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Serial No. 641,303, 
To all whom, it many concern: 
Be it known that I, ALFRED COTTON, a 

subject of the King of Great Britain, resid 
ing in the city of Newark, county of Essex, 
and State of New Jersey, have invented cer 
tain new and useful improvements in Air 
Regulators for Steam-Boiler Furnaces. Of which the following is a specification. 
This invention relates to apparatus for 

controlling the admission of air to furnaces 
for burning the gases arising from the pri 
mary combustion on the grates. It is adapt 
ed for use with all kinds of solid fuel, but 
more particularly for use with bituminous 
coal and other smoky fuels to reduce or do 
away with the emission of Smoke. 
The object of this invention is to provide 

an apparatus which will supply a large 
amount of air over the fire for a predeter 
mined time, said charge arising at the end 
of a fixed interval. This charge may be 
governed somewhat by the length of time 
the fire door is open during the operation of 
charging the furnace with fuel. 
Another object of the invention is to pro 

vide an apparatus which will automatically 
govern the amount of air supplied to the 
fire box after each charging of fuel, the 
fireman or stoker being thus relieved of all 
responsibility as to the amount of air thus Supplied. 
Other objects and advantages of the in 

vention will appear hereinafter. 
The drawing represents a front elevation 

of a portion of a furnace showing a fire door 
and my air supplying apparatus connected 
thereto, the valves of the apparatus being 
shown in sectional view. 

Referring to the various parts by numer 
als, 1 designates the fire door of a steam 
boiler furnace; 2 a main steam Supply pipe 
and 3 a pair of steam jet blowers for sup 
plying air over the furnace grates. These 
blowers are shown as arranged in the boiler 
front on each side of the fire door, but it 
will be understood that they may be ar 
ranged in the fire door as shown in my Pat 
ent No. 899,102, or at any suitable place 
about the furnace. - 

To supply steam to the blowers, steam 
pipes 4 are employed, and these pipes are 
connected by means of a single pipe 5 to 
the main steam Supply 2. Interposed in the 
pipe 5 is a pressure-actuated controlling 
valve 6 which controls the admission of 
steam to the pipes 4 and the blowers. The 

controlling valve consists of a valve proper 
carrying a depending valve stem 8 on the 

lower end of which is secured a piston 9. This piston reciprocates in a cylinder 10 
and the valve is arranged to seat down 
Wardly on the valve seat. The steam is 
admitted to the upper surface of the piston 
and the under side of the valve 7. As the 
area of the piston is considerably greater 
than the area of the under side of the valve 
the downward pressure on the piston holds the valve seated. 
A controlling reservoir 11 is connected by 

a pipe 2 with the main steam supply and 
arranged in said pipe is an admission valve 
13. This valve moves inwardly to its seat 
and the pressure from the steam pipe 12 
tends to unseat said valve and force it out 
Wardly. The stem 14 of said valve is con 
nected to the lower end of a lever 15, to the 
upper end of which is connected a spring 16. 
The free end of this spring is connected by 
a chain 17 with the fire door, said chain be 
ing of such length that when the fire door 
is closed the valve 13 will be held to its 
seat with a fair amount of pressure. It is 
Imanifest that when the fire door is opened 
the pressure of the steam under the valve 
and tending to unseat it will at once open 
the valve so that steam may freely pass 
from the pipe 12 into reservoir 11. To the 
controlling reservoir 11 is connected a pipe 
18, the upper end of which communicates 
with the lower end of the piston chamber 
10 and delivers the steam to said chamber 
under the piston therein. 
Connected to the lower end of the control 

ling reservoir is an outlet pipe 19 in which 
is arranged a needle valve 20, said valve 
governing the speed of exhaust from the controlling reservoir. 
The operation of this apparatus may be 

briefly described as follows: Upon opening 
the fire door for charging the furnace with 
fuel, steam will unseat the valve 13 and flow 
into the controlling reservoir 11. Steam will 
also rise through pipe 18 into the lower end 
of the piston chamber, and pressure will 
accumulate therein until said pressure, com 
bined with the pressure on the under side 
of the valve 7, will lift said valve from its 
seat and open communication from the steam supply through the pipe 5 to the pipes 
4 leading to the blowers. When the fire door 
is closed the valve 13 will be seated and the 
supply of steam to the controlling reservoir 

70 

80 

85 

90 

95 

00 

0. 

110 



O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

80 

55 

2 

will be cut off. Pressure will be maintained, 
however, in the lower portion of the piston 
chamber 10 and the valve 7 will be held open 
until the pressure in the controlling reser 
voir, by reason of the exhaust through the 
needle valve 20 is so reduced that the pres 
sure on the upper side of the piston in the 
piston chamber will seat said valve. The 
supply of steam to the blowers will then be 
cut off and the apparatus will be at rest until 
the fire door is again opened and the con 
trolling reservoir again charged. 

