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5 latlon of water within the ‘boiler;
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LOCOMOTIVE BOILER
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\[y invention relates to 1mplovements n
- locomotive boilers and has particular refer-

ence to the fireboxes thereof. The invention

is adapted to fireboxes of both the plain flue
sheet type and the combustion chamber typc,
although T have shown only the latter in
the chawmos accompanying this specifica-
tion.
longitudinal section of a locomotlve boiler
and its internal firebox; Fig. 2 is a paltml
réar end. elevation the1eof Fig. 3 is a ver-
tical cross section substantmlly on the lirie
3—3 of Fig, 1; Fig. 4 is a horizontal sec-
tion on the line 4—4 of Fig, 1; and, Fig. 5

5 is a sectional detail,.enlar (fed upon any omne

of the line 5—5 of E 1g. 1.

As herein shown; the firebox embodymu
my invention has two fire doors 2 (°ee Fig.
2). It may have only a single fire dOOl,
though not so advantaoeously, this ‘invention
bemg peculiarly adapted to fireboxes of the
‘wide type usually having two doors. The
firebox is divided by a vertical middle water-
wall 3, which I utilize as a means of increas-
ing the heating area ‘of the firebox and es-
pecmlly in plomotlncr a vigorous fore-and-
aft circulation of the. b01le1 water though-
out the boiler.”

The general ob]ect of my 1nvent10n is to

obtain .a more eéffectual combustion: of “the
fuel in the firebox; to ‘obtain a more ‘efficient
‘transmission of heat between “the “‘radiant
products - of - combustion and the  boiler
water; and especially to improve the cireu-
to the
end that the capacity and efhc1ency of ‘the

boiler shall be improved and the dur ablhty )

of both' firebox arid boiler increased.

"It is a simple matter to determine to put
‘a'middle water wall or pdltltlon in-a locomo-
tive boiler firebox, but as often as it-has been
tried it has been wbandoned usually because
of faulty operation and ‘llways becatse of
the practical 1mp0551b1hty of ‘maintaining

5 the partition against disruption by’ the con-

trary effects of its expansion and contrac-
“tion. -~ In every case it has been notlceable
‘that Wldely different tompex atures obtain in
the two halves or parts of the ‘divided, fire:
box, leaving one: s1de of the water wall to
expand qnd contract so differently from the
~other side, as quickly to bring about ade-
“struction of the sheéts’ zmd connectmg stay-
‘bolts.

Primarily, my 1nvent10n overcomes the

In smd drawings Fig. 1 is a vertical

ionner‘dlﬁicultles by constructing. the parti-
tion or water wall 3 in a form which best
adapts it to the free circulation of the water
and a free dlsposa,l of the generated steam
and’ espec1ally in-such ‘manner as not. to in-
viade -or actually divide the firebox con-
sidered as a .whole. In brief, T. provide the
‘wall ‘with openings 4and 5 of such size and
posmon ‘as td ‘allow a free interchange of
gases and heat between the two parts 6 and
T 'of the firebox. This last T find necessary
in . order - that substantmlly uniform. and
equal temperatures may bé maintained ‘in
the two sides 6 and 7 of the firebox, notwith-
standing variations in the rates of ‘combus-
tlon therem o 'the varying in-rush: of cold
air through the fuel dooru ‘

In every form of niy invention there

60-

will

be found a nuddle water- circulating-and-

steamiing wall or partition which is-in com-
munlcatlon with' the water in the lower part
8 of the boﬂuvand which at the top is in
frée communication ‘with the top 9 of“the

‘boiler; and' 1mp01tqnt1y this partition occu-

pies only a portion of the middle of the fire-

‘box, leaving the large communicating open-

ings 4.and % between the two sides 6 and 7
oi the latter, By this last precaution, al-
‘though the two sides of ‘the firebox have sep-
ar ate grates and fites of different intensities,
there is always a sufficient intermingling of

“gases to keep. the sides of the water wall so
uedrly at the same temperature as to avoid -

destructive differences of expansion and con-
traction;” Further details of my. invention

comprehend special: forms for the partition

(see bulging parts'8’) whereby it is adapted
for  employment with fire brick arches or

_baffle ‘walls 10 intended to lmprove combus-

hich T adopt 7
“foi the support of the arch brick also serve =
as absorbers -of expansion - differences be- .

