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This invention relates to furnaces and each with relation to the others , to effect 
especially to the means for controlling the the proper relative distribution of the air , 
supply of air for combustion of the fuel in the said valves will respond to variations in 
furnaces using powdered coal or fuel of the aggregate or total draft of the furnace 

8 similar nature . when the rate of the fuel supply is varied 60 
In furnaces for burning powdered coal as to meet the varying demands upon the power 

now commonly constructed , the combustion or output of the furnace , wliile retaining the 
chamber is relatively large and high as coin - proper relative action , so that after the 
pared with that of a furnace in which the proper initial adjustment has been made 

10 fuel is burned on a grate , and it is necessary for a given furnace , air will continue to be 65 
for efficient operation that air , commonly admitted with proper distribution for effi 
called secondary air , should be admitted at cient combustion without further operation 
numerous points to the combustion chamber , or care on the part of attendants . 
the inlets being distributed throughout the In the accompanying drawings 

15 height of the combustion chamber . ” Fig . 1 is a side elevation of a sufficient 70 
Furthermore , it is necessary to control portion of a boiler furnace , adapted for the 

the admission at various levels separately or combustion of powdered coal as its fuel , to 
individually in order to effect the proper illustrate an embodiment of this invention ; 
distribution of the incoming air as the draft Fig . 2 is a fragmentary horizontal section 

20 pressure varies from top to bottom of the on X of Fig . 1 illustrating the character of 75 
column of heated gases in the combustion one of the draft inlets ; 
chamber . : Fig . 3 is an elevation of one of the auto 

The inlet of air , or secondary draft con - matic draft controlling devices or inlet 
trol , is regulated by having separate inde - valves ; 

25 pendently operating valves , or doors , at the Fig . 4 a sectional plan thereof on line X * 80 
several air inlets , and the complexity of re - of Fig . 3 ; and 
quirements , owing to variations in draft Fig . 5 a sectional detail on line Xs of 
pressure at the different inlets when the fur - Fig . 4 . 
nace is working at any given combustion R eferring to Figs . 1 and 2 the furnace 

30 rate , and to variations in the total draft proper may be of usual construction , being 85 
pressure according as the combustion rate shown as having its side wall , 2 , provided 
is changed to meet the varying demands with a number of draft , or air inlet , passages 
upon the furnace , is such that heretofore the 8 , shown in dotted lines in Fig . 1 , each hav 
draft doors have been controlled by hand ing its inlet opening , 6 , near the rear of the 

35 operation , requiring careful and practically furnace and each being continued across the 90 
constant attention , and the exercise of a front wall , as best shown in Fig . 2 , in which 
high grade of skill or judgment , in order front wall it is provided with a number of 
to maintain the operation of the furnace at delivery openings , 4 , into the combustion 
a high state of efficiency . chamber , 5 , or space in which the combus 

40 The purpose of the present invention is to tion of the fuel goes on . 
provide for efficient control of the distribu - This is a well known arrangement in fur 
tion of the air automatically , which is ac - naces of this nature , and it will be observed 
complished by the employment in connec - that the several passages are themselves 
tion with each draft inlet , of an automati - horizontal and collectively form a vertical 

45 cally operating regulating device , or valve , series extending from top to bottom of the 100 
with provision for adjustment of its action combustion chamber , with the inlet open 
in response to the draft pressure , that is , to ings , 6 , standing in a vertical series , and 
the difference between the external pressure each such opening has been provided with 
at each inlet and the pressure in the com - a door or valve to regulate the admission 

50 bustion chamber at the place , or level , at of air therethrough , which doors , so far as 105 
which the air is delivered from said inlet I know , prior to this invention , have had 
into the combustion chamber . to be operated by hand in order to determine 

The nature of the controlling means is properly the amount of air admitted 
such that when the several inlet valves , or Ehrough each opening , and have had to be 
doors , are properly individually adjusted , operated by hand from time to time accord - 110 
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upon it . cuired for efficiencould be admifur - str 

tive distributill maintainpon the 

is , testing nur , the sprinhich is Seins , 14 , en 

ing as the total or aggregate draft of the justed , will maintain the proper proportional 
furnace is varied to meet varying demands admission of air under substantially all con 
upon it . ditions of operation . 

It is required for efficiency that the proper In order to provide for ready adjustinent 
6 relative amount of air should be admitted and efficient action of the valves , 12 , the con - 70 

through the several passages when the fur - struction shown in detail in Figs . 4 and 5 is 
nace is operating at any given rate , and that effective . 
the aggregate amount of air admitted Said valves are shown as castings , tho 
through the entire series of ducts should be main portion of each of which is a curved 

10 varied as the demand upon the furnace va - plate as best shown in Fig . 4 , which presents 75 
ries while still maintaining the proper rela - an effective surface to the pressure of the ex . 
tive distribution of the air delivered by tho ternal air ; and serves to deflect the air which 
several passages . is admitted to the direction of the duct , 3 . 

