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of the boiler flues which 1 use as atr feed-
ing and preheating tubes, so that o perfect
and endurable conneetion from such tubes
o i,w deflector is had without obstruction
of {hose ﬂuvs through which the burning
guses pass to the stack; and without inter-
ference with the fire on the av ‘xte

The uge of the deflecting avel in connec-
tion with certain of the ﬂm‘s ag a1y air feed-
ing equipment has heretofore presduted diffi-
culties. Such an arch in the 121‘5{1,"1)1:100
must be well supported, and; as it, is in-
clined Jdowuward to the flue sheet, 1t {5 pref-
evable that its forward end rest awum i the
flue sheet, so that the Iatter may puppon the
aveh. The aveh, if it rests against the flue
sheet af or wbove the line of the flues, will,
however, anless of especind design, obstruct

some of he ‘h.\»‘ ;"ml\'umi_‘ng the burning
from reaching the e, or making
access {hereto fov 10'1111({ and cleaning Aifhi-
Pealt or wnlnwﬂﬂo l on the siher hand,
L the arch vost against the flune sheet below the
ﬂnw' and the air Coxmocrmuv thereto be

nade from its upper surface, as had hereto-
,(.mo heey 1(“mpiﬂd then ovdinarily the
arch will imcr’mu with ihe five on the grate.
The distance between the grate and the level
of the lowoer flues in a locomotive of stand-
ard construction’is not sullicient to permit
of an arch being inserted below the flues
without protruding below the level of the
fuel on the grate.

Tu omy Invention the aveh rests against
and Is snpported by the lne sheet. It may
Lo at or above the level of the lower line of
fhies, thereby being removed from the five

Con the ot Treforably, it forward end
pot the grata, Preferably, its forward enc
is ab the lovel of the lower fues. It is so
staped, however, Hhat it dees pol olstenct

developed wnd well-defined - uny of the tuew. The forwaed edge of the
it Other de- o i ned or ent {o have o step or offsel.

i * lip or extension formed by this

Cihe ade to be against the flue sheet inumedintely

el

Felow a line of flues, and because of the
otfsel, u space or ('lo‘n" nee is provided be-
tween the flues and the aveh.  Across this
pace theve ave tubulay eonnections from the
AL prssages in the arch 1o these {lues which
are to be used as aiv supply pipes, and
through this space uct‘vecn such connections,
the promxcts of combustion may pass to
other flues.

The space or clearance between the flues
nod the offset on the edge of the arch has
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another and most important purpose. It per-
mits the tubular air connections crossing it
to be bent whenever the mouths-or inlets of
the air passages in the arch may not register
truly with the air feeding flues.

The aich is made in sections of refractory
or other suitable material, and the air pas-
sages in the different sections thereof arve
made to register with each other, and should
also register with the proper air feeding
flues in the flue sheet were the position of
the latter invariable in all locomotives.. As
a matter of fact, however, the position of
the flues even in locomotives of the same
type varies considerably. The air passages
in the arch if extended to the flue sheet
would, therefore, in most instances, not prop-
erly register with the air feeding flues, and
in such instance the delivery of air would
be defective or impossible.” The offset in
the edge of my deflector, whereby the air
passages are terminated at a distance from
the flues, permits the tubular connections to
be bent to be adjusted to any variation of
position of flue tubes. : ‘

Having set forth the objects and nature of
my invention, I will now describe in detail
an embodiment of the same, reference being
had to the accompanying drawings in whicly,

Figure 1 is a view in longitudinal eleva-
tion partly sectional, showing my equip-
ment 1n place in a locomotive. Tig 2 is a
perspective  view of my assembled arch.

Fig. 8 is a detail view taken on the line 3—3 ;
of Fig. 2, showing also the side wall of the |

fire-box _and a supporting bracket for the

arch. Fig. 4 is an enlarged detail view
‘taken on the line 4—4 of Fig. 2, showing

also the flue sheet and flue connection to the

arch. TFig. 5 is an enlarged detail plan view L
showing the connections from the arch to |

. the flues.

In the description to follow that part of
the fire-box toward the cab is referred to as

the “rear” and that part toward the front |

of the locomotive as the “front ” of the fire-
box. ) .

In the fire-box, 1, is a regulation grate 2,
supported at its front on the flue sheet 3.
Terminating in the flue sheet 8 and opening
into the combustion chamber are the usual

flues 4. The air distributing and deflecting |

arch 5 forming the subject of the present
invention is mounted in the fire-box above
the grate. At its forward end 6, the arch
rests against the flue sheet, and at any suit-
able point the arch may be supported on the

“side walls of the fire-box as by means of a

bracket 8, or by other means. /
In my invention as shown in the draw-

ings, two of the lower flues 7 are utilized as |

air feeding and preheating tubes or pipes.
These tubes 7 have pipe connections 8 to
the front of the locomotive where they open
to the atmosphere.

A steam injector 9 of !

any suitable type serves to force the air
through to the fire-box at any desired or
suitable pressure. The steam injector 9 is
connected to the boiler by a steam pipe 10.
by way of the cab, and by means of a valve
11 in the cab, the steam pressure may be
controlled by the engineer.

