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SPARK ELMINATOR AND SMOKE CON 
SUMER, 

Joseph E. Hazelton, Detroit, Mich., assignor of 
fifty-one per cent to Bernard Taylor, Detroit, 
Mich. 

Application September 14, 1934, Serial No. 744,060 
1. Claim. 

This invention relates to improvements in 
Spark eliminator and Smoke consumers which 
may be used upon home furnaces either steam, 
hot Water or hot air, stationary steam boiler fur 
nace, also boiler furnace of locomotives, traction 
engines, Steamboats and the like. 
The object of the invention is to provide a sim 

ple and practical apparatus of this character 
Which will not only effectively prevent fires due 
to Sparks from Smoke Stacks or chimneys but 
which will consume the Smoke, save fuel, increase 
the draft and render the operation of the furnace 
otherwise more effective and economical. 
Another object is to provide means for chang 

ing to the 'straight draft' or exhaust to atmos 
phere direct; and to provide a single controlling 
lever by means of which the mechanism for 
effecting the above may be operated and adjusted. 

Still another object is to supply the fire with 
an artificial draught, thereby eliminating Smoke 
combustion in the furnace and also eliminating 
combustion chambers. 

Still another object is to have the proper 
draught under any Weather condition and in case 
of dry weather or high winds it is not necessary to 
shut down manufacturing plants due to flying 
Sparks. 
A further object is to provide a device for tak 

ing Smoke from the chimney or stack and renov 
ing cinders, soot and other particles therefrom 
and delivering Said cinders, soot and other parti 
cles above the furnace grates for reburn 
ing, thus eliminating fire hazards from sparks in 
furnaces which have automatic StokerS. 
The invention consists essentially of a fan or 

blower adapted to Withdraw the Smoke, cinders, 
Soot and gasses from the Outlet pipe through a 
Suitable pipe and force Said Smoke etc. into a Sep 
arator which separates the cinders, SOot and 
gases from the lighter gases and air. All heavy 
particles as well as heavy gases are conveyed 
back to the furnace for reburning, While the light 
er gases and air are conveyed to the Smoke stack 
or chimney. The return of the heavier gases and 
soot to the furnace or the like is performed either 
automatically by thermostatic control or manu 
ally. It will be noted, with an apparatus of this 
nature, high smoke stacks are not necessary as 
the invention creates all the draught required. 

Further and minor objects will more fully ap 
pear hereinafter, reference being had to the ac 
companying drawing which illustrates What I 
believe to be the best embodiment of the inven 
tion, in which: 

Figure 1 shows a side elevation of the invention 

(C. 110-120) 

installed on a furnace, namely, a hot air furnace. 
Figure 2 is a detailed view on an enlarged Scale 

of the mercury Switch shown in Figure 1. 
Figure 3 is a fragmentary view in side eleva 

tion of the exhaust pipe and the by-pass pige 
leading to the blower as disclosed in Figure . 

Referring to Figure 1, a furnace is shown hav 
ing the usual draught pipe 2 and elboW 3 which is 
connected to the outlet pipe 4. There is a pipe 5 
having one of its ends connected to Said pipe Á 
and having the other end connected to a blower 
6 which is driven by a motor . A pressure pipe 
8 is attached at one end to the top of the biower 
6, while the other end of pipe 8 is connected to 
the inlet side of separator 3. The separator 9 is 
of the usual centrifugal type Separator Which haS 
three pipe connections; namely the incoming or 
recirculating pipe 8, pipe it which connects the 
bottom of the separator to the furnace, and escape 
pipe is for carrying off the lighter gases to the 
chimney 4A 

Still referring to Figure , a System of cables, 
chains or the like is shown having a hand oper 
ated reel 2 or any other suitable actuating nearls 
Such as a thermoStatic control nechanism. The 
manually operated reel is shown at the 'or' posi 
tion and when it is turned to that position, cable 
3 is pulled toward the reel, thereby opening 
damper f4 and draft door 6 through the medium 
of ever 5. 
When reel 2 is turned to the “off’ position, ca 

ble 3 is moved in the opposite direction as that 
indicated by the arrows. The lever 5 is thus ra 
dially actuated because it is connected at its cen 
ter to the shaft of the damper 4 thereby closing 
the damper. As the inner end of lever 5 is being 
lowered by cable 3, a cable , which is attached 
to the outer end of lever 5, is pulled upwardly 
thereby operating the lever 3 mounted on the 
shaft of damper 23. There is another cable. A 
attached near the outer end of lever 5 and which 
is adapted to open door 8, when the damper G is 
in closed position. 
Another cable 2 is provided which is connect 

ed to one end of lever 9 and having the other 
end connected to reel 2. This cable is also used 
to operate a switch 22 which is a conventional 
type of mercury SWitch. 
A link 23 connects levers 9 and 24 together. 