These requirements are met , in accordance At the hinge edge , 16 , said plate is pro 
15 with the present invention , by the automatic vided at its upper and lower ends with lugs , 80 

air controllers , an effective embodiment of 17 , containing the pivot members at 13 which 
which is illustrated in Figs . 3 , 4 , and 5 . cooperate with corresponding pivot mem 

Each of the inlet openings , 6 , ( Fig . 1 ) is bers secured to the frame , 10 . The lower 
provided with a suitable frame , 10 , support - lug , 17 , also has affixed to it a support or up 
ing the draft regulator , shown as a door or right , 18 , having provision for supporting 85 
flap valve , 12 , mounted on a hinge or pivotal one end of the spring , 14 , and the means for 
support , 13 , near one side of the frame open - adjusting its resilient action on the valve . 
ing , and each being yieldingly impelled , as The said spring , 14 , is shown as a helical 
by the spring , 14 , shown as a helical torsion spring having its upper end secured to the 

25 spring , in the direction to close the opening frame plate , 10 , at 140 . . 90 
and shut off and check , or wholly stop the ad - The lower portion of said spring , 14 , en 
mission of air . circles the upright , 18 , which is screw thread 

The pressure of the external air on the ed , the end of the spring being fixed to an 
valve , 12 , however , tends to press it inward adjusting nut , 21 , threaded on said upright , 

30 and thus to open the valve , and such action 18 , together with a lock nut , 22 , to prevent 05 
takes place , owing to the diminution of pres - turning of said nut , 21 , on the screw up 
sure in the duct , 3 , due to the draft of the right , 18 , after it has been adjusted . 
furnace . Thus the tension of the spring , and its 
As the spring action , tending to close the resistance to the air pressure tending to 

35 valve is yielding , and increases progressively force the valve inward and open the air pas - 100 
as the door is opened owing to the increasing sage , may be adjusted by turning the nut , 21 , 
stress of the spring , it will be apparent that and fixing it in the new position by the nut , 
as the draft or reduction in pressure in the 22 , and each door of the series may be ad . 
combustion chamber increases , the valve will justed individually , to afford the proper 
be opened wider and will admit a corre - amount of opening relative to that afforded 105 
spondingly increased amount of air , so as by the other valves for any given draft rate . 
properly to maintain the increased combus - Once properly adjusted for the desired 
tion , due to the added draft . distribution of air , among the several pas 

It is common to regulate the intensity of sages , 3 , at any given draft rate , substan 
45 the fire , according to demands , by varying tially the same proportion will be main - 110 

the draft , as for example , by a damper con - tained if the draft is increased or dimin 
trolling the flow of the products of combus - ished , as the several valves will yield pro 
tion from the furnace to the up - take or chim - portionately to an increase in draft pressure 
ney , and by correspondingly varying the or will be closed proportionately by the 
feed or supply of fuel and primary air , and action of the springs , upon diminution of 115 
it will be seen that such variation in draft the draft pressure , and thus , when onre ad 
will automatically effect the proper regula - justed , will be self acting and will maintain 
tion of the admission of secondary air the proper admission and distribution of air 
through the passages , 3 , into the combustion under practically all conditions of service 

55 chamber , by the above described controlling of the furnace . 120 
devices , thus requiring no attention of the While the force of the springs may be ad 
operator to insure efficient action under the justed throughout substantially the desired 
varying conditions requiring a more or less range , it may be desirable , or necessary , for 
intense fire . the attainment of maximum efficiency , to use 

80 In order that the proper distribution of the springs of different initial strength , and 125 
air in the several passages , 3 , may be secured , consequently of different rate of increase of 
the springs , 14 , are capable of minute adjust . force for a given movement for the doors at 
ment and the spring for each valve will have the different levels . 
to be adjusted at the outset , to effect a proper The curved shape of the doors , or valves , 

05 relativo distribution , but once properly ad . is such that the entering air is gradually de - 10 

justeme cach do como un position the nut , 21 , 
40 

50 
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Anster to the direction of the flue of non the position , and means caid plate by reason of 4 
were the ducature acting said plate bing the ten 

45 

flected to the direction of the flue or air pas - yieldingly impels said . valve toward closed 
sage , 3 , in the side wall , and reacts upon the position , and means for adjusting the ten 
door with a pressure increasing with the sion of said spring , said plate by reason of 40 
velocity of tlie air , with less impact , or re - its curvature acting to deflect the air into 

5 bound , than if plain surfaced doors were the duct and being responsive to the re used . action due to the change of direction in ad 
The increase in reaction , due to the high dition to the static pressure or the incoming 

velocity of the air when the door is nearly air . 
fully open , as shown in dotted lines Fig . 4 , 3 . In a furnace , a wall having a plurality 

10 tends to compensate for the less effective re - of air inlets into the combustion chamber , 
luction of back pressure , or draft pull , in valves controlling the passage of air through 
the pocket at the rear of the door , which said inlets , said valves being opened by air 
does not get the full effect of reduction of pressure , and means adjusted to resist the 50 
pressure in the combustion chamber and in opening of different valves to different ex 

15 the passage , 3 , leading from the outside into tents . 
the combustion chamber . 4 . In a furnace , a wall having a plurality I clain of air inlets into the combustion chamber , 1 . A furnace the wall of which is pro - and automatically operated regulating de - 08 
vided with a plurality of air inlet ducts to vices for said inlets adjusted to permit air 

20 the combustion chamber , combined with to flow through some of said inlets more 
automatic valves in said ducts adapted to freely than through others . 
be opened by the pressure of the incoming 5 . In a furnace , a wall having a plurality 
air , and means for providing a predeter - of air inlets into the combustion chamber , 00 
mined yielding resistance to the opening valves controlling the passage of air through 

25 novement of each valve proportioned rela - said inlets , sald valves comprising curved 
tive to that of the other valves to effect a pivoted plates , yielding means to tend to 
corresponding relative distribution of the keep said valves in their closed positions , 
air in the several ducts which is thus main - and means to vary the pressure at which 15 
tained substantially the same at all rates of said yielding means yields . 30 air inflow . 6 . In a furnace , a wall having a plurality 

2 . The combination with an air inlet duct of air inlets into the combustion chamber , in the wall of a furnace having a laterally valves controlling the passage of air through 
disposed inlet opening , of a valve for auto - said inlets , said valves comprising spring 70 
matically controlling the admission of air closed concave plates , and means to adjust 

35 to the duct consisting of a curved plate the tension of said springs . 
pivotally supported near one side thereof 
in the inlet opening and a spring which ERVIN G . BAILEY . 


