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UNITED STATES 
a Patented November 10, 1903. 

PATENT OFFICE. 
FRANZ BURGER AND HENRY M. WILLIAMs, oF FoRT WAYNE, INDIANA; 

SAID BURGERASSIGNOR OF ONE-HALF oF HIs RIGHTTo sAID WIL 
LAMS. 

I FRE-T BE Boi E.R. 

SPECIFICATIONforming part of Letters Patent No. 748,825, dated November 10, 1908. 
Application filed February 20, 1903. Seria1 No. 144,258. (No model.) 

o al vhom, i mau 3Cé2 
Beitknown that we, FRANZ BURGER and 

i HENRY M. WILLIAMS, citizens of the United 
States, residing aiFort Wayne, Allen county, 

5 State of Indiana, have invented certainmew 
- and useful Improvements in Furnaces for. 
FireTube Boilers, ofwhich the followingis a 
specification. - . 
This invention relates to.furnabes for fire 

fo tibe boilers, and particularly to such as use 
, a powerful induced draft, asira locomotives. 

It is well. known that when the exhaust 
steam is employed to induce a draft through 

, the furnace the suction through the fire-tubes 
i5 isoften sufficient to draw pieces ofburning 

i fuel from the furnace through the fire-tubes 
. and discharge them from the stack, and 
these pieces of burning fuelare frequently 
the cause of serious fires along the railway. 

2o In addition to this objection the gases and 
, other products of combustionare sucked so 
quickly through the fire-tubes that they do 
not have sufficient time to impart their heat 

I to the tubes, and there is therefore a greati 
i 25 Waste of heat. 

The object of our presenti invention is to 
preventi almost, if notentirely, the discharge 
of Sparks and cinders from the stack andalso 
to utilize to a greater. extent the heat of the 

3o produets of combustion. 
The invention willbe fully described here 

inafter, reference being had to the accompa 
nying drawings, in which-.. , 

Figure i is a sectional side elevation of a 
35 furnace and part of a fire - tube boiler em 

bodying our invention. Fig. 2 is a vertical 
transverse section with the water-tube bridge 
party broken away. Fig. 3 is a similarview 
with the water-tube apron partly broken 

: 4o away. Fig. 4 is a sectional detail view of a 
portion of the superheater. , 

i The furnace or fire-box is indicated by 1, 
and it is provided with grate-bars 5, extend 
ingto nearly its inner end, the space between 

, 45 the rear grate - bar and the tube - sheet 20, 
which formis the rearwall of the furnace, be ing closed orbridged by a hinged plate 19. 

In close proximity to the rèar grate-baris 

through these headers and tubes. 

header communicates with the side water-legs 
of the boiler. Anotherheader 3 is connected 
to the header 4 by a series of water-tubes 2, 
and a series of water-circuiating pipes 8 lead 
upward from the header 3 to the crownsheet 55º 
9 of the furnace, to which they are connected 
by nipples 10, and these pipes 8 communi 
cate with the water-space of the boiler, and 
the water in the boiler canthus circulate 
through the headers 4 and 3, tubes 2, and 6o 
pipes S. - - I x: . 
The header 3 is located in advance of the 

the header 4, sothat the tubes 2 inchine toward 
the front of the furnace. In order to bring - 
the tubes 2 ciose together, their endsare re- 65 
duced in diameter and fit in openings in the 
headers 3 and 4. The headers 3 and 4 and 
tubes 2 foFm a bridge over which the products 
of combustion-must pass on their way to the 
fire-tubes, and the space between the top of 
the bridge and the crown-sheet may be more 
or less than what is shown aspreferred. 

Depending from the crown-sheet of the fur-, 
nace a short distance in advance of the fiue 
sheet is an apron the lower end of which is 
about on a level with or slightly below the 
lower fire-tubes, and the products of combus 
tion which passover the water-ube bridge 
must pass down and under the äpron before. 
they can enter the fire-tubes. 
The apron may be variousy constructed; 

but, preferably it consists of lower and upper 

o 

75 

headers 13 and 14, connected by nipples 15 
and 16 with the sides of the furnace and com 
municating with the water-space of the boiler, 85 - 
and a series of tubes 12 connect the headers, 
and the water in the boiler can- circulate 

