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' to the water line for the purpose ol generat-
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To all whom 1t may concern:

‘Be it known that I, James J. Roimax, a
citizen of the United States, and resident of
St. Louis, Missouri, have invented ceit 911
new and useful
specification con-
taining a full, clear, and exact desciiplion,
reference being had to the ACCOMPANYIN
drawings, formning a part hereof, '

My invention relates cenerally to boilers,
and 1more particulariy te a combination
boiler wherein the boiler sheli is provided
with a series of ordinary flves or fire fubes,
there being s series ol water tubes connacted
to the boiler shell at (heir upper ends snd to
mud drums at ther lower ends, and whieh
boiler is provided with tubular grate bars,
which are connected by means of headers
and water legs to the boiler shell, thus pro-
viding means whereby & maximam pereent-
heat beneath the boiler is applied

ing steam; and
improvement on the water tube boller shown
and described in Letters Patent No. 777,748,

~.issued to me December 20, 1904.

simplify the construction
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g furnace frov '
gection taken approxim atel
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The object of my invention 1s:—ist, .to
of the boiler
shown in the patent above referred 1o;
ond,—To so ‘construct a4 combination fire
tube and water tube boiler as that a down
draft arrangement 1s provided
To provide tubular grate bars for the boiler
furnace, which tubular grate bars are COT-
nected by headers and water legs with the
boiler shell, which, in combination with the
water tubes, provide
for the water 1n the boiler. |

To the above purposes, my i}wentim} con-
sists ‘ip certain novel features
tion and arrangement of parts, which will
he horeinafter mora _
out in the claims, and illustrated in the ac-
company:inig drawings, in whichi—

Figure t is a side elevation of a down-
draft botier of my improved construction,
and with the furnace front and boiler setting
in vertical section’; Fig. 2 is a front eleva-
tion of the boiler seen :n Fig. 1, with the
tront removed ; Iig. 3 is a verticul
“on the line 3—39
of Fig. 1; Fig. 4 is a side elevation of a
uipdiige& orm of the boller without the
Jotndraft arrangement; Fig. 5 15 & front.
dewsiion of the boiler seen 1n Fig. 4, with

ftsraace front removed;

Improvements in Botiers, ol

increased cirenlation

fully set forth, potnted

[

L

. and, 3rd,— |

of constric-

boiler shell, provided wath

closed hy removable caps 6; and

drwms 5 arve veriically disposed water
12, the upper

b ' . |
the opposile side: and the

¥ig. 6 is & ver-

(ical seetion taken approxinately on the line
6—6 of Fig. 4 " '
 Referring by » pmerals (o the accompany-
ing drawmgs: |l designates  an ordinary
. | fhe usual fire
tubes or flues 2, and avranged at the rear end
of said shell is the asual breeching 8, which
leads to the stack. o
Positioned agaiust the side walls of the
boiler setling 4, of ordirary construction, 15
a pair of longitudinally extending mud
drums 5, the ends of which are normally
connected
‘o the forward ends of said drums is a pair
of vertical]g disposed water legs 7, the up-
per ends of which connect with a horizon-
tally disposed pipe 8, which hes jmmediately
‘1 Tront of the lower portion of the botler
shell and being connected therete by means

of the union 9.

Conis -~ od to the water legs 7, al points
adjaceut (heir centers, arve elbows
connectod thereto in any suifable niznoer 1s
a_horizontally disposed header 11, which 1s

(ransversely arranged in the front portion

| df the boiler setting.

Connected to the rear portions of the mud
1&g:-?
ends of which connect, with a
13, which enters the rear end and lower
the boiler shell 1.

approximate cen-
plane

pipe
portion of

Positioned beneath the
tor of the boiler shell 1 and in a

slightly above the planc occupied by the
header 11 is a trandversely disposed header

which are connected by
. tubes 15 with the sides of
the sholl 1: and conuecting the headers 11
and 14 i a series of .ubes 16, which perform
the function of tubular grate bars. B
~Commected to the sides of the shell 1, m
front of tubes 15, are the upper ends of a
sovies of circulation tubes 17, which extend
downward a short distance below the under
side of -the shell. and said tubes ave there

