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it 2:2 safegg';2 
atown that I, Cr; A Ri, Es i3. THOMF 

ei) of the United States, residing 
:ity of Buffalo, Eric county, in the 

5 State of New York, have invenied certain 
aew aid is::fill improvements in Sectional 
i3riers, of which the following is a fuli, 
clear, and exact specification. 

vily invention relates to improvements in 
heating apparallis, and the same has for 
its object intre particularly to provide a 
simple, efficient and reliasie boilet of the 
snagazine type in which the highest heat 
efficiency inity is obiained fo; the fuei em 

oyed. -- 

flirtier, Siiri invention has for its object to provide a boiler which laay be readily 
adapted to turn fuel of any size without 
iiipairing the efficiency af the boiler. 

ther', said invention has for its object 
io vici: , it agazine boiler having an in 

grate, and titles, so arranged rela 
&e said grate that the air entering 

; : ne slal pass through the grate at 
ight, a igies thereio, and as it contiatles its 

said coli's: the to pass into the fies which 
lay's their cni'ai ice portions also arranged 
at tigii, angles to said grate. 

Further said is vention has for its object 
i: ; preside a nagazine oiier in which the 
p:rs are s: a 't' inged 'elatively to each 
oth: Éhat tile fiei will be discharged from 
the is agazine is the in:lized grate at the rip 
per forwalki (edit: ; lite's (; f. 
Furtheir, strict it vention has for its object 

it; ii'? vict: a, i (iier in which the size of the 
seiling leading it; the icine graie may 
i3 re) stily increaseti i r (iii) is ished accord 
ing to the character of the fic employed. 

ifu th('', sat in yet tit; its for its ob 
ext to pi'ovide a iiier with means for in 
troducing air in a litrality of small jets to 
the coilstion cha}}}er thereof. 

lirtier said invention his for its object 
t) ; 'O Vice a ptile' having in it clined grate, 
t; }}: 's of whic; are so a rainged as to 
i: i is: tie inities, ('tion of the fic; there 
oil to be hit intained adjaceit, to the upper 
is . . it i. i* Stile tine sevent, the fits: 

) 

- s. . Y Y ! . . . . f 5 g { } {:::it ... iiie wi:' 'i i :f $:id gate 
w r t re. . . s' c. -i was aiii!g vei" tit '{{ {{iges of said grate 
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, and dropping unconsumed into the 
ash. pit. : 

Further objects will in part be obvious, 
and in part be hereinafter described. 
To the attainment of the aforesaid ob 

jects and ends, my invention consists in the 
novel details of construction, and in the 
combination, connection and arrangement 
of parts hereinafter more fully described, 
and then pointed out in the ciaims. 
In the accompanying drawings forming 

part of his g 

bars. 

his specification, wherein like nu 
mera is of "seeinca indicate like paris, Fig 
are is a front elevation shöwing one 
form of sectional boiler constructed accord 
ing to, and embodying my said invention, 
and Fig. 2 is a vertical section taken on the 
line 2-2 of Fig. 1. 

in Said drawings the boiler shown is of 
the Sectional type comprising a series of in 
termediate verticai file sections, 10, 10, se 
cured to each other and to conforming end 
sections 1, 11. : 

in the construction is ustrated the boiler 
is shown as composed f eight vertical sec 
tions or elements of which each two adjoin 
ing Sections or elements constitute a work 
ing unit. The said sections or eleinents at 
their lower forward portion unite with a 
front plate 12 which is suitably secured 
therefo, and provided with a plurality of 
cliniker doors 13, 13, and below said clinker 
doors with an ash-pit opening and door 14. 
Each working unit is provided at its up 

per portion with a fuel magazine 15 having 
a downwardly and forwardly inclinct bot 
on 16 provided with an opening 17 at its 
lowerinost portion, which communicates 
with the combustion chamber. The forward 
portion of the magazine floor along the edge 
of the opening 7 is recessed at 18 to receive 
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an adjustable plate 19 provided at its rear 
portion with transverse slots 20, 20 to re 
ceive bolts 21, 21 extending into the recessed 
portion 18 of the magazine floor, whereby 
said plate 19 may be secured to its adjusted 
positions to vary the extent of the opening 
1 in order to suit, the different kinds of fuel 
employed. At the upper ends of each maga 
Zixie is provided a pivoted cover 15. 

