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to al., whoIn it in aty concern: 
Be it known that I, SAMUEL M. TRAPP, a 

citizen of the United States, residing at Ta 
coma, in the county of Pierce and State of 
Washington, (whose post-office address is Ta 
coma, Washington,) have invented a new and 
useful Improvement for Burning Pulverized 
and Liquid Hydrocarbons for Fuel and Heat 
Purposes, of which the following is a clear 
and concise description. 
My newly-invented improvement has for its 

object the use of pulverized and liquid hydro 
carbon for fuel, so as to produce a clear,smoke 
less, and economical heat for steam-generat ing and other fuel purposes. 
The novelty of my invention is illustrated in the accompanying drawings, in which 
Figure 1 is a horizontal section of the fire pit of a boiler for steam-generating purposes. 

Fig.2 is a vertical longitudinal and Fig. 3 a. 
vertical cross section of the same. Fig. 4 is 
a Yertical section of a dry-carbon-pulverizing 
mill, and Fig. 5 illustrates the regulating Wheel for same. 
The essential features of my newly-invent ed improvement consist of a superheated 

steam or air blower A, a pulverizer, Fig. 4, 
and a series of brick or hollow-tile ?lues AEF. 
It can be operated by steam or other power. 
The brick or hollow-tile flue or ?luesA EF are designed to be placed in any steam-boiler 

fire-pit to suit the conditions and can be so 
located without making any radical change 
of the fuel-burning systems now in use. The 
brick or hollow-tile flue or flues AEF can 
be placed in the fire-pit, as shown in the draw 
ings, so as to force the flame toward the fire 
pit doors L and allow it to rebound over itself 
and back over the bridge-wall K, and thence 
through the boiler-flues to the atmosphere. 
They may be so constructed with ports open 
ing in other directions as to discharge and 
Spread the flames more widely. The brick 
or hollow-tile flue A begins near the front of 
the fire-pit Hand continues to near the bridge 
Wall K, where it branches out on either side 
and has outlet port-holes J J opening toward 
the fire-pit doors L, so that when the flame is 
produced within the flues AEF it thence pro 

of burning fuels. 

fire-pit H, where perfect combustion is ob 
tained and but little, if any, of the heat, 
sparks, smoke, or filth escapes to the atmos 
phere, the laterally-extending flue F, with its 
parts, serving as a deflector for the flame. 
The liquid hydrocarbon or dry pulverized car 
bons are fed into the hot-blast A and ignition 
flue or flues E F as fast only as perfect com 
bustion is demanded in the fire-pit H. This 
will enable an engineer to keep the required 
temperature in a locomotive fire-pit and then 
prevent the annoyance of smoke or sparks 
and waste of steam, a saving not obtained by 
fuel-burning systems now in use. 
A locomotive can make positive and better 

time at less expense with my improvement 
than can be obtained from present methods 

The dry-carbon-pulveriz 
ing mill, Fig. 4, the air-blower, and power 
can be set up within the locomotive-tender 
and will occupy a small space. 
The hopper Y of the dry-carbon-pulveriz 

ing mill L' can be made of any capacity de 
sired. The pulverizing-mill, air-blower, and 
power are suitably connected and combined 
together. The mill is provided with a regul 
lating cut-off damper J', Fig. 4. The dis 
charge feed-pipe B is connected with the air 
blower pipe A, so that when in operation the 
air-blast and pulverized carbon become thor 
oughly mixed together, thence discharged 
into the ignition-?lues E, where a steady and 
continuous flame can be produced thereby, 
and discharged through the port-holes J into 
the fire-pit, where perfect combustion is ob 
tained. The combustion and temperature are 
regulated in the fire-pit H by admitting more 
or less air-blast and pulverized carbon, so as 
to generate the amount of steam required at 
all times and keep the same at a steady pres 
sure whether much or little steam is being 
used. The hot-blast and ignition flues AE 
F are provided with one or more inlet-open 
ings II, leading direct from the fire-pit H 
into the flues, so that when the process of 
my invention is set in operation and while 
the blast and carbon are passing into the hot 
blast and ignition flues A E, F a suction is 
formed at the heat-openings I that draws a 

CE). 

55 

65 

75 

9o 

95 

50 ceeds out through the port-holes J J into the part of the flame from the fire-pit into the too   



O 

25 

2 657,228 

flues E. F. This ignites the carbon and heats 
the blast up to a high temperature previous 
to being discharged out of the port-holes J 
into the fire-pit, where a continuous and per 
fectly-regulated combustion can be main 
tained at any and all times. In starting a 
cold boiler a wood fire is started to raise suf 
ficient steam to produce power, which oper 
ates the air-blower and the pulverizer. Then 
the blast and pulverized carbon are admitted 
to the hot-blast and ignition flues A E F, 
thereby effecting a complete operation of my 
invention. - 

The capacity of the pulverizing-mill, Fig. 
4, is made to correspond with the consump 
tion of fuel required. The outlet discharge 
chamber K'is provided with a regulating car 
bon-feed damper J and also a revolving and 
regulating wheel N, Fig. 5, which is attached 
to the pulverizing-mill shaft X. This wheel 
assists the damper J and insures a continuous 
regulated supply of pulverized carbon, the 
opening of the damper being large or small. 
The pulverizing-mill, Fig. 4, is provided 