‘tion." The bulging portions 3 w}

tween the stayed sides of ‘the water walk:
o mthu referring to the drawings, atten-

'imon is called to the mitd- ‘ring or iounddhon-

rimg, 11, of the fir ebox, l‘hls as well shown
in I*ms 3 and 4, ig ])IOVJded with-the mid-

dle. bgn or ‘section 117, which serves as the
foundation for the. water-steamingand-cir-
“culating wall 8. From: the mud-ring bar 117,

‘the wall rises directly to, and opens upwqm

“throu gh the crown sheet 12 of the firebox.
'lhe other sheets or parts of "the firebox
“are the side sheets 6’ and 7

’. the throat sheet
8’ fmd the back sheet 13 The s‘tme and
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those composing the wall. 8 are génerally

formed from firebox plates of the same
thickness. Steel is the material usually em-
ployed ;. and sometimes: copper.. . . no

The wwall 8 is generally composed of. the
two spaced apart sheets 32, 8% cut.to some

such pattern as here indicated (te provide -

the openings 4 and 5) and joined by closely
spaced stay-bolts 8b. AgshoWwn in ¥ig. b the
edges 8¢ of the sheets are flanged together
and joined by an =zutogénous weld or séany
3%, The rear bottom end 8% of the wall pr¢-
sents a verticaily elongated slot-like open-
ing 14 , ,
with the rear water-lég 13’ of the firebox,
the component sheéts and mud-ring’ betiig

united by riveted and welded seatns. A like

condition obfaiis at the bottom front end
of thie wall 3, where the hollow portion 8'1s
in open’ communicdtion with the front wa-
ter-leg or throat 8 of the boiler. The open
top 8% of the wall is longitudinally exten-
sive, as compared with the intake openings
3 and 3. At all of these openings 3¢, 3¢
and 3%, the component sheets of the wall
may be flangéd outwardly, as reéquired by
the best welding and stay-bolting practices.

Obviously the mud ring bir forins the
bottom of the watér wall and to dispose of
any accumulation of sediment thereéon I
provide one or more blow-off cocks 147, see
Figs. 1 and 2. Thése supplement the other
blow-off cocks and wash-out plugs 15" with
which the firebox is equipped. . o

Attention is called to the fact that by
preferenice the closed rear énd of the wall
starts upward from a point below the fuel
door in the back head 13. Similarly the
closed front end of the wall starts upward
from a point on the throat or flue sheet &
below the floor 6% of the firebox combustion
chamber, or'in the case ¢f 4 plain firebox, at
a point below the boiler flues. .

In every case the upper rear and front
ends of the wall stand fa® away from the
back sheet 13 and the flue sheet 15, respec-
tively. In addition to providing the large
openings 4 and 3, the described form of wall
leaves ample space for free access to all
parts of the adjacent firebox sheets, stay-
bolts and flues. o ,

It will be noted that the described wall
construction is such as to avoid all danger
of pocketing steam within the hollow wall;
ig such as to provide a very wide free opei-
ing for the discharge of steam and water
from the top of the wall; and, is such as to
acinit of wash-out access to every interior
surface of the wall. All these are matters
of great importance with relation to the
problem of maintaining the stricture. Sec-
ondarily, in this régard attention is called

to the upward and rearward- slanting posi-

tion of the expansion absorption bulges 3’
in the sides of the wall. As will be observed,

which 16 i direét comimunication’

1,869,414

these ar's substantinlly petpendicular to the
stress linres set up by the relatively didgonal
expansion and contraction movements 1 a

Swall which extends wpward -and forward

from the back of the firebox;-as does this, 70
The bulges 8 incidentaliy parallel the

ardly fules 16, which may well be added to
st in supporting the arch brick 10.

