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Toanwom imayconcern: 
Pe? knownthatI,H?YF,HAYDEN,of the_gity and County 

0f Columbia,have inVented Certainnewand ?seful Impróvementsin Devices for Feeding 
Airto_Boiler-Furnaces,ofwhighthefoIowing 
is aful,glearandexaet description,referengé 
Deinghadt9theacconpapyingdrawing,mak-? 

- ? extending downward bythe Sides ofthe door ing part ofthis specifeation,in whigh 
*gure1 represents ayerticallongitudipal op 

Wals ofthefire-pot,and,bypreference,theen sectión through theire-boxand the portion 
of a locomotive-boilersurroundingsaid box,? 

Fig.2 i8a trans, 
Yerse Yerticalsectionthroughthesame,Iook 
ShOWing my improvements, 

ing tOWard the fre-?oor,and shoWing a front 
view oftheairdistributér. Fig 3represents? 
the fre-brigkarchorpartitioninsection,and 
Fig,4is a front elevation ofthe same. 

Similar letters of reference denote corre 
spo?dingparts whereverused? 
IMyiuvention relatestoanovel auugement 

Of meansfor Supplying airto locomotiye and 
9ther furnaces for promoting Gombustion,as 
hereinafter explained, 
IntheaCCompanying drawing,Arepresents J 

the b0iler,withits Water-legs A'Surrounding 
the fire-p0t B,Said parts being of anyusual 
Or preferred form and arrangement adapting, 
them to the purpose to Whighthey are?o be 
applied,C is the door frame or opening, madeinanypreferredform,andbypreferenöé 
theframeoreasingis made with the double 
wals forming anintermediate air-dugt, de 
SCribed in former patents to Ine,This air 
duet may extend either Wholy around ?he 
doorframeor only partialy,as shoynin the 
drawing,in the presentinstance,at D,atthe 
upper part orside of Said frame,The frame 
C.extends outward fromthe flangee,through 
which itis securedto the front walloryater 
1eg of thefurnage,and has the.outer end of 
the duct Dproyidedwithanuprightcha?nber, 
E,the side Wals of whiehareperforated at 6 
to.regeiye supplypipes or bel-mouths,with 
Suitableyalves for controlingthe Supply of 
air; and the upper end of ghamber E is pro 
vided with a_lid or Valye,e,whieh may be 
9peped or either partialy or entirely el9Sed, 
forincreasingor regulatingthe Supply Qfair, 
as may be desired. 

??The duCt D projects inWard beyond the 
- frOnt Wal Of the fre-p0t in the form 0f a 
Of Washingt9n,Distüct 8legve,adapti?gittoreceive a similar Sleeve, 

?formed On the adjacent rearfaCe0f anair 
distributing Chamber,F,This ohamber ex 
tends agross thefront of thefire-pot,slightly 
remOVed from the front Wal there0f and is 
pr9vided With pendentarms or wings F' F', 
Ope?ling,and betWeen Said door and theside 

tire Chamber is made tapering in form from… 
top to bottom,insuch mannerthat whilethe 
rearWal adjacent to the front Wall ofthefire 
pot is made abOut Vertical,or nearly parallel 
withsaidfront wal,the forwardwalf of the 
Chamber is made inclined or Conyerging to 

| Ward Said frontwal of the fre-pot,from the 
top downWard,TheforWardface ofthe Cham 
ber F,OVerhanging the fre,ha8numerous mi 
nute perforations formed in it,ingreasing in 
frequeney and size as they approaCh the end8 
Of the Ghamber and the bottoms ofthe Wings 
Oragms F',fOr the Durpose.0f equalizing,as 
nearlyas practicable,the distribution of air 
OVerthe entire front fage ofthe Chamber,and 
als0 forproteetingthedistributer,throughthe 
aCtiOn Of the air,frOm the exCeSSiVe heat Of 
the fire, - - - 

Ifpreferred,theportion ofthefrontwall of 
the Chamber directlyin front of the Supply 
duct may be leftwithout perforations,forthe 
purpose of more thorougüy deflectingthe air 
tOWard the SideS Or ends, The lower ends or 
faees of the pendent arms F' and the Walls 
adjaCent to the dOOr-Openingarealsoprovided 
wih perforations,and,if desired,the lower 
wal F°of chamber F,intermediate between 
the pendent arms F',mayalso be perforated, 
ifrequired,forproteetingitfron thefre,and 
for Causing a more thorough distribution of 
the air. - - ? 
Bythe arrangement of the perforations as 

desóribed the airispreventedfrom escaping 
into the fire-pot until it has had time to be 
Comethoroughlyheated,andis thus prepared 
to mingle instantly with the rising gaSe8 and 
ginders and thus.promote their gombustion, 
and at the Same time al the distributing-per 
forations are brOught into Operation to theip 
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full_capacity,gare being taken tha?the Sum 
of the areas of the perforations Shall not ex 
ceed the area or capacity ofthe Supply-duct. 
The wall F°is madeto project below sleeve 

.f,forming a shoulder at f',which Serves to 
· deflect the air regeived through the open 
doorway,or through the perforated door it 
self downward upon the surface of the fire. 
The upper outer Side and rear walls of the 
chamber F,by preference,are not perforated, 
this arrangement Serving to protect Said 
ghamber from,and prevent its being clogged 
by,cinders,&o.,while the arrangement of 
the perforated surfaces,as described,tends 
to distribute the air evenly over the Surface 
of the fire andtoforce.it downward thereon, Causing itto mingle with the rising produets 
Of Combustion. - - - 

