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of the boiler fires which I use as air feed 
ing ald preheating tubes, so that a perfect 
aid endurable connection foln such tubes 
to the deflector is had without obstruction 
of those ?ites through which the burning 

ss to the stack; and without inter 
ference with the fire on the grate, 
"he use of the deflecting a 'cly in connec 

tion with certain of the flies as as air feed 
ing equipment has heretofore pestuted diffi Cities."Stich in are in the place 
last be well supported, and, as it is in 
clined low ward to the tie sleet, it is pref 
(rable that its forward end rest against the 
fle sleet, so that he latter lay support the 

The arei, if it rests against the fiue 
sheet at or ; , ) is the tile () the files, will, 
i () \vey ci', into design, obstruct f speeji: 
sing of the files, reventing the bling 

ki frien eacting tie : i.e., or making 
a 'cess thereto or rolling 
(til O' in possibie. if, 
the ai'i rest against the ?ite sleet below the 
flies and the air corections; the retu be 
in de l'in its per sila face, as had hereto 
fore lee), attempted, then ordinarily the 
arch will illierfere "Yiii) the fire on the grate. 
The distance between the grate act the level 
of the lower flies in a locomotive of stand 
:lic construction is not sullicient to permit 
of at arch being inserted below the flies 
without rotiding below the level of the 
friei on the grate. 

lay inventioi) the arch rests against 
: htt is spported by the lue sheet. It may 

at of above the level of the lower line of 
!!!es, thereby being reased from the fire 

referably, its forward end 
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in connections from the 
air passages in the arch to those flues which 
are to be used as air supply pipes, and 
through this space between such connections, 
the products of combastion may pass to 
other flues. 
The space or clearance between the flues 
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be bent to be adjusted to any variation of 

taken on the line 4-4 of Fig. 2, showing 

sidewalls of the fire-box as by means of a 
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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 alch is made in sections of refractory 

or other suitable material, and the air pas 
sages in the different Sections thereof are 
made to registel 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, pelnits the tubular connections to 
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 which, 

Figure 1 is a view in longitudinal eleya 
tion partly Sectional, showing my equip 
Inent in place in a locomotive. Fig. 2 is a 
perspective view of my assembled arch. 
Fig. 3 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 

also the flue sheet and flue connection to the arch. Fig. 5 is an enlarged detail plan view 
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 “real'' and that part toward the front 

the locomotive as the “front of the fire 
OX. 

In the fire-box, 1, is a regulation grate 2 
Supported at its front on the flue sheet 3. 
Terminating in the flue sheet 3 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 

i 

I 

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 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 Fig. 2, the arch which is of 

refractory or other suitable fire resisting inna 
terial, is preferably built in sections. This 
permits the arch to be readily installed in, 
or removed from, any locomotive; and, by 
Varying the number or character of the sec 
tions, an arch may be constructed to accord 
to any design ol' size of locomotive five-box. 
The arch is shown as inclined downward 
and forward, and since the side walls of a 
locomotive fire-box diverge upwardly, the 
Sections to the real' 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 
lowe' and upper surfaces are smooth and 
continuous, and extend at all points sub 
stantially across the fire-box. By so con 
structing the arch, it serves more perfectly 
as a deflector, and precludes the escape of un 
lourned products of conibustion 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 
light be otherwise formed to Suit any par 
ticular requirement. The for in shown, how 
ever, is believed to pl’ovide 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 ?ues. - 

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 real rests upon 
and forms an air-tight joint with the section 
immediately in front of it, by means of 
shoulder's 17. In place of the shoulders 17. 
any other suitable interlocking or air-tight 
connection may be employed. One or more 
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 by 
means of tie bracket S. Othel suitable 
means of support nay, however, be substi 
tuted for the lacket, S. 

Each of the transverse sections of the 
al’ch is preferably divided longitudinally as 
at 19 into one or more pieces. 
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, (see 
Fig. 3). The particular form of this joint 
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or locking means is immaterial, and the 
number of such longitudinal dividing 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 sections are leveled 
as at 2. 

perialit the Ise () is '; ; ; it is 3:2 which 
(see Fig. 5) lay i) sei: , ; ; that a perfec: 
connection lay it in ti V (1 tie titles 
and the airch inlets, wilt; it at te' reg. 
ister precisely wi: th: ; ; i. it : ' 

l) \iots that if his cle: '; it it (i exist, 

The front edge of section 12 of the arch 
--- is cut away as shown at 22, (see Figs. and 

5) to form a step or offset, whereby there is 
space or clearance 23 between the front edge 
of the arch section 12 and the flue sheet 3: . 
and a lip or extension 24, the end (5 of which 
resis against the fiue sheet, Opening at 
one end into the space or clearance 2:3 as at . 
25, (see Fig. 2.) and extending rearwardly 
through the arch, are air feeding and dis 
tribating passages. In the arch section 12, 
there are shown but two of such passages 
26. ir section 13, there are shown four air 
passages 27, the two to the left converging 
to one of the passages 26 in the section 2, 
and the two to the light to the other passage 
26 in the section 12. In the sections 4 and 
15 are shown four parallel passages 2S, 
registering each with one of the four pas 
sages 27 in the section 13, and termilating 
each in two smaller divergent passages 25) 
in the slab 16. The passages 29 do not con 
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time through to the end 3() of the slab or 
section 16, but are each provided with se - 
eral vertical air jet openings 31 through 
the upper strface of the slab its into the fi'l- 
t{}x. The air assages described provide a 
continuous path fron) the inlets 25 in the 
sia, 12 l; 'ough the various sectio is ol' slal's 
6f the arch, over a coastantly wice)iing area, 
to the outlets 31 in the slaiy 18, thus deliver 
ing the aii from the appel' surface of the 
real' end of the arch into the fire-box at a 
point where the ai1 nay be inost advan 
tageously mixed with the protricts of coal 
bustion for the burning of the latter. The 
particular fel'in) of the air passages of the 
arch and the point of delivery of air to the 
conibustion chamber lay be varied is de 
sired; so also lay the number of air pas 
sages. In the l'awings, I have show two 
ai' inlets to the arch, but those may vary in 
line' from a single inlet to as many as 
inay be desirable. 
The arch is so positioned that its forward 

end rests against the fle sheet at stic; a 
level that the air inlets 25 are preferably in 
line ti' i'egister with the flues selecteti to 
be ised as aii’ feeding and preheating tubes. 

tail 

The titles 7 are connected to the inlets 25 y 
heals of short tubular collectio is 32 of 
Siikable material, which are fitted at one 
end into the file libes and at the other ed 
into the inlets of the passages 23. It has 
heretofore been pointed out, however, that 
the position of the flue tubes in different 
locomotives is not identical; and one of the 
functions of the clearance or space 23 is to 
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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 ai'ch, and a tubular connection 
from the ail passage in the wall of the fire 
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 ?ites and one or more being tibes for 
delivering air to the fire-box, a fire arch 
having a continuous stepped edge resting 
against said fire-box wall in alinement with 
some of Said tubes in the latter, the offset 
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 
assages 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 mouth 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 level 
of certain of the flies 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 
loustion 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 
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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 combustion 
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 
Saidpassage formed by the cutaway portion 
of the arch from one or more of the flues 
into the passage or passages through the 
arch. 

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 at 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. 
Signed by meat New York, New York, 

this 25th day of August 1908. i 
ALBERT F. KINGSEY. 

Witnesses: m 

ROBERT G. PERRY, 
F. J. ERWIN, 
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