Lrf imtense five being maintained on both
grates shown, the boiler water is rapidly
Teated and evaporated wpon all heating sur-
facés of the fivebox, and especially within
the dividing wall 3,
sides.  Obviously the highly Theated wiater
wall' 3, Tightened by thé présence of
many steani bubbles, is rapidly displvced by

the cooler witer from the bottony of the
boiler. Fhus an extvemely vapid and posi-
tive circutation of ivater 1s set up through-
out the boiter withi great benefit to the heat-
ing efficiericy of all its heating surfaces, fire-
box and flues included. o
Incidentally, the safety of the fireboX ig
insuréd: by the thermic action of the will
Tn event the water in theé boiler 1§ allowed
to fall so low as to uncover the croWwn shieet,
the greater part of the latter is neyertheless
fully bathed with the water whicli at such
times fountains from' the will and spreads
over the erown sheet. But for this the
é¢rown sheet would become hot and being
violently blown down away from the hun-
dréds of crown bolts 17, a disastrous hoilér
explosion would occlr. o
The parts matked 18 are wash-out plugs
positioned in the firebox shell above the tép
opening of the wall 8; for an obvious pur-

pose similar wash-out plugs 18” are provided

in the front and back of theé firebox' shell.

In closing, I desite that it be undérstood
that my invention is not limited to' oné such
longitudinal water wall in a firdbox. My
invention comprehénds dnd it is' entirely
feasible to use two such walls iri any Wide
firebox, and the three longitudinal grates
characteristic of two walls can eadily bé fived
through two fuel doors. In thé foliowing
claims the térm—middle bar of the mud
ring—is to be construed accordingly, for it
may mean a §inglé bar or one of two such
middle bars in a single firebox. ‘

Having thus. déscribed my invention, I
claim as new and desire to seciive by Létters
Patent : ;

1. A locomotive boiler' and fire box em-
bodying therein, a crown sheet, side sheets
and front and rear sheets, an upright flat
tubular water wall extending longitudinally
of the fire box bétween said side sheéts dand
connected at its ends with the bottom' por-
tions only of the front and rear water legs
of the boiler and opening at its top' through
the crfown  sheet, -said water wall, substan-
tially dividing the fire box into.a plurality

of fire' chambers connected togetheér only at”

whidly is Beated o both
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the ends of the water wall above its points
of connection with said front and rear water

legs, whereby temperature conditions in:

said fire chambers are substantially equal-
ized. : . :
2. A locomotive boiler and fire box em-
bodying therein, a crown sheet, side sheets
and’ front and. rear sheets, an upright flat
tubular water wall extending longitudinally
of the fire box between said side sheets and
connected at its ends with the front and rear
water legs of the boiler-and opening at its
top through the crown sheet, said water wall
having bulged portions inclined upwardly
and rearwardly from said front water leg

~and substantially dividing the fire box into

a plurality of fire chambers connected to-
gether only at the ends of the water wall
above its points of connection with said front
and rear. water legs whereby temperature
conditions in said fire chambers are substan-
tially equalized. o

3. A locomotive boiler: and fire box em-
bodying therein, a- crown sheet, side sheets

3

and front and rear sheets, an upright flat 2

tubular water wall extending longitudinally
of the fire box between said side sheets and
connected at its ends with the front and rear
water legs of the boiler and opening at its

‘top through the crown sheet, said water wall

having bulged portions inclined upwardly
and rearwardly from caid front water leg

‘and substantially dividing the fire box into

a plurality of fire chambers connected to-
gether only at the ends of the water wall
above its points of connection with said
front and rear water legs whereby tempera-

ture . conditions “in said. fire chambers  are .

substantially equalized, water tubes connect-
ing the said front and rear water legs and
having portions in parallel relation with said
bulged portion of siaid water wall and fire

the water wall and said water tubes.
In testimony whereof, I have hereunto set
my. hand this-6th day of May, 1922.

CHARLES GILBERT HAWLEY.
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