The link 23 is adapted to actuate lever 24 of the 
damper 25. A spring 26 is connected on one end 
to bracket 27 held in place on pipe 4 and con 
nected on the other end to said link 23 through 
hole 23A. The link 23 travels radially when it 
is operated, because both levers 9 and 24 are the 
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2 
Saime length. The levers 9 and 24 act as a Snap 
On and off mechanism and partially lock the 
whole system at either “on' or “off’ position, 
The tension spring 26 is adapted to assist the 
levers 9 and 24 through the medium of the link 
23 in opening and closing their respective damp 
ers 20 and 25. Another cable 28 is provided and 
Which is connected to the end of lever 24 and to 
the back draft door 29 So that door 29 will be 
opened and closed. All cables referred to above 
passing through pulleys as shown in Order to 
aWOid friction. - 

The switch referred to above is operated by 
cable 2. Cable 2 is attached to the pivoted arm 
22 of the mercury switch, and whenever the cable 
is moved up or down, the Switch arm 22 is also 
moved up or down. The arm 22 is pivoted to a 
bracket 6. The mercury bulb 36 is Securely fas 
tened to the free end of the arm. 22. ires 3 
and 38 indicate the electric circuit. The circuit 
is closed when cable 2 pulls the arm 22 down, 
and the circuit is opened when cable 2 moves 
the airn 22 upWardly. 

Pipe O has a bend A, and because of this 
bend, it is necessary for the pipe to be cleaned 
out. There is a housing 3 provided for the damp 
er 4, and the housing 39 has an aperture 38A 
opening into the pipe . A cover 3 is normally 
Secured by Screws 4 over the aperture 35A, but it 
may be removed so that a brush can be inserted 
into the pipe to push the accumulated dirt into 
the furnace . 
The gas outlet pipe is adjustable, that is, up 

and down, as shown by dotted lines A and i3. 
The pipe f l is held in its adjusted positions by a 
Split collar 34. The collar 34 is secured to the 
pipe f by a bolt 32 and nut 33 as shown in Figure 
12. The adjustiment of pipe f is essential to the 
operation of separation, when installing the sys 
tem or when installing a new blower or motor. 
When the pressure of a blower is determined the 
pipe is inserted to the proper Working depth 
and locked for the proper Separation of the heavy 
particles from the lighter gases. 

It will be noted that in order to eliminate Wi 
brations and undue noise, the motor and blower 
6 are mounted on a common base 35 secured on 
the chimney wall. The base 35 Straddling the 
Outgoing pipe A in order to be low enough to ac 
connodate the required height of pipes to and 
from the separator. The Separator also being 
noiseless due to bars 39 being mounted on said 
Separator and having resilient pads 4 between 
the contacting foot and the ceiling. 

ihe operation of the invention is very simple, 
When heat is required, the reel is turned to the 
“on' direction pulling cables in the direction 
shown by arrows, opening lower draught door 6, 
closing door 8, opening danper f, opening 
damper 28, closing damper 25 and back draught 
door R9. At the same time cable 2 pulls down 
lever 22 which closes the electric circuit to notor 
which in turn rotates blower 6. The outgoing 

Smoke, cinders etc., are pulled by the suction of 
said blower 6 and due to damper 25 and draught 

2,086,671. 
door 29 being closed as well as damper 20 being 
open, said outgoing Smoke etc. are forced at high 
preSSure into separator 3 through pipe 8. The 
Soot is forced centrifugally inside of the separator 
at a high rate of speed, the heavy particles cling 
to the wall by centrifugal force while going down, 
Whereas, the lighter gases being too light to foll 
low the heavier particles, escape through pipe 
into chimney, while said heavy particles fail 
through the separator down into pipe and into 
fire box of furnace to be burned. 
When the amount of heat is sufficient, the reel 

Or automatic mechanism is reversed, closing 
draught door 6, opening door 8, closing damper 
4, closing damper 2, opening damper 23 and 

opening draught door 29 theireby letting the gas 
es escape through pipe 4 in the manner of the 
ordinary type of furnace. When the reel is turned 
to “off’ position, cable 3 through the medium of 
lever 5 pulls cable up, and cable pulls up 
cable 2 through the medium of lever 9 which 
loves arm 22 up, when airn 22 is moved up, the 

circuit 37-38 is opened thereby stopping the 
notor E. 
From the above description of the invention 

it Will be noted that the heavy particles men 
tioned are unburned material which would other 
Wise be wasted if not collected and reburned by 
the invention. 

Having thus described my invention, what I 
claim as new is: 
The combination. With a furnace including a 

fire box provided with a Smoke pipe, a by-pass 
pipe, and a blower having motor Operating means 
being connected to the Smoke pipe by the by-paSS 
pipe, the Said Smoke and by-paSS pipes having 
damper means therein and the Said danper 
means being connected together, a recirculating 
pipe being connected to the outlet side of the said 
blower, a separator being connected to the other 
end of the recirculating pipe, the said separator 
having a return pipe connected to its lower end 
and leading to the fire box, the said return pipe 
having damper means therein, a second Smoke 
pipe. Connected to the top Side of the separator 
for the escape of the lighter gases, a control de 
Vice embodying a rotatable reel, a cable trained 
over the reel and being connected to one end of 
the return pipe damper means, a second cable 
trained over the reel and being connected to one 
end of the by-pass damper means, and the second 
mentioned cable having a Switch means attached 
thereto, a third cable being trained over pulleys 
and being connected to an end of the return pipe 
damper means, and the said third cable also being 
connected to an end of the by-pass pipe damper 
means, the Said control device adapted for open 
ing both the return pipe damper means, and the 
by-pass damper means while at the same time 
closing the Smoke pipe damper means, and the 
Said SWitch means adapted to be closed simu 
taneously with the opening of the by-pass damper 
means thereby starting the motor operating 
means for the said blower. 
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