For more thoroughly efecting this last 
named_action,a deflecting bridge or parti 
tion,H,ofpeculiar constructionis employed. 
The bridge,yhigh is,by preference,made 

from fre-Clay,in the usual manner,is made 
to extend from the tube-sheet,starting at a 
point below the nest of tubes,forward and 
upward to the crown-sheet,forming a par 
tition in the fire-b0x,inclining forward over 
the fire,as_shown in Fig,1,and Supported 
upon Water-lugs,or other Suitableprojections 
@,from the Side Yalls of the fire-pot,The 
argh.is,by preference,made in form(shown 
in Fig.3)arching from the sidestoward the 
tube and crown Sheets,andis divided from topto bottomintotwoequal parts,h W,pro-| 
Vided with tongue and groove or other suit 
able form Ofjointfor holding themtogether 
When in place. The bridge thus formed is 
provided either with a large central perfora 
tion, H',about equal in capacity to the ca 
pacity of al of the tubes,and arranged in 
front Of the nest of tubes So asto about cen 
ter therewith,as Shown;or,instead of this 
eentral perforation,the partition may be eut 
away at the.sides,top,and bottom,as shown 
by dotted lines in Fig.4,thus allowing the 
productS of Combustion to paS8 around the 
partition,and,asit mingles with the atmos 
pheric air,to impinge upon the wals of the 
fire-pot,and thus_to increase the steaming 
Capacity of the boiler. 
Bythis Construction and arrangement the 

escape ofthe products ofcombustion,asthey 
rise,is somewhat retarded,and they are all 
drawn to Certain foci_or points.of_escape, 
wherethe air admitted throughthe distribu 
ter_F F' is compeled to thoroughly ningle 
with and Complete thé Combustion of the es 
gaping_einders and gases,thereby greatly 
diminishing the annoyance consequent upon 
the eseape of smoke and cinders from fur 
naces a8 ordinarily constructed. This parti 
tion serves the furtherpurpose,byitsposition 
and the intense heat to whichit_is subjected, 
of bringing the mingled air and products of| 
Combustion up to the point of ignition. It 
als0 tends to equalize the draft throughthe 
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tubes,and to prevent the lower tubes from 
being filled up and obstructed with cinder. 
Additional Smaller perforations * may be 

madeinthe arch,witheither the central per 
foration,or,wherethe sides and top and bot 
tom are Cut away,between the portions rest 
ing on the water-1ugs or projections i, and 
where_the central perforation is employed 
the sides,top,and bottom_may be Cut_away 
slightly for permitting a limited circulation 
of the products of combustion at the sides of 
and aroundthe arch or defector,the opening 
between the bottom and the tube-sheet being 
made in al Cases large enough to allow any 
Cinder such as mayget behind the deflector 
to fall down and out again upon the fire or 
grate bars. 
Inlocomotive-bolers,wherethedraftgreated 

is veryintense,and where,as ordinarily con 
structed,Iarge quantities ofcinders aredrawn 
ofand permitted to escape unconsumed,the 
argh.or partition Cut awayatthe sides,top, 
and bottom is preferred,as tending not only 
to inorease the Steamingoapacity of the boiler, 
as explained,but as Compeling the products 
of combustion,ontheirpassage from the fire 
pot to thetubes,to pursue a zigzagor angu 
Iarcourse,inwhieheddies areformed,eausing 
not only a thorough mingling of the air with 
the gases,cinders,&o.,but also tendingtg 
Catch the heavier particles of unconsumed 
cinders andreturningthem again to the fire, 
as deSCribed. - - - 

The door G is provided with theopen an 
nular depression,having the perforatedinner 
and Side Walls de8Cribed in a former applica 
tion,andit need not,therefore,be more par 
ticularly described here. Parts ofthefurnace 
and boiler not particularlydeseribed may be 
constructed and arrangedin anyusual orpre 
ferred manner. 
From the foregoing description it will be 

8eenthat airis admittedthroughthe Ghamber 
E,duct_D,and distributer_F F',across_the 
entire front end of the fire-pot, and that, 
throughthe action ofthe archorpartition H, 
as explained,theairiscausedtobethoroughly 
mingled withthe rising products of combus 
tion,insuring,as,far.as pragticable,_their 
thorough combustion before they reach the 
tube-sheet,the spage between the partition 
and tube-sheet forming a Combustion-Chamber 
of Suficient extent or depthforacComplishing 
this after the thorough mingling of the air 
with the productS of combustion has been 
efeoted. - 

The_dugtDmay,ofgourse,bemadeseparate 
from the door-frame; butthe construction de 
Scribed is preferred,as giving compactness 
and permanengyto the arrangement,and as 
adapting the distributing Stand-pipe orcham 
ber F,to be readily removed and renewed 
when necessary. - 
Having now deseribed myinvention,what 

Iclaim asnew,and desiretosecure byLetters 
Patent,is? - - 
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1,The combination,withthe airduet D,of|jectedwithin the frepot,and providedwith the perforated distributing pipe or Chamber 
projected within the fire-pot,and having the 
pendent perforated Wings or arms,Substan 
tiallyas andforthe purpose described… 

2. The combination,with the_airduet D and distributingpipeorchamberT,ofthe up 
right air box or chamber E,with its inlet 
Openings and adjustable COver OrValve,Sub-| 
Stantially aS deSCribed, - 
3,Thedistributingpipe orchamber F,pro-i 

numerous minute perforations,inereasing in 
size andfrequency,either or both,astheyap 
proachthe Sides or ends ofSaid pipe orcham 
ber,as described. fesimonywhereof I have hereunto set 
my hand this19th day of May,A.D.1877. 

?. E HAYDEN. 
WitneSSe8: 

JoHN G.CENTER, 
ALEXANDER MAHON. 

  

  


