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building of a new locomotive, my invention 

same together with any smoke and gas re 

Be it known that I, ORELD. Orvis, a citi-Nhave shown so much of 
zen of the United States, and a resident of 
Jersey City, in the county of Hudson and 
State of New Jersey, have invented certain 
new and useful Improvements in Locomo 
tive-Boilers, of which the following is a speci 
fication. - . 

This invention relates to improvements in 
locomotive boilers and has for its particular 
object the construction of a down draft fur- | 
nace to be R to such boilers; though it 
will be seen that my invention is applicable 
to other types of boilers as well. 
My invention provides a down draft fur 

nace within the fire box of a locomotive 
and constructed in such a manner as to ob 
tain smokeless combustion, increased heat 
ing surface and improved water circulation, 
hence an increase in the efficiency of the 
boiler and economy in the consumption of 
fuel. These objects are attained without re 
ducing the grate surface or necessitating the 
being applicable to any existing type of the 
S86. . . . . 
-I provide my furnace with an upper down 

draft water grate onto which the fuel is fed, 
and a lower grate of any suitable form. On 
said lower grate the partly consumed fuel 
from the upper one falls and burns. Walls 
are formed around the upper fire box and the 
same is covered by means of an arch of fire 
proof material, thereby creating a chamber 
above and around the bed of fuel. 
By admitting the air requisite for perfect 

combustion over and above the burning fuel, 
and causing it to pass downward through the 
tained in said chamber, a smokeless combus 
tion and consequent fuel economy are made 
positive. . - - - - - 

It will also be seen from the following de 
scription that my invention makes possible 
an equal distribution of heat on all As of 
the heating surface, and further, that the 
cold air is prevented from coming into con 
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tact with the fluc head or entering the ?lues, 
when stoking or cleaning the fire, thereby in 
suring greater durability and reducing the 
cost of maintenance. 

In the following specification and the ac 
companying sheet of drawings, I have shown 
my invention in its prefered form, but as 

55. this may vary, I claim all such changes as 
may come within the spirit and scope of my 

and inside the water tubes. 

invention and claims. In the drawings, I the outline of a typ 
ical locomotive boiler in its conventional form 
as to enable those skilled in the art to under 
stand and apply my invention. 
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In the said drawings, Figure 1 is a longitu 
dinal section through a portion of a locomo 
tive boiler having a down draft furnace em 
bodying my invention and Fig. 2 is a front 
elevation of Fig. 1 with parts removed. 
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The reference numeral 1 denotes the boiler 
roper, 2 and 3 are the front and rear water 
egs respectively while 4 indicates the side 
water legs. 

5 is the crown sheet. Below said crown 
sheet is located my down draft furnace hav 
ing the down draft water grate 6 and the up 
draft grate 7 of any suitable construction. 
The water grate is formed of a series af 

tubes 8, connected by the central header 9. 
The said tubes are bent at right angles and 
their upper ends communicate with the boiler Eigh the crown sheet. The tubes 
are expanded into the header and the crown 
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sheet, thus allowing of individual expansion 
and contraction. The fuel is fed onto the 
water tube grate, forming the bottom and 
sides of the upper fire box. 10, and which is 
covered by the fire proof arch 11, preferably 
built in sections and supported on the side 
walls or linings 13, also of fire proof material The linings are 
sported on one or more pipes 14 on either 
S1Cie. 
The end wall of the fire box is built as 

follows: A transverse header 15 communi 
cates with the side water legs and rests in the 
center on the header 9, with which it also 
communicates by means of the short pipe 16. 
This transverse header connects the lower 
ends of the water filled pipes 17, whose other 
E. ends are connected with the boiler 
through the crown sheet. The spaces be: 
tween these pipes are filled in with fire proof 
material 18 to the height of the arch. Two 
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transverse tubes. 19 connect the central 
header with the side water legs of the boiler, 
and said header is also in communication 
with the front and rear water legs by means 
of apertures 20 and 21 

It will here be noted 

chamber 23 with which the flues communi 
cate and it will also be understood that the 
said wall and the arch prevent the cold air 
from reaching the flues. 
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that between the end 
wall of the fire box and the flue head 22 is a 
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In the drawing is indicated by arrows in tubes, a fire proof arch between said tubes, 
dottedlines, the travel of the gases. It will 
be seen that a direct passage from the fire 
box to the chamber 23 is provided, the gases 
E. through the space 24 between the 
central and transverse header (see Fig. 2). 
Secondly, the gases pass downward into the 
lower fire box 25, where they meet and mix 
with the lesser up draft from the lower grate, 
and then into the chamber 23. Finally, a 
passage 26 on either side of the fire box is 
provided through which the gases, after hav 
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ing passed down through the upper grate, 
pass and mix above the arch, and then pass 
into the chamber 23 in which all the gases 
commingle before entering the flues, thus the 
heatisapplied equally to theincreased heating 
surface, the circulation of wateris very rapid 
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and smokeless combustion is assured. 
What I claim is: 
1. In a locomotive, the combination with 

a boiler, a furnace, a fire box, a plurality of 
water tubes forming a water grate at the 
bottom of said firebox, side walls formed 
by a portion of said water tubes, a lining 
within said side walls, a wall closing said fire 
box, composed partly of water tubes and 
partly of fire proof material, an arch of fire 
proof material above said grate and con 
nections between said water grate and said. boiler. 
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2. In a locomotive, the combination with 
a boiler, a furnace, a down draft grate com 
posed of water tubes, a central header into 
which the inner ends of said tubes are hori 
Zontally expanded, a portion of said tubes 
bent vertically, a lining inside said vertical 
tubes, a tubular support for said lining, a 
fire proof arch resting on said lining, ver 
tical tubes forming a front wall of the fire 
box, and a transverse header connecting said 
vertical tubes with said boiler. 

3. In a locomotive, the combination with 
a boiler, a furnace, a fire box, a water grate 
at the bottom thereof, side walls formed by 
water tubes, a fire proof lining within said. 

an end wall, a draft passage at the bottom 
of said end wall and above said water grate 
and connections between the above men 
tioned tubes and said boiler. 

4. In a locomotive, the combination with 
a boiler, a furnace, a down draft water grate 
composed of tubes, a central header connect 
ing the inner ends of said tubes, connections 
between said central header and said boiler, 
side walls formed by said tubes bent at right 
angles, the outer ends of said tubes com 
municating with said boiler, an arch above 
said water grate, a transverse wall formed by 
vertical tubes and fire proof material, a trans 
verse header connecting the lower ends of 
said tubes, a connection between said trans 
verse header and said central header and 
transversely running connections between 
said central header and said boiler. . 

5. In a locomotive, the combination with 
a boiler, a furnace, a down draft water grate 
composed of a plurality of transversely run 
ning water tubes, a central longitudinal 
header connecting the said tubes, and com 
municating with said boiler, side walls 
formed by vertical continuations of said 
water tubes whose upper ends are expanded 
into the crown sheet of the boiler, a fire proof 
lining within said side walls, a fire farch 
resting on said lining and extending the 
length of the fire box, a transverse wall 
formed by vertical tubes, a transverse header 
connecting the lower ends of said vertical 
tubes, fire proof material between said tubes 
to the height of said arch, means communi 
cating between said transverse and said cen 
tral header and transverse connections be 
tween said central header and said boiler. 
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Signed at New York city in the county of 

New York and State of New York this 11th. 
day of September A. D. 1906. 

. . . OREL, D, ORWIS. 
Witnesses: 

GEO. A. MARSHALL, 
IVAN KONIGSBERG. 