As shown In Iig. 2, the arch which is of
refractory or other suitable fire resisting ma-
terial, is preferably built in sections. 'This
permits the arch to be readily installed in,
or removed {rom, any locomotive; and, by
varylng the number or character of the sec-
tions, an arch may be constructed to accord
to any design or size of locomotive fire-box.
The arch 1s shown as inclined -downward
and forward, and since the side walls of a
locomotive fire-box diverge upwardly, the
sections to the rear of the arch must be
longer than those to the front, if the arch
Is to extend completely across the fire-box.
I prefer to so construct the arch that its
lower and upper surfaces are smooth and
continuous, and extend at all points sub-
stantially across the fire-box.
structing the arch, it serves more perfecily
as a deflector, and precludes the escape of un-
burned produets of combustion through the
flues.  Within the scope of certain features
of the present invention, however, it would
be possible to modify the structure of the
arch” considerably, and the arch instead of
being continuous entirely across the fire-box
might be otherwise formed to suit any par-
ticular requirement. ‘The formn shown, how-
ever, is believed to provide for the most
thorough admixture of the air with the
products of combustion and for the best pos-
sible burning of the same before they reach
the flues.

In the drawing, see Fig. 2, the arch is
shown as comprising five transverse sections
12, 13, 14, 15 and 16. This number may ‘be
varied as desired. The forward of these
transverse sections rests at 6 against the flue
sheet, and each section to the rear rests upon
and forms an air-tight joint with the section
immediately in front of it, by means of
shoulders 17. Tn place of the shoulders 15,
any other suitable interlocking or air-tight
connection may be employed. ~One or moro
of the sections, such as the section 15, (see
Figs. 1 and 3,) may be supported on the side
plate 18 of the fire-box or elsewhere, as hy
meansg of the bracket 8. Otler suitable
means of support may, however, be substi-
tuted for the braclet S. :

Each of the transverse sections of the
arch is preferably divided longitudinally as

at 19 into one or more pieces. In the dratw-

ings, each transverse section of the arch is
shown as divided at the center of the arch
into a right and left hand part, interlocked
and supported by means of a joint 20, (séc

Fig. 8)." The particular form of this joint 12
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and  the | permit the vse of the conneetions

number of such longitudinal (hvuhno joints
is also a matter of convenience and mechan- ;
ical expediency. To facilitate the shaping

of the arch in the fire-box, the outside edges
of each of the transverse scetions are heveled
ag at 21,

The front edge of secfion 12 of the arch
is cut away as shown at 2 22, (see Iigs. 4 and
5) to form a step or offset, \thul)\ there 13

space or clearance 23 betw een the front edge |
sheet 31 |

of the arch section 12 and the flue
and a lip or extension 24, the end 6 of which
rests against the flue sheet.
one end into the space or clearance 23 as at
25, (see ¥Fig. 2,) and extending reavwardly
through the arch, are air feeding and dis-
trlbvtmo passages. In the arch section 12,
there are shown but two of such pawwo«
26. 1r section 18, there are shown fonr air
passages 27, the two to the left (:011\01;;111g
to one of the passages 26 in the section {2
and the twao to the vight to the other pasmme
26 in the section 12, In the sections 14 and
15 are shown four parallel passages 28,
1'eglsler1no each with one of the four pas-
sages 27 in the section 13, and terminating
Pd(‘h in two smaller divergent passages 29
in the slab 16, The passages 29 do not con-
tinue through to the end 30 of the shab or
section 16, but are each provided with sev-
eral vertical air jet openings 31 through
the upper surface of the slab 16 into the fire-
box, The air passages deseribed provide a
continuous path from the inlels 25 i the

slab 12 thirough the varieus sections or slabs
A,HE the aveh, over a constantly ‘\'i('cninu rea,
to the outlets 81 in the slab 16, thus deliver-
ing the air from the upper surface of the
rear end of the-arch into the fire-box at a
point where the air may be most advan-
tageously mixed with the products of com-
bustion for the burning of the latter. The
particudar form of the air passages of the
arch and the point of delivery of air to the
combustion chamber may be varied us de-
sired; so also may the number of air pas-
sages. In the «li.l\\n]m I have shown two
air fnlets to the avel. hut those nay vary in
number from slnol( infet to as many as
may be desirable,

The areh is so positioned, that its forward
end rests against the flue sheet at such
Jevel that the air inlets 25 ave preferably in
Hne o1 register with the flues 7 celected to
be nsed as air feeding and preheating tubes,
The tubes T are c\mnvnrod to the inlets 25 by
neans of short £

- tubular connections 32 of
stiitable material, which are fitted at one
end into the flue tubes and at the other end
into the inlets of the passages 26, Tt has
hervetofore been pmnted out. however, that
the position of the flue tubes in different
locometives is not identical; and one of the
functions of the clearance or space 28 is to

