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To all whom it may concern. 
Beit known that I, JULIUS LEEDE, a citi 

Zen of the United States, residing at Minneapo 
lis, Hennepin county, Minnesota, have invent 
ed certain new and useful Improvements in 
Boiler-Furnaces; and I do hereby declare that 
the following is a full, clear, and exact descrip 
tion of the invention, such as will enable oth 
ers skilled in the art to which it appertains to 
make and use the Same. 

boiler-furnaces for burning liquid hydrocar 
bon fuel. 
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The object of the invention is to apply 
the flame and products of combustion so as 
to secure a maximum effect from the heat 
thereof. • 
The invention consists generally in the com 

bination, with the usual fire-chambers of an 
ordinary furnace, of a primary and a supple 
mentalcombustion-chamber, said combustion 
chambers being arranged outside and in ad 
vance of the usual fire or heating chambers of 
the furnace. 
The invention also consists in other combi 

nations hereinafter described and claimed. 
In the drawings, Figure 1 is a perspective. 

Fig. 2 is a longitudinal vertical section show 
ing my improvement connected with the fire 
chambers of a boiler, the upper parts being 
broken away; and Fig. 3 is a horizontal Sec 
tion through my attachment. 
A is a chamber corresponding with the 

usual primary fire-chamber of a boiler-fur 
Ge. 
A'is a boiler; a, thegrate-bars; C',the bridge 

wall; and a the ash-pit. 
In front of the fire-chamber A, I attach 

a primary and a supplemental combustion 
chamber for burning liquid hydrocarbon. 
Bisthe primary combustion-chamber, made cylindrical and arranged horizontally. The 

sides of this chamber are inclosed by a Wall 
having perforations b b, and around the per 
forated wall is a casing adjusted SO as to 
leave an annular chamber b' between the in 
ner and outer Wall. 
C is a supplemental combustion-chamber 

connected with and arranged in advance of 
the primary combustion - chamber and at 
tached to the front plate of an ordinary fur 
nace. This chamber is properly of a diame 

My invention relates to improvements in 

ter about three times as great as that of cham 
ber B and approximates the size of the fire 
chamber under the boiler. A water-jacket c 
surrounds this chamber, the same being sup 
plied through pipe c' and relieved through 
pipe c.which discharges into a funnelor other 
receptacle to be conducted to the boiler as 
feed-Water or otherwise, as may be desired. 
D is a blast-pipe leading from a blower or 

other source of air-supply under pressure 
through a valve-chamber d and ends in a 
nozzle d', having an elongated vertically-ar 
ranged slot. A branch D' of this pipe leads 
from the main trunk behind the valve-cham 
ber d through valve-chamber d to the annu 
lar space b' around the inner wall and dis 
charges into combustion-chamber B through 
the perforations b b. Another branch D? 
leads from the main trunk to the rear end of 
Supplemental combustion-chamber, discharg 
ing just beneath and in front of the forward 
extremity of chamber B. This latter branch 
is provided with a cock or valved for regu 
lating at Will the opening through the same. 
E is an oil-supply pipe leading from source 

of supply through a regulating-valve e and a 
movable nozzle e' to a point in front of the 
blast-nozzle d'. - 

In valve-chambers did I have reciprocat 
ing Valves or cut-offs 1 and 2, respectively. 
These valves slide in dovetail grooves over or 
across ports in the diaphragms across the 
valve- chambers to augment or reduce said 
ports and regulate the volume of air passing 
through them. 
Attached to the móvable oil-nozzle e' is a 

plate or cut-off e, whose lower edge termi 
nates in the same horizontal plane with the 
lower end of the nozzle. When the cut-off is 
moved to contract or enlarge the air-nozzle, 
the oil-nozzle moves with it, so that the air. 
current Will always impinge against the 
Stream of oil as it issues from its nozzle. The 
oil-nozzle has an elongated narrow slit extend 
ing athwart the blast-nozzle, so as to present 
a thin film or sheet of liquid to the blast. 
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Mounted on suitable supports H. H. Habove 
the blast-pipe and its branchesis a rock-shaft 
h, having laterally-projecting arms 3 3 and 
4 and operating lever-handle h', and upon 
One of these supports adjacent to the handle 
is a graduated scale h’. Upon other supports 
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I I, I, and I are mounted vibrating lever 
arms 5 5, 6, and 7. Graduated Scales are 
also mounted on each of these supportS eX 
cept I?. To the other ends of the levers 55 
the air-valves 1 and 2 are attached. To the 
other end of lever 6 the piston of oil-valve e 
is attached. To one end of lever 7 the mov 
able oil-nozzle e' and connected plate e are 
attached, and all of these levers are opera 
tively connected with the rock-shaft by means 
of links or connecting-rods reaching from said 
levers to the laterally-extending arms. The 
arms 33 and levers 5 5 and 6 have movable 
blocks, to which the connecting-links are at 
tached, the purpose being convenience of ad 
justment of the relative movement of the sev 
eral valves and the nozzle. 
The graduated scale indicates to the oper 

ator the exact relative position of the Valves 
at all times. 
K is a door or cover for an opening through 

the end of supplemental combustion-chamber, 
through which a torch is inserted for igniting 
the oil spray or vapors when starting the fur 

Ce. 
Broken fire-brick or other refractory mate 

rial, substantially as shown, is filled in the 
space A. 

