the line 33
of Fig. 7.

The drawings show a fire-box A, provided
with grate-bars a, a lower shell B, having
fire- tubes D, (3011116(3121110‘ the front conneetwn
and smoke-box C. The front head D of the
fire-box 1s provided with fire-doors d. It is
connected near its bottom with asimilar back
head I by longitudinal tubes E, which are
connected by a seriesof parallel arched trans-
verse water-tubes ¢ lying close together be-
tween the two heads. 'The front end of the

lower shell is connected with the back head
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Jower shell.

by adouble wall-ring, constituting an annular
shell B’, which proj jects far enou 0*11 to prowde
a front connection A’

A bridge wall or partition I" con swtmrr of
parallel plates, 18 shown as arlanwed in the
upper partof thefrontconnection in the same
vertical plane.as the back head, with which,
in fact, it is connected, the opening o’ be-
tween thefurnaceand front connection being

in reality made in the back head. The front

and rear plates of the bridge- Wall are con-
nected by hollow stay-bolt tubes v/, through

which the produets of combustion pa,ss to the |

upper part of the front connecti™.
A series of longitudinal wacer-tubes H

connectthe bridge-'—head I’ with the front head

D, passing through sleeve stay-bolts in the
latter, to compensate the expansion and con-
traction of the tubes. Thesmall pipes & con-
nect the tubes I with the water-space of the
front head.

An upper shell K overlies the fire-box and

head by pipe or pipes d’ with the transverse
arched water-tubes. ¢ by small pipes or tubes
e’, and with the lower shell by vertical tubes
The water preferably normally stands
in the upper shell about one-third of its depth,
so as to cover all the above-mentioned con-
necling-pipes and compel the steam escaping
therefrom topass up through the water in the
upper shell. Deflectors, such as shown in my

patent, No. 425,970, of April 22, 1890, may be |
placed in these connectuw—plpes to prevent |
“a too violent up-rush of steam and water.

A horizontal plate or diaphragm [/in the
upper shell above the water-line aids in pre-
venting priming. A perforated steam-pipe

L conducts the steam from the upper shell

to the engine. -

A feed-water pipe. or pipes O, extending
longitudinally through the lower palt of the
upper shell and plOJeCtlllg through a verti-
cal transverse partition o at its rear end de-

livers the feed~water at that point and causes

it to descend through pipes &’ into the lower
shell at the back end thereof, where it flows
around the fire-tubes at the point where the

- products of combustion escape into the smoke-

box, and where their temperature is lowest,
the water passing forward through the back
head, bridge-wall, and connectmfr-tubes to
the flont head and upper shell.

The fire-box and tubes are to be Jacketed
or protected with asbestus, fire-brick, &ec., as
specified in my patents and apphcatmn abﬂve

referred to.

6o

The products of- combustwn it will be ob-
served, pass up among the lon trltudmal water-
tubes I in the upper pmtof the fir e-box, and
thence through the stay-bolt tubes ¢ in the

bridge-wall, mto the upper part of the front

connection A’, thus thoroughly heating these
parts and the Wa,ter around them.

The organization shown in Ifigs. 7 and 3 | 1S |

substantially similar to that above described,
with the following exception: An uppercharg-

Jt is connected with the front

.......

435,386

ing door or doors d? is provided in the front

head, and a corresponding opening a® is made
in the upper part of the bridge-wall, and an
additional set of grate-bars P is provided so
as to divide the furnace horizontally infto two
stories. These grate-bars are shown as formed

of water-tubes connected with the bridge-wall

and front head in the manner above deseribed.
The upper fire-box A®is shown as being shal-
lower than the other, so as to apply the heat

more directly to the upper longitudinal water-

tubes. The grate-tubes P, it will be seen, not
only sustain “the fuel above them, but are ex-

1| posed to the heat of the lower gra,te.

The drawings show a single row of grate-

bars only, but they may be-arranged in two

parallel rows, one above the other. |
- Theintermediate grate-bars extend entirely

-across the ﬁre-box,-so that it constitutes two

separate furnaces, both discharging their pro-
duects of combustion into the front connection,

my object being to secure the greatest prac-

ticable water -tube surface exposed to the di-
rect action of the fire.

“Hollow stay-bolts # in the front head, both
above and below the upper grate-bars, serve
to admit air to the re‘spectn e ﬁle-bOXES to
promote combustion.