32 which
Ao that a perfeet
W et

beit,
mnde |

{see Fip. i

connection

a) may
way be

and the arch intets, whether the lafier veg-
i=ter precisely with the ,?w or nol. I i
cobvions that i this cleavinece did noel oxist,
Fhut oo the contrary the Pt e 20 were
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I have shown wy aveh o mounted as Lo
take air from coviain of the tubes which
commonly constilute the lower Hne of loco-
motive flness The precise mnuber of loe
T s0 used as ate feeders 8 awntter of chotee,
according o the requireiients of any e
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tienlar instance. Two, or i, o Tewss than
two, flues 7 may be usels 11 may Im;»pm
that in alinement wivh the fhies 70 used as
atr feeders, there are other Hues b which are
to have theiv ordinary faetions of eunyey -
mg the burning gazes through the botler (o
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of said passage to form a lip or extension
which rests against one wall of the fire-box

“to hold the mouth of said passage from said

wall of the fire-box, the wall of the fire-box
having an air passage therein opposite the
edge of the arch, and a tubular connection
from the air passage in the wall of the {ire-
box to the mouth of the passage in the arch.

2. In a furnace, a fire-box, a plurality of
tubes extending into the boiler from one
wall of the fire-box, some of said tubes be-
ing fiues and one or more heing tubes for
delivering air to the fire-box, a fire "arch
having a continuous stepped edge resting

against said fire-box wall in alinement with:

gome of said tubes in the latter,,the offwet
formed by the step providing a space or
clearance between the tubes and the arch,
the arch having one or more air passages
from said space or clearance discharging
into the fire-box, and one or more tubular
connections across said space or clearance
from the air tube or tubes to the passage or
passages in the arch. '

3. In a furnace, a fire-box, a fire arch pro-
jecting into the fire-box from one wall of
the fire-box and having an air passage
therethrough from that edge of the arch
which rests against the wall to suitable
points in the surface of the arch within the
fire-box, the wall from which the arch pro-
jects having therein opposite the edge of the
arch an air inlet, a tubular connection from
the air passage in the fire-box wall to the air
passage in the arch, and the edge of the
arch being cut away at the moath of the air
passage to permit of a bend in said tubular
connection when the opening in the fire-box
wall does not register with the mouth of the
passage in the arch.

4. In a furnace, a fire-box, a grate there-
in, a flue sheet forming the front wall of the
fire-box, flues terminating at the flue sheet, a
fire arch for the products of combustion lo-
cated between the grate and the flues, the
forward end of the arch being at the Jevel
of certain of the flues at the flue sheet, the
lower portion of the front edge of the arch
resting against the flue sheet immediately
below said certain flues, and the upper por-
tion of the front edge being cut away to
provide passage for the products of com-
bustion from the fire-box to those flues at
the level of the arch, the arch having one or
more air or gas delivering passages there-
through opening to the rear into the fire-
box and to the front into the space formed
by the cutaway portion of the arch, and
tubular connections across said space from
one or more of the flues into the passage or
passages through the arch.

. 5. In a furnace, a fire-box, a fire arch in
the fire-box in the path of the products of

043,042

combustion from the fire, an opening in the
wall of the fire-box for delivering air into
the latter, the arch being cut or formed to
have a step therein at one edge, the outer-
most portion of said edge of the arch rest-
ing against the wall of the fire-box immedi-
ately adjacent the air opening therein, the
arch having an air passage therethrough
opening at one end into the fire-box and at
the other end into the space formed by the
step in the edge of the arch, and a tubular
connection across said space from the open-

ing in the fire-box wall to the air passage in

the arch, the step forming said space being
elongated to permit the bending of said
tubular connections in event the passage in
the arch fails to register with the opening
in the fire-box wall.

6. In a furnace, a fire-box, a grate there-
in, a flue sheet forming the front wall of the
fire-box, flues terminating at the flue sheet
at a point above the level of the fuel on the
grate, a fire arch for the products of com-
bustion extending across the fire-box sub-
stantially from side to side, the forward end
of the arch being substantially on the level
of the lower flues of the flue sheet,the lower
portion of the front edge of the arch resting
against the flue sheet immediately below the
flues, and the upper portion of the front
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edge being cut away to provide passage to -

the flues for the products of ccmbustion

from the fire-box, the arch having one or:

more passages therethrough opening to the
rear into the fire-box, and to the front into
the passage formed by the cutaway portion
of the arch, and tubular connections across

95
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said passage formed by the cutaway portien ,

of the arch from one or more of the flues
into the passage or passages through the
arch. : o

7. The combination with the fire-box, the

flues, flue sheet and grate bars, of an arch
made of suitable material supported above

the latter, the said arch having its under
and top surfaces smooth throughout .its
length and provided with a flat front sur-
face, which latter abuts the flue sheet and
provided with internal air ducts which at
the rear end of the arch and 4t the top
thereof communicate with the' interior of
the said fire-box, and tubular members ex-
tending from the air ducts in the arch to
certain of the flues, the arch also being pro-
vided with a cutaway portion at its front
end for adjusting and inserting the said
connection. A S
Signed by me at New York, New York,
this 25th day of August 1908, :
ALBERT F. KINGSLEY.
Witnesses: ’ ' '
. Roeerr G. PErry,
F. J. Erwin, .
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