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' FRANZ BURGER AND HENRY M. WILLIAMS, OF FORT WAYNE, INDIANA;
SATD BURGER ASSIGNOR OF ONE-HALF OF HIS RIGHT TO SAID WIL-

. LIAMS. - -

 FIRE-TUBE BOILER.

SPECIFICATION forming part of Letters Patent No, 743,825, dated INovember 10, 1608, -
v Applieation filed February 20, 1808, Serial Ho, 144,268, (o model) - :

To all whom it may concern: . -

- Be it known that we, FRANZ BURGER aud

HERRY M. WILLIAMS, citizens of the United

States, residing at Fort Wayne, Allen county,
5 State of Indiana, have invented certain new

. and useful Improvements in Furnaces for
Fire-Tube Boilers, of which t}ae following isa’

-specification. - -

" This invention relates to.furnabes for fire-

to tube boilers, and particularly to such as use
~ a'powerful induced draft, as in 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
.13 is often sufficient to draw pieces of burning
" fuel from the furnace through the fire-tubes
. and .discharge them from the stack, and
these pieces of burning fuel are frequently
the cause of serious fires along the railway.

zo In addition to this objection the gases and
. other produets-of combustion are sucked so
quiekly througk the fire-tubes that they do
not have sufficient time to impart their heat

to the tubes, and there is therefore a great

.. 25 wastbe of heat,

The object of our present invention is to
prevent almost, if not entirely, the discharge
of sparks and cinders from the stack and also

“to utilize to a greater extent the heat of the
30 products of combustion. - -

The invention will be fully described heve-

inafter, reference being had to the accompa-

- .nying drgwings, in which— . | : L

Figure 1 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
partly broken away. Fig. 3 isasimilar view

with the water-tube apren partly broken

. 40 away. ~Fig. 4 is a sectional detail view of ‘a
_portion of the superheater. , .

The furnace or fire-box is indicated by 1,

. and it is provided with grate‘bars 3, extend-

] ing to mearly its inner end, the space between

. 45 the rear grate-bar and the tube-sheet 20,

" ~ihich forms the vear wall of the furnace, be-

ing closed or-bridged by a hinged plate 19. .

In close proximity to the réar grate-bar is

a headef 4, which is connected by nipples 6

50 mth the sile walls.of the furnace, and this

"of the boiler.

- and a series of tubes 12 connect the headers,

header communicates with the side waterlegs
Another header 3 is connected

to the header 4 by a series of waler-tubes 2, -
and a serieg of water-cirenlating pipes 8 lead .
upward from the header 3 o the crown-sheet g5~
9 of the furnace, to which they are confiected

by nipples 10, and these pipes 8 cominuni-

‘cate with the water-space of the boiler, and

the water in the boiler can thus circulate’
through the headers 4 and 3, tubes 2, and
pipes 8. , S Do
The header 3 is located in advance of the -
the header 4, so that the tubes 2incline toward -
the front of the furnace. In order to bring - -
the tubes 2 close together, their ends-are re- 65
duced in diameter and fit in openings in the
headers 3 and 4. The headers 3 and 4and
tubes 2 form a bridge over which the products
of combustion must pass on their way to the
fire-tubes, and the space between the top of 70.
the bridge and the crown-sheet may be more .
or less than what is shown as preferred. -
_Depending from the crown-sheetof the fur- .
nace ashort distanee in advance of the flue-
gheet 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 pass over the water-tube bridge
must pass down and under the apron before. -
they can enter the fire-tubes; . - 8o
The apron may be variously consiructed;
but preferably it consists of lower and upper

5o

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, ‘Bg -

and the water in the beiler can- circulate

‘through these headers and tubes. Theupper - )
‘header 14 fits snugly againstthe crown-sheet. -

Immediately back of the water-tube apron
and resting against it is a steam-superheater-
consisting of & series of vertically-disposed
tubes, 18, connected at their lower ends to a
header 21 and at their upper ends t0 a header .
92. Thisupperheader is provided with short o5’

90’

-tubes 23; cach having a flange 24, and theése -
flanges are secured totheerown-sheet 9, open- - °

ing§ being formed in the latter which register
with the tubes 23, and the latter communicate
with the interivw: of-she header 22. This 10¢
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header is also ‘provided with g 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 flange 27, which is secured to the crown-
sheet 9 and registers with one of the tybes
28. The other end of the pipe 26 terminates
in the steam-space of the boiler, Apother
pipe 28 is provided with a-flange 29 at’'due
end, which is secured to the erown-sheet,; so
that the pipe 28 registers with the other tube
23, and this pipe 28 willlead to the engine (not
shown) and be provided with a suitable valve
(not shown) for controlling the flow of steam
to the engine. : o

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 11

~ in Pig. 2, and the spaces between the sides of

29

25

30

-~ anddrop down onto the hinged plate 19, which”

35

" produets of

‘the water-tube apron and the sides of the fur-

nace will be filled in by fire-brick 17 , as indi-
cated by 17 it Fig. 3.7+ - .
Sheh bein@%ﬂlg preferred: construction the
operation Wwill he as follows: The produets of
eombustion will pass over 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 énd*of the apron and into the fire-

tubes. -~ Any ejinders that may by 4 strong

induced draft be carried from the: furiinge.

over the bridge will strike against the-apren

can be pened to discharge them whenever
necessary. In- passing down the apron the
combustion will impart some of
their heat thereto, and thereby greatly aid in

_heating the. water circulating through the

. apron.

{0

They will,also impart some

‘ of their
heat to the steam-superheater, o

* Without limiting ourselves to the precise

coustruction and arrangement shown and de-

- seribed, we claim—

45

1. The combination with the furnace of a
fire-tube boiler, of a bridge extending trans-
versely of the furnace, said bridge consisting
of a lower header supported by the side walls

743,325 B

of the furnace and comniunicating wi\th\ the
side water-legs of the furnaece, an.'w per
header and closely arranged tubps connedt-
ing said he&ders_,‘and,separaked_!;y{bes leading
from the apper headér and. connected to the

crown-sheet of the boilerand comymunicating:,

with the water-space of the ‘boiler, substan-
tially as set forth. e e

2. The combination with
fire-tube boiler, of a bridge extending trans-
versely of the furnace from the graté-bars
upwardly to 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 erown-shegt down-
wardly into the space between the bridge and
the fire-tubes; said apron comprising upper
and lower headers each supporfed by the side:
walls of the furnace antl communicating with
the side water-legs, and a series of ‘closely-
arranged tubes connecting said headers, sub-
stantially as set 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
upwardly to 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 c¢rown-sheet down-
wardly into 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

8 v -

_Steam-superheater supported directly in rear

-the furnace of a °

7 ]
=}
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“ofthe water-apron, and connections between .

“the superheater and the steam -space of \the
boiler, substantially as set forth. -

-In testimony whereof we -have signed our.

names to this specification in the presence of
two subscribing witnesses.
' FRANZ BURGER. - .
HENRY M. WILLIAMSr
Witnesses:, A
-GEO. K. TORRENCE,

GEORGE S. MILLER.
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