Operation: The blast being started, oil be 
ing fed through its nozzle and blown in Spray 
through chamber B and then ignited, the op 
eration will be substantially as follows: The 
oil will be atomized and given a longitudinal 
or forward impulse by the blast through air 
nozzle d' and oxygen for partial combustion 
furnished. The forward movement of the gas 
eous and vaporous products will be retarded 
and further oxidized by the annular blast 
through the perforations b b. The resultant 
products (carrying unconsumed vapors and 
gases and finely-divided particles of carbon) 
pass into the enlarged supplemental combus 
tion-chamber, where additional air through 
branch D* is supplied and space and time af 
forded for the expansion and further ignition 
of the combustible material. From thence a 
highly-heated undulatory flame then rushes 
from chamber C to the fire-chamber space A, 
passes over the refractory material in said 
chamber and over the bridge-Wall, and con 
tinues in a relatively thfin rolling sheet of Visi 
ble flame nearly to the rear end of the boiler, 
where it ends, and the heated incombustible 
products pass through the boiler-flues and 
escape through the stack in the usual Way. 
Having now described my invention, what 

I claim is 
1. The combination of a combustion-cham 

ber having air-inlet ports around its sides and 
separate injector port through one end and 
valved air-conduits communicating With the 
chamber through said ports, Substantially as 
described. 

2. The combination of a combustion-cham 
ber having air-inlet ports around its sides and 
separate inlet-port through one end and 
means consisting of valved conduits and air 

under pressure for Supplying and regulating 
a desired relative volume of air to the chamber 
through the respective ports, substantially as 
described. 

3. The combination of a primary combus 
tion-chamber having inlet-ports around its 
sides and a separate inlet-port at One end, an 
enlarged supplemental combustion chamber 
adjacent to the primary chamber having air 
port, and means, as valved conduits and air 
under pressure, for regulating and Supplying 
the proper relative volume of air through the 
several ports, substantially as described. 

4. The combination of a combustion cham 
ber having inlet-ports around its sides and a 
separate port at One end, oil-supply pipe, oil 
valve, air-conduits leading to the different 
passages, air-valves, and a rock-shaft for si 
multaneously operating the said valves, sub 
stantially as described. 

5. The combination of a combustion-cham 
ber, oil-supplypipe, means, as a blast, for spray 
ing oil, adjustable oil-nozzle, and an air-valve 
having one edge in a plane with and adjust 
able with said nozzle, substantially as de 
scribed. 

6. The combination of a combustion-cham 
ber having air-inlet ports around its sides and 
separate inlet-port through one end, oil-valve, 
movable oil-nozzle, air-Valve adjacent to the 
oil-nozzle, air-conduits leading to the differ 
entinlet-ports, valves in Said conduits, a rock 
shaft carrying laterally-extending arms, and 
links connecting the arms, valves, and oil 
nozzle, Substantially as described. 

7. The combination of a primary combus 
tion-chamber, an enlarged supplemental com 
bustion - chamber in front of said primary 
chamber, the heating-chamber of an ordinary 
furnace in advance of these combustion 
chambers, and means for feeding air under 
pressure to both the combustion-chambers, 
substantially as described. 

8. A furnace for burning liquid or gaseous 
fuel, consisting of a combination of a fuel 
Supply pipe, a primary combustion-chamber 
having air-inlet ports around its sides and 
separate port through one end, leading to said 
chamber, air-blast pipes discharging through 
Said ports, an enlarged supplemental combus 
tion-chamber, and the heating-chamber of an 
ordinary furnace, substantially as described. 

9. A boiler-furnace for burning liquid or 
gaseous fuel, embracing the combination of a 
primary combustion-chamber having endwise 
and lateral air-passages, means for feeding 
the fuel to said chamber, means for feeding 
air under pressure through said air-passages, 
and an enlarged Supplemental combustion 
chamber, substantially as described. 

10. The combination of a primary combus 
tion-chamber having ports around its sides 
and separate port at One end for the admis 
sion of air, an oil-pipe for supplying oil in 
rear of said chamber, air ducts or pipes for 
conducting air under pressure through the 
side and end air-ports to said chamber, an 
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enlarged supplemental combustion-chamber, 
and an air-duct for supplying air under press 
lire to Said supplemental chamber and fire 
and heating chamber beneath the boiler, sub 
stantially as described. 

11. A furnace involving the combination of 
a primary combustion-chamber having air-in 
let ports around its sides and separate port 
in one end, an oil-feed, a forced-air feed lead 

Io ing to the inlet-ports of the combustion-cham 
ber, an enlarged supplemental combustion 

chamber, and forced-air feed leading to the 
said supplemental chamber, said chambers 
being arranged outside the main heating-re 
gion of a furnace, substantially as described. 
In testimony whereofIaffix my signature in 

the presence of two witnesses. 

JULIUS LEEDE. 
Witnesses: 

WM. M. STOCKBRIDGE, 
A. F. RANDALL. 
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