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Speciﬁcation of Letters Patent.

To all whom it may concern:

Be 1t known that I, Brris I, Epear, citi-
zen of the United States, and resident of
Woodbridge, in the county of Middlesex
and State of New Jersey, liave invented
certain new and useful Improvements in

- steam-Boilers, of which the following is a

specification. _ .

Figure 1 is a front elevation part in full
and part in section of a boiler embodying
my nvention. KFig. 2 Is a side elevation

section at A—DB in Fig. 1. Fig. 8 is