The upper 
header 14 fits snuglyagainstthe crown-sheet. - 
Immediately back of the water-tube apron. 9o 

and resting against it is a steam-superheaterº 
consisting of a series of vertically-disposed 
tubes.18, connected at theirlower ends to a 
header 21 and at theirupper endsto a header 
22. This upperheaderis provided with short 95 
tubes 23, each having a fange 24, and these 
flanges aresecured to the crown-sheet9, open 
ings being formed in the latter which register 

- a header 4, which is connected by nipples 6 with the tubes 23, and the lattercommunicate 
5o with the side walls of the furnace, and thig i with the interiò.ei Sheheader 22. This 10o 



2 

header is also provided with a partition 25, 
which divides it into two chambers, and the 
tubes 23 lead, respectively, from these cham 
bers. A pipe 26 within the boiler is provided 
with a fiange 27, whichissecured to the crown 
sheet 9 and registers with one of the tubes 
23. The other end of the pipe 26 terminates in the steam-space of the boiler. Another 
pipe 28 is provided with a flange 29 atone 
end, whichi is secured to the crown-sheet, so 
that the pipe 28 registers with the other tube 
23, and this pipe 28 will lead to the engine (not 
shown) and be provided with a suitable valve 
(not shown) for controlling the flow of steam 
to the engine. '' --- 
The spaces between the sides of the furnace 

and the sides of the water-tube bridge will 
be filled in by fire-brick, as indicated by 1i 

i in Fig. 2, and the spaces between the sides of 

25 

the water-tube apron and the sides of the fur 
nace will be filled in by fire-brick 17, as indi cated by 17 inì Fig. 3. 
Such beingthe preferred construction th 

operation will be asfollows: The products of 
combustion will passover the top of the wa 
ter-tube bridge and be intercepted by the de 
pending water-tube apron, which will deflect 
them downwardly, and they will pass under 
the lower èndºof the apronand into the fire 
tubes. Anyeinders that may by ästrong 
induced draft be carried from the fu a Ree 
over the bridge will strike against the apren 
and drop down onto the hinged plate 19, which 

35 

apron. 
o 

can be pened to discharge them whenever 
necessary. In passing down the apron the 
products of combustion will impart some of 
their heat thereto, and thereby greaty aid in 
heating the water circulating through the 

They, will:also impart some of their heat to the steam-superheater. 
i VVithout limiting ourselves to the precise 
construction and arrangement shown and de 

º scribed, we claim 
5 

1. The combination with the furnace of a 
fire-tube boiler, of a bridge extending trans 
versely of the furnace, said bridge consisting 
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of the furnace and communicating with the 
side water-legs of the furnace, anupper 
header and closely arranged tubes connect- 5o 
ing said headers, and separated ttibes leading 
from the upperheader and connected to the 
crown-sheet of the boilerand communicating, 
with the water-space of the boiler, substan 
tially as set forth. . . . . . . . . . 

2. The combination with-the furnace of a 
fire-tube boiler, of a bridge extending trans 
versely of the furnace from the grate - bars 
upwardly to leave a space between its upper 
edge and the crown-sheet of the furnace ànd 6o 
between it and the fire-tubes, a Water tube apron, extending from the crown-sheét down 
wardlyinto the space between the bridge and 
the fire-tubes, said apron comprising upper 
and lower headers each supported by the side 65 
walls of the furnace and communicating with 
the side water-legs, and a series of closely 
arranged tubes connecting said headers, sub 
stantially asset forth. 

3. The combination with the furnace of a 
fire-tube boiler, of a bridge extending trans 
versely of the furnace from the grate-bars 
upwardlyto leave a space between its upper 
edge and the crown-sheet of the furnace and 
between it and the fire - tubes, a water-tube. 
apron extending from the crown-sheet down 
wardlyinto the space between the bridge and 
the fire-tubes, the lower end of the apron be 
ing substantially level with the lower fire 
tubes, connections between the water-tube 
apron and the water-spaces of the boiler, a steam-superheater supported directly in rear 
ofthe water-apron, and connections between 
the superheater and the steam - space of the 
boiler, substantially asset forth. . . 
In testimonywhereof wehave signed our 

names to this specification in the presence of 
two subscribing witnesses. 

FRANZ BURGER. . 
HENRY IM. VVILLAMS. 

55 

85 

Witnesses: , 
GEo. R. TORRENCE, of a lowerheader supported by the side walls GEORGE S. MILLER. 

  