It is to be noted that the reservoir 11 
serves merely as a controlling reservoir, the 
pressure therein controlling the operation 
of the valve which admits steam directly to 
the blowers from the steam supply. It is 
manifest that by properly proportioning the 
controlling reservoir and the supply of 
steam thereto, and by properly adjusting the 
needle valve, the supply of air to the furnace 
after each charging with fuel may be regul 
lated to the proper interval. The control 
ling reservoir may be comparatively small 
as it is not necessary to store therein the 
steam which is subsequently to be supplied 
to the jet blowers, as in the apparatus cov 
ered by my Patent No. 899,102 dated Sep 
tember 22nd, 1908. It is manifest, therefore, 
that I have provided a very simple but effi 
cient means for controlling the supply of air 
over the grates after each charging with 
fuel. It is also manifest that the apparatus 
is capable of a very wide range of adjust 
ment. While I have described the apparatus as 
being operated by steam pressure, it will, of 
course, be understood that it may be oper 
ated by any fluid under pressure, and I de 
sire it understood that I am not to be limited 
specifically to the use of the apparatus with 
Steam. Having thus fully described my invention, 
what I claim as new and desire to secure by 
Letters Patent, is: 1. An air regulator for a furnace com 
prising a controlling reservoir of fixed ca 
pacity, means for supplying steam to said 
reservoir, means for permitting steam to ex 
haust therefrom, a pipe leading steam to the 
furnace fire box, a valve in said pipe means 
whereby said valve will be normally held 
seated or closed by the steam pressure in 
said pipe, means whereby steam under pres 
sure from the controlling reservoir will un 
seat or open said valve, in combination with 
a fire door, a valve controlling communica 
tion from the steam supply to the control 
ling reservoir, means operatively connect 
ing the fire door to said valve whereby said 
valve will be opened when the fire door is 
opened and will be closed when the fire door 
is closed. . . . 

2. An air regulator for a furnace com 
prising a controlling reservoir of fixed ca 
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pacity, means to control the Supply of steam 
to the controlling reservoir, a steam jet 
blower, a valve controlling the supply of 
steam to said jet blower, means whereby 
said valve will be normally held closed by 
the steam pressure, means operated by pres 
sure from the controlling reservoir to open 
said valve and permit steam to flow to the 
jet blower when the pressure in said con 
trolling reservoir is substantially equal to 
the pressure holding the said valve closed, 
and means to permit steam to flow from the 
controlling reservoir, whereby the steam 
supply to the jet blower will be cut off when 
the pressure in the controlling reservoir is 
sufficiently reduced. 

3. An air regulator for a furnace com 
prising a controlling reservoir, means for 
intermittently supplying steam to the con 
trolling reservoir, a steam jet blower, a valve 
controlling the supply of steam to said jet 
blower, means whereby said valve will be 
normally held closed by the steam pressure, 
means operated by pressure from the con 
trolling reservoir to open said valve and 
permit steam to flow to the jet blower when 
the pressure in said controlling reservoir is 
substantially equal to the pressure holding 
the said valve closed, and means to permit 
steam to flow from the controlling reservoir, 
whereby the steam supply to the jet blower 
will be cut off when the pressure in the con 
trolling reservoir is sufficiently reduced. 

4. An air regulator for a furnace com 
prising a controlling reservoir of fixed ca 
pacity, a fire door, means operated by the 
fire door in opening and closing to inter 
mittently supply steam to said reservoir, a 
steam jet blower, a valve controlling the 
supply of steam to said jet blower, means 
whereby said valve will be normally held 
closed by the steam pressure, said means 
being also operated by pressure from the 
controlling reservoir to open said valve and 
permit steam to flow to the jet blower when 
the pressure in said reservoir is substantially 
equal to the pressure holding said valve 
closed, and means to permit steam to flow 
from the controlling reservoir, whereby the 
steam supply to the jet blower will be cut 
off when the pressure in the controlling 
reservoir is sufficiently reduced. - 

5. An air regulator for a furnace com 
prising a controlling reservoir of fixed ca 
pacity, means for supplying steam to said 
reservoir, means for permitting steam to ex 
haust therefrom, a pipe leading steam to the 
furnace fire box, a valve in said pipe adapt 
ed to close against the steam pressure there 
in, a piston connected to said valve and of 
larger area, said piston being exposed to 
steam pressure to hold said valve closed, 
means whereby steam from the controlling 
reservoir will operate on said valve piston 
and unseat said valve, a fire door, a valve 
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controlling communication between the 
steam supply and the controlling reservoir, 
and means operatively connecting the fire 
door to said valve whereby said valve will 
be opened when the fire door is opened and 
will be closed when the fire door is closed. 

6. An air regulator for a furnace com 
prising a controlling reservoir, means for 
supplying steam to said reservoir, a pipe 
leading steam to the furnace fire box, a 
valve in said pipe adapted to be moved in 
one direction by the steam pressure therein, 
a piston connected to and of larger area than 
said valve, said piston being exposed to the 
steam pressure in the pipe to move said 
valve in one direction, means whereby steam 
from the controlling reservoir will operate 
on said piston and move it in the opposite 
direction, a fire door, a valve controlling 
the pressure in the reservoir, means oper 
atively connecting the fire door to said valve 
whereby said valve will be opened when the 
fire door is opened and will be closed when 
the fire door is closed. 

3. 

7. An air regulator for a furnace com 
prising a controlling reservoir, means for 
supplying steam to said reservoir, a pipe 
leading steam to the furnace fire box, a 
valve in said pipe adapted to be moved in 
one direction by the steam pressure therein, 
means connected to said valve and exposed 
to steam pressure to move said valve in one 
direction, means whereby steam from the 
controlling reservoir will operate on said 
valve moving means to move said valve in 
the opposite direction, a fire door, a valve 
controlling the pressure in the reservoir and 
means operatively connecting the fire door 
to said valve, whereby said valve will be 
opened when the fire door is opened and 
will be closed when the fire door is closed. 
In testimony whereof I hereunto affix my 

signature in the presence of two witnesses. 
ALFRED COTTON. 

Witnesses: 
WM. R. DAVIs, 
F. R. MILLER. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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