I have shown two parallel feed-wa,tel pipes

in the upper shell; but the two might be con-
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nected or a coil substltuted thelefor, and thus

obtain. a larger heatmmsurface in a well-
100

known way. |
It will thus be seen from tlle fmeﬂ‘omﬂ' de-

| seription that by my 1mpwvemeuts I secure

a large area of tube-surface exposed to.the
direct action of the heat, and am enabled,
largely, to increase the glate surface and. Lo
heat the feed-water advantageously.

195

I am aware that two tiers of n*mte-bals -

differing in construction and operation from

‘mine, and do not, therefore, broadly claim

such an 1frau1zat10n Neither do I broadly
claim the use of water-tubes as grate-bars;

have heretofore been employed in a boiler

I10

but, so far as I am aware, I am the first to -

employ such water-tubes eonnectmg a front
head and bridge-wall in combination with
separate wa,tm-tubes 1n the upper part of the
fire-box, the products of combustion passing
around the tubes and through the bridge-wall.

-Having thus described my 1mpr0ved steam-
boiler, what I claim therein as new, and as
of my own invention, is— . .

1. The combmauon substantmlly as here-
inbefore set forth, of a furnace, a- grate, a

{ shell, a front eonnectmn , & bridge-wall in the

upper part thereof, and longitudinal water-
tubes, constituting no.part of the grate, con-
nected with the budge wall and extendmg
through the upper part of the furnace, around
which tubes and through which budge-w all
the produects of combustion pass.

2. The ecombination, substantially as here-

115

120

125

130

inbefore set forth, of a furnace or fire-box, a

grate.therein, a boiler-shell, a front connec-

tion, a b1 idge-wall sepm atmﬂ* the furnace and

Ith
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front connection, a front head, longitudinal | gitudinal water-tubes connected with the

water-tubes, constituting no pa,rt of the orate,
connecting the front hea,d and bridge-wall,
and hollow stay-bolts passing throuﬂh the
bridge-wall, through which stay-bolts the Pro-
ducts of combustlon pass to the front con-
nection atter circulating around the water-
tubes.

5. 'I'he combination, substantially as here-
111bef01‘e set forth, of a furnace or fire-box, a
lower shell, a front connection, a bridge- wall
separating the furnace and fr ont eouneeuon
a front head, water-tubes connecting the
bridge-wall and front head, an upper Shell
and pipes connecting the lower shell and front
head therewith.

4. The combination, substantially as here-
inbefore set forth, of a furnace or fire-box, a
lower shell, a front connection, a bl*ldﬂ*e-wcﬂl
lonn*ltudmal water-tubes eonnected there\wth
and passing through the upper part of the
fire-box, an upper Shell 1ts feed-water-supply
pipe, the vertical dlaphlwm or partition near
the back end of the upper shell through which

the feed-water pipe passes, and tubes con-

necting this portion of the upper and lower
shells to deliver the feed-water at the back of
the lower shell.

8. The combination, substantially as here-
inbefore set forth, of (L furnace or fire-box, a

lower grate, an upper tubular grate, a front

eonnectlon, a bridge-wall ::epm*atmn* ‘the fur-

nace and front eonneetiOn,mml separate lon- i

bmdﬂe wall and {raversing the furnace above
the upper grate, and around which tubes the
products of combustion pass.

6. The combination, substantially as here-
inbefore set forth, of a furnace or:fire-box, its
lower grate, a frout conunection, a bridge- wall
sepamtmﬂ them water-tubes connected with
the bridge-wall and constituting the roof of
the lower fire-box, and a grate to support an
upper tier of fuel, and water-tubes above the
upper grate, around which tubesthe products
of combustion pass.

7. The combination, substantlally as here-
inbefore set forth, of 2 furnace or fire-box, a
boiler-shell, a fr 0111: connection between them
a back head, a front head, a bridge-wallsepa-
rating the fire- box and front connectlon a
lower grate, an upper grate consisting of wa-
ter-tubes connectmwthc backhead and bridge-
wall, and 10110*11311(1111&1 water-tubes, constitut-
ing no part ot the grate, likewise connectmﬂ'
the, front head and bridge-wall in the-upper
partof the upper fire-box, around which tubes
and through which bridge-wall the products
of combustion pass.

In testimony whereof I have hereunto sub-
scribed my name.

J'OHN' BAIRD.

Witnesses: |
ADDISON W. BAIRD,
HUBERT KOOPER.
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