22, 22 denote inclined water legs having 

95. 

00 

  

  

  

  

  

    

  



O 

20 

25 

80 

35 

49 

45 

5 ) 

60 

state. 

65 

f i,448,243 

horizontaily extended surfaces forming 3. 
grate 23, comprising a series of grate bars 
24, 24 arranged one above the other and 
each having its forward edge extending be 
yond the forward edge of the bar next be 
low. The grate 23 is a ranged at an angle 
of about 45 degrees, and the bal's 24, 24 
thereof are so disposed horizontally rela 
tively to each other as to pei'it, of the use 
of any size fuei, and to prevent the same 
dropping unconsumed over the front edges 
of said bars and into the ash pit. By ar 
Tanging the grate 23 at about an angle of 45 
degrees, it brings the same substantially at 
an angle of 90 degrees to the base of the fuel 
magazine, and by means of the adjustable 
plate 19 the fuel is deposited upon the grate 
in such manner that the thinnest portion of 
the fuel bed is at the top of the grate, and 
the portion supported upon each grate bar 
is broadest at its base resting upon the bar 
and thinnest at its upper portion immedi 
ately below the grate bar next, above. This 
permits the air to pass through the inclined 
bad of fuel at its thinnest portions, and en 
ter the combustion chamber in a series of 
parallel Superposed layers of air each com 
posed of numerous small jets. 
Between each pair of vertical sections i0, 

10 adjacent to the lower end of the inclined 
grate 23 is a pivoted or revoluble shaking 
grate bar 25, which has its rear end Sup 
ported in the rear waii of the ash pit, and 
its forward end extending through the front 
plate 12, The extreme projecting end of 
said shaking grate bar 25 
ceive the end of a suitabic: tool for actuat 
ing Said bar, and directly to the rear of said 
squared end is provided a grooved collar 
26, adapted to receive the depending lugs 27, 
27 of a jocking bar 2S movably supported in 
guides 29, 23 secured lipon the front, piate 12. 

30, 30 denote ilies which are arranged 
partly in each two opposing sections 10, 10. 
Each flue has an inelined flaring entrance 
portion 3i, and a constricted portion 32 ex 
tending upwardly and rearwardly there 
from. The entrance portion 31 of each fluo 
is made substantially co-extensive in length 
with said inclined gratic 23, and arranged 
parallel thereto. Each flue has its entrance 
portion 31 and the constricted portion 32 
leading therefront arranged longitudinally 
at right angles to the inciination of the grate 
23, and in as its entrance portio), which is 
substantially co - extensive in length with 
said inclined grate 23, arranged paratel 
thereto. Thus providing a sufficiently large 
combustion chamber portion directly facing 
the giate inio which the hot gases may pass 
immediately upon being iiberated, and while 
the same are in a most, highly expanded 

From tile rear end of tire constricted 
portion 32 the file 30 is carried rearward, 
downward and forward, and thence verti. 

is squared to re 

cally downward, and upward part way to 
the smoke outlief. fin order to heat the water 
more effectively, the entrance portion 31 and 
constricted portion 32 of each flue is pro 
vided with longitudinal fins 35, 36, 36. 

in order to obtain a more perfect combus 
tion of the fiel, the sections 0, 10 may be 
provided lipon their opposing faces with re 
cesses to receive air blast pipes 37, 38 hav 
ing outlets 39, 40 respectively arranged ad 
jacent to the entrance portions 31 of the 
files. One of said pipes, as for example the 
pipe 37, may be carried upwardly into the 
magazine, and the other downwardly into 
the ash pit and connected to a suitable source 
of air supply. 
The operation of the boiler will be obvi 

oils from the foregoing description. How 
ever, it is to be noted that by arranging the 
floor of the magazine so as to extend down 
Ward and forward, and arranging the in 
clined grate at substantially right angles to 
the floor of the magazine the fuel is caused 
to be deposited upon the grate in a rela 
tively thin layer adjacent to the upper end 
of said grate, which layer becomes thicker as 
it extends downwardly to the shaking grate. 
IBy this arrangement a liberal supply of air 
can be fed through the thin layer of fuel to 
the combustion chamber to the point therein 
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o the same is most effective in combining with 

the hot gases liberated by the fuel, . 
Further, it is to be noted that by provid 

ing the opening at the base of the magazine 
with an adjustable slide the extent of said 
opening may be varied to deposit the fuel 
upon the upper portion of the grate in a 
layer of any desired thickness regardless of 
the size of the fuel employed, and thus in 
sure the proper supply of air therethrough 
to nix, with the products of combustion lib 
crated in the combustion chamber, . 

Having thus described my said invention, 
what I claim and desire to secure by Letters 
'atent is: 
in a boiler, the combination with an 

inclined grate, of a tortuous flue extending 
there iron having its entrance portion ar 
ranged substantially at right angles to said 
grate and provided with a plurality of lon 
gitidinal fins, said entrance portion com 
prising a constricted outlet portion' and a 
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ilaring mouth disposed parallel to said grate. . 
and co-extensive in area therewith and ex 
posed directly to the entire bed of incan-120 
descent fuel upon said grate, substantially 
as specified. - 

2. In a boiler, the combination with an in 
clined grate, of a tortuous flue extending 
there from having its entrance portion ar. 
ranged substantially at right angles to said 
grate and provided with a plurality of lon 
gitudinal fins, said entrance portion com 
prising a constricted outlet, and a flarin 
mouth disposed parallel to said grate, an 
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therefrom having 

co-extensive in area, there with and exposed 
directiy therett) and means for conducting 
air to said fitic aid discharging the same 
adjacent, to said itering mouth. Substan Šially as specified. 

3. is a boiler, the coinabiliation with an igined grate, of a tortuois flue extending 
theref'oin having its entrance portion ar 
!ranged substantially at right angles to said 
grate iijd provided with i. purity of ion 
gitudinal fins, said entrance portion com 
prising a 60astricted outlet and a faring 
not it disposed parallel to said grate and 
co-extei si 
directly tiereio aid in2:...is for conducting 
iii' (; said file ind disci arging the same 
in a stries of separated jets transversely 

the ol;&l of said tile and parallel City; 

A. tile edge tiereof, substantially as speci 
32, 

4. in a boiler, he c{}i bination with ai. 
inclied grate, of a toi uous iue extending 

in: 2ince portion air i'aige slai):startially gii & Bingles to said 
grate and pro icieti with a piirality of ion 
gittadiiti is, Said iii'ance portion com prisiig 
Yitiati. 

i 

Osei pai'allel to said grate and 

ive in a rea, there’’,ith and exposed 

{:}}}stricted outlet and a flaring 

3. 

co-extensive in area, therewith and exposed 
directly thereto, and an air pipe extending 
into said flue having its discharge portion 
arranged adjacent to and parallel with said 
fiaring mouth, substantially as specified. 

5. In a boiler, thc combination with an in 
clined grate, of a tortuous fite extending 
there from having its entrance portion ar 
ranged substantially at right angles to said 
grate and provided with a plurality of loi 
gitudinal fins, Said entrance portion com 
prising a constricted outlet and a flaring 
mouth disposed parallel to said grate and 
co-extensive in area, there with and exposed 
directly to the entire bed of incandescent 
fuel upon said grate, and air pipes located 
in opposite sides of said flue having dis 
charge openings in their opposing portions 
for projecting air in a series of jets trans 
versely 8 cross said flue adjacent to the mouth tic reof, substantially as specified. 
Signed at the city of Chicago, Cook 

county, in the State of Illinois, this 2nd day 
of i ly, nineteen hundred and twelve. 

CARES 3. TEOAPSON. Witnesses: 
R. J. fiAMILTON, 
F. J. SEARNs. 
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