14, the ends of
means oir water

 bent into approsnnate horizontal plunes, as

with the set of tubes

designated by -
eyrossing the set on

cand
on one side of (ne Botler

cid tubes extend verticaily downward, as
indicated by 19, and their lower ends are
connected in any suitable manner {o the for-
ward portions of the headers o. .
A series of cyenlation tubes 20 are con-
nected at: theiv upper ends to the rear por-
tion of the shell 1,1n alinement with

lower portious of -

the up-
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principle, and said heat, flame, and

=

per ends of the tubes 15 and 17, and the |
lower ends of said tubes being connected to

the rear portions of the mud drums 5; and

the central portions of all of these tubes 20 |

are bent, as designated by 21, so as to ex-
tend entirely across the fire box or space be-
tween the side walls of the boiler setting,
and these bent portions cross one another at

a goint approxlmately midway between said
si ' |

e walls. o

22 designates a horizontally disposed par-
tition of fire brick, or analogous material,
which 1s positioned on the horizontally dis-
posed pottions 18 of the tubes 17, and said
partition extending from the boiler front to
a point a short distance to the rear of the
pair of tubes 155 and vertically disposed be-
tween the header 14 and this partition 9 1s a
partition or bridge wall 23. _

Positioned just inside the forward por-
tions of the mud drums 5, and beneath- the
ends of the headers 11 and 14, are side walls
24 of the fire box, beneath which 1s ar-
ranged the usual grate bars 25; and located
between the rear ends of these walls 24 1s a
transversely disposed wall 26, there being au

open space between the top thereof and the

under side of the header 14. =

In Figs. 4 to 6-inclusive I have illustrated
a boiler constructed without the down-draft
arrangement, and in which construction the
headers 11 and 14, together with the tubular
orate bars 16, are dispensed with, and all ot

“the circulation tubes 17 are bent so as to ex-
Whenr

tend transversely across the fire box.
this form of the boiler is in use, fire 1s made
on the grate bars 25 and the smoke and
products of combustion from said fire pass
rearward between the bent portions 18 and
the circulation tubes to the rear of the parti-
tion 22. | B | I
- When the preferred construction of my
improved boiler is in use, fire is made upon

‘the tubular -grate bars 16, and the heat,

flame, and products of combustion from
said pipe pass downward between said tubu-
lar grate bars as a result of the down dra(nift
prod-
ucts of combustion pass between the header
14 and bridge wall 26, from thence rear-
ward between the bent portions 21 oi the
water tubes 20, from thence upward and for-
ward between the partition 22 and the under
side of the boiler shell, and from thence rear-
ward through the fire flues 2, and finally

through the breeching 3 to the stack.

The water from the shéll 1 fills all of the
water tubes, mud drums, headers, water legs,
and tubular grate bars; and by the arrange-
ment of the fire flues in the shell 1, the heat
and products of combustion are brought nto
direct contact with a large area of heating
surface; and, as a result, the water 1s very

uickly heated and steam is generated there-
from. ‘

"water 18 established

903,781

As soon as the water in the circulation
tubes becomes lheated, a circulation of the
upward through said
tubes 1nto the shell, dnd from thence down-
ward through the water legs, 7 and 12 mto
the mud drums 5, and from thence back into
Lhe cirenlation tubes; and circulatien 1s also
maintained through the headers 11 and 14,
tubular grate bars 16, and tubes 15.

A boiler of my improved construction
combines water tubes with an ordinary. fire

flue boiler shell, is very compact, 1s easily

assembled, provides a maximum area of

heating surface, inasmuch as all of the tubes,

headers, ‘water legs, and tubular grate bars
are filled with water from the boiler; and
such arrangement providing for increased
circulation of the water while the same 1s
being heated and converted mto steam.

-All the heavier impurities and sediment 1n
the water finally gravitate into the header
1T and mud drums 5, from whence saxd 1mi-
purities and sediment can be readily dis-
charged by removing the caps or plugs on
the ends of said header and mud drums.

I claim:— | |

1. The combination with a fire tube boiler

arranged in a boiler setting, of a pair of

| mud drums arranged at the sides of the fire

box of the furnace, a pair of vertically dis-
posed water legs connecting each end of the
boiler with the mud diramns, a pair of trans-
versely. disposed lhicaders arranged over the
firve box, the front one of which headers 1s
connected to the front pair of water legs,
tubular grate bars connecting the headers, a
series of water tubes connecting the boiler
with the mud drums between the water legs.

which water tubes are provided with trans-

versely bent portions which extend beneath
the boiler over the tubular grate bars, and a
fireproof partition extending rearward from

i the boiler front immediately over the tubu-

lar grate bars, which fireproof partition is
supported by the transversely bent portions
of the water tubes. -
2. The combination with a fire tube boilern
arranged in a boiler setting, of a pair of
mud drums arranged at the sides of the fire
box of the furnace, a pair of vertically dis-
posed water legs connecting each end of the
boiler with the mud drums, a pair of trans-
versely disposed headers arranged over the
fire box. the front one of which headers 1s
connected to the front pair of water legs,

stubular erate bars connecting the headers, a

series of water tubes connecting the boiler
with the mud drums between the water legs,
which water tubes are provided with trans-
versely bent portions which extend beneath
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the boiler over the tubular grate bars, a pair

of water tubes connecting the sides of the

boiler with the ends of the rear header, and

a fireproof partition extending rearward

from the boiler front imr lie*~ly over the
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tubular grate bars, which firepreof partition | portions which extend beneath ‘the boiler
“over the tubular grate bars, a pair of water

903,781

" is supported by the transversely bent por-

10

~connected to the front pair of water legs, tu-

16

20

~ partition carried by the rear oue of the head-
25 .
- tion of the horizontally disposed partition..

30

35

lar

tions of the water tubes.

8. Thé combination “with a fire tube boiler

arranged in a boiier setting, of a pair of
mud drumis.arranged at the sidés of the fire
box of .the furnace, a-pair of vertically dis-
posed water legs conneeting each end of the
boiler with the mud drums, a pair of trans-
versely disposed headers arranged over the
fire box, the front one of which headers 1s

bular grate bars connecting the headers, a
series of water tybes connecting the boiler

‘with the mud drums between the water legs,
which water tubes are provided with trans-.
versely bent portions which extend beneath
the boiler over the tubular grate bars, a fire-

proof partition extending rearward {from
the boiler front nnmediately over the tubu-
of the water tubes, and a ver:iicaily disposed
ers and extending upward to the rear por-

4. The combination with a fire tube boiler

arranged in a boiler s‘etting; of a pair of mud
~ drums arranged at the. s

of the furnace, a pair of vertically disposed
water legs connecting each end of the boiler
with the mud drums, a pair of transversely
disposed. headers arranged over the fire box,

the fropt one of which headets is connected
to the front pair of water legs, tubular Frat‘e

h ol wa- |
~ ter tubes connecting the boiler with the mud |

bars connecting the headers, a series o

drums between the water legs, which water

tubes are provided with transversely bent.

grate bars, which fireproof partition 1s
supported by the transversely boxt porticns |
L headers, a series of waier fubes connecting
the siries of the boiler shell with the mud

es of the fire box -

| tubes connecting the sides of the boiler with
the ends of the rear header, a fireproof par-
tition extending rearward from the boiler
front immediately over the tubular grate
-bars, which fireproof partition 1s supported
- by the transversely bent portions of the wa-
ter tubes, and a vertically disposed. partition

carried by the rear one of the headers and

extending upward to-the rear portion of the

horizontally disposed partition.
5. The herein described boiler, comprising
“5i. The herein described boiler, comprising

a fire tube boiler shell, a pair of horizontally

disposed mud drums below the boiler shell,
a vertically disposed water leg connected to
each end of each mud- drinn, tubes connect-

K
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ing the upper ends.of each pair of water legs .

with the ends of the boiler shell, a header -

connected to the front pair of water legs, a
header arranged beneath the central portion
of the boiler tube, grate bars connecting the

druins, which water tubes are provided with
transversely bent portions which extend be-
neath the boiler shell, .and which trans-
verselv bent- portions are alternately ar-

ranged, and - water tubes <connecting the

hotler siredl with the ends of ihe header be-
noeath thie center of the boiles. -

Tir testimony whereof, I Lave xigned my

name to this specification, in presence of two
subsciribiny witnesses.

F

Witnesses:
M. P, Saara,

K. M, HARRINGTON.

CJAMES J ROHAN. -

GO



	Drawings
	Front Page
	Specification
	Claims