With a suitable chamber K" between the mill 
L' and the regulating-wheel N, which will 
hold a certain quantity of pulverized carbon 
that can be kept in store and the discharge 
regulated by the damper J' and the wheel N. 
In the Space K. there is an opening M pro 
vided, so that if at any time there should be 
more carbon than is required to be used it 
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Will pass out into the store of unpulverized 
carbon, thus providing an accurate and uni 
form weight of pulverized carbon to be fed 
from the damper J', assisted by the wheel N, 
and thus prevent any disturbance of the con 
tinuous carbon-feed to the oxygen while in 
Operation. All kinds of fuel carbon can be 
used in my invention without changing the 
hot-blast ignition-flues. 
The following fuels can be used in my in 

vention: pulverized coal, coke, pitch, rosin, 
Wood, sawdust, shavings, liquid hydrocarbon, 
or Steam-carboned fuels of all kinds. When 
using the liquid hydrocarbon, it is conveyed 
through a pipe C, which is placed within the 
blast and pulverized-carbon pipe A and is ex 
tended up to Within a certain distance of the 
heat ignition-opening I, where it ignites and 
comes in direct contact with the hot blast and 
is forced through the flues EF out of the port 
holes into the fire-pit H, where perfect com 
bustion is obtained. Steam can be used with 
either dry or liquid hydrocarbons. If a hydro 
carbon heat is required, superheated steam 
is introduced in combination with the hot 
blast and ignited carbon and passed through 
the highly-heated flues EF and out of the 
port-holes J into the fire-pit H. When using 
liquid hydrocarbons, the dry-carbon pulver 
izer is not needed and, vice versa, when the 
dry carbon is used there is no need for a 
liquid-hydrocarbon storage-tank. 
The improvement is not complicated and 

will not get out of order beyond the ordinary 

wear and tear of the entire plant. The life 
of the boiler and fire-pit is prolonged, because 
no fire-door is used and they are not exposed 
to cold air, thus preventing contraction, ex 
pansion, and oxidation. By the use of my in 
vention no foreign substance will collect about 
or in the fire-pit, or in the tubes of the boiler, 
or in the smoke-stack, nor residue of any 
kind from the liquid hydrocarbon or dry car 
bon, because the process of my invention Will 
produce a clean smokeless heat at all times. 
The engineer is enabled to produce and main 
tain the required steam - pressure with less 
fuel and labor, a result no other carbon-fuel 
burning system has obtained. Any intelli 
gent man can operate my invention with 
perfect safety on stationary, marine, or loco 
motive boilers. When applying my inven 
tion to a fire-pit, its present grate-bars can be 
omitted or left in place and paved over With 
brick or tile R. Then the hot-blast ignition 
flues AEF are placed on this pavement and 
provided with suitable heat inlet or inlets. 
The liquid-hydrocarbon storage-tank or the 
pulverizing dry-carbon mill, air-blower, and 
power can be set up in any suitable place, so 
as to be convenient for the operation of any 
plant or plants that may be operated with my 
invention. 
Having described my invention and set 

forth its merits, what I claim is 
1. In a furnace, the combination with the 

fire-pit, of a fuel-flue leading from the front 
toward the rear of the fire-pit and in commu 
nication with the fire-pit for the intake of an 
igniting agent from the pit into the flue to 
ignite the fuel in the flue, and a deflector at 
the discharge end of the flue located to direct 
the flame from the flue toward the front of 
the pit, substantially as described. 

2. In a furnace, the combination with the 
fire-pit, of a fuel-?lue leading from the front 
toward the rear of the pit, the rear of the flue 
having laterally-extending portions formed 
with ports for directing the flame from the 
flue toward the front of the 
for drawing an igniting agent from the fire 
pit into the portion of the flue in advance of 
its laterally-extending portions, substantially 
as described. 

3. In a furnace, the combination with the 
fire-pit, of a fuel-flue leading from the front 
toward the rear of the pit and at the rear por 
tion having discharge-ports opening toward 
the front of the pit to direct the flame from 
the flue, toward the front of the pit, said flue 
having at its forward portion inlet-openings 
communicating with the fire-pit for creating 
an inward suction from the fire-pit into said 
flue, substantially as described. 

4. In a furnace, the combination with the 
fire-pit, of a fuel-flue leading from the front 
toward the rear of the pit, said flue having 
inlet-openings at its forward portion commu 
nicating with the fire-pit to create a suction 
from the pit into the flue and provided at its 

pit, and means 
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rear portion with flame-discharge ports, sub 
stantially as described. 

5. In a furnace, the combination with the 
fire-pit, of a fuel-flue leading from the front 
toward the rear of the pit, said flue having 
inlet-openings at its forward portion commu 
nicating with the fire-pit to create a suction 
from the pit into the flue and provided at its 
rear portion with flame-discharge ports, and 
means for directing an air-blast into the flue, 
substantially as described. 

6. In a furnace, the combination with a 
fuel-flue in communication with the fire-pit, 
of a pulverizing-mill communicating with the 
fuel-flue, said mill being provided with a 
damper to regulate the flow of the material 

and having a rotary feed-wheel above the 
damper, substantially as described. 

7. In a furnace, the combination with a 
fuel-flue in communication with the fire-pit, 20 
of a pulverizing-mill communicating with the 
fuel - flue, said mill being provided with a 
damper to regulate the flow of the material 
and a pulverized-fuel- containing chamber 
above the damper provided with an overflow- 25 
opening for the discharge of excess of fuel, 
substantially as described. 

SAMUEI, M. TRAPP, 
Witnesses: , 

L. A. NICHOLSON, 
H. E. NORRIS. 

  


