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To all whom it may concern:

Be it known that I, WiILLIS G. DODD, a citi-

zen of the United States, residing at the city
of San Francisco, county of San Francisco,
State of California,have invented certain new
and useful Improvements in Steam - Boiler

Fuarnaces, of which the following is a specifi-

cation. ~

- My invention relates to that class of steam-

boiler furnaces in which the fuel-chamber is
formed transversely of the furnace-mouth be-
tween inclined grate-bars and a grilling back-
Ing of vertical water-pipes communicating
with the boiler; and my invention consistsin
the novel improvements in the arrangement,
construction, and combination of said pipes
and connections hereinafter fully desecribed,

and specifically pointed out in the claims; |

~ and the objects of my improvements are to
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provide a furnace that will be almost auto-
matlc in its operation and obtain greater use-

fal effect from the fuel consumed,with cheap-

ness of construction, combined with sim-
plicity, affording free access for repairs. I
attain these objects by the mechanism illugs-
trated in the accompanying ‘drawings, in

- which-—
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Figurel isa horizontal elevation of aboiler
with setting in part section, showing my im-
proved furnace attached. TFig. 2 is a detail
showing front elevation in part section of my
Improved water-grating. Tig. 3 is a cross-

- section of same. -
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Similarletters refer tosimilar partsthrou oh-

out the different views. |
A represents a boiler of the ordinary hori-

~zontal tubular type in general use.
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- with the boiler-shell at the water-line.

B represents a water leg or tube, which ex-
tends transversely acrossin frontof the boiler,

having a pipe or pipes C, connecting same
This

- water-leg is provided with a series of drop-

tubes D, that are screwed or otherwise at-

- tached to it on its under side and extend
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~each of the drop-tubes D.

~downward, forming a grillage or grating,

which, with the inclined fire-bars G, setting
In front of same, form a receptacle for hold-
ing the fuel. The water-leg B has an inter-

‘nal pipe E, passing through it horizontally,
and provided at its under side with small
branch pipes d, which project downward into
These pipes are

‘duced.

open at their lower ends. The internal pipe
K 18 connected at one or both ends of the wa-

‘ter-leg with the feed-pipe F of the boiler by

suttable pipes J. |

Gr 18 a set of ordinary grate-bars set at any
inclination suitable to the fuel employed.
The hinged cover or door H is placed above
the grates, through which the fuel is intro-
T'he small hinged grate I is for {he
purpose of partially supporting the fuel, as
also for dropping ashes and clinker which
accumulate 1n the furnace. If light coals are
employed as fuel—such as coke—the grate-
bars will be placed on a steep incline, as

shown.  If smallcoal isemployed,theinclina-
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tion must be reduced to an angle which will

prevent packing and allow the air to freely
circulate through the fuel. |

Having described the various parts, the op-
eration is as follows: The flame and heat of

the fire passing through the grillage or grat-
1mg of tubes D causes the water within them

to be heated and to rise upward, entering the
boiler through the pipes C at the water-line
of same. The water thus forced out of the
tabes D is replaced by the water flowing from
the feed-pipe into the internal pipe E through

| pipes J, from whence it is delivered into the

drop-tubes D through branch pipes d, caus-
ing a complete and rapid circulation of the
water in the botler, and owing to the lightness
of the iron in the tubes the heat is quickly
absorbed by the water as fast as generated,
producing great economy. The drop-tubes
D, as before stated, being secured at one end
only, allow free expansion and contraction.
Should it become necessary from any cause
to replace one or more of these tubes, the con-
nections between the boiler,which are placed
entirely outside the setting, can be broken
and the water-leg removed for repairs with-
out disturbing any other portion, which is of
great importance. |

This furnace can be automatically fed with
fuel by gravity from a bin, the chute setting
at an incline sufficient to allow the fuel to
slide into the furnace, and by dropping the
ash and clinker as they accumulate, by use of

| the small grate I, makes the furnace almost

automatic in its operation.
1 am aware that grates made of tubes
through which water circulates have been
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used; also, that a basket-like grate formed
between inclined grate-bars, tubular or solid,
and vertical water-pipesis known,and, finally,
that steam -generators are old which con-
prise concentric horizontal water-pipes and
connected concentric vertieal water-pipes.
therefore make no claim to such.
WhatIclaim as new, and desire to secure by

- Letters Patent, 18—
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1. In a steam-boiler furnace, the boiler, the
furnace, the grate-bars at the mouth of -the
furnace, and a pipe connected with the boiler
for feeding the water thereto, in combination
with the horizontal transverse water leg or
tube at the front of the furnace,the series of
drop-tubes secured at their upper ends to the
water leg or tube and communicating there-
with and having their lower ends free and
closed, said drop -tubes forming a grillage
back wall for the fuel-chamber, the pipes C,
communicating at their lower ends with the
ends of the waler leg or ftube and passing up
on each side of the boiler-front and communi-
cating with the interior of the boiler at the
water-line, a pipe within said water leg or
tube, a series of open-ended circulating-pipes
depending from said inner pipe and extend-
ing down within the series of drop-tubes, and
the pipes J, connecting the ends of said inner
pipe with the feed-water pipe of the boiler,
whereby said feed-water is supplied to the
boiler through the pipes J, the grillage back

|
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wall of the grate, and the pipe C, substan-
tially as herein described.

2. In asteam-boiler furnace, the boiler, the
feed-water pipe therefor passing through the
back of the furnace and communicating with
the lower back end of the boiler, the furnace,
and the grate-bars at the furnace-mouth, in
combination with the horizontal transverse

ater leg or tube at the front of the furnace,
the series of drop-tubes secured at their up-
per ends to the water leg or tube and com-
municating therewith and having their lower
ends free and closed,said drop-tubes forming
a grillage baclk wall for the fuel-chamber, the
pipes C, connecting the ends of the water leg
or tube with the sidesof the front of the boiler
at the water-line, an inner pipe, a series of
open-ended circulating-pipes depending from

‘said inner pipe and extending down within

the series of drop-tubes, and the pipes .J, con-
necting the ends of said inner pipe with the
feed-water pipe, whereby the feed-water is fed
to the Loiler through the grillage back wall
of the fuel-chamber and a circulation estab-
lished from the frontof the boiler backwardly
through the feed-water pipes and pipes J to
said grillage back wall, substantially as herein

described.
WILLIS G. DODD.

Witnhesses:
I'. A. MONTEVERDE,
W. 3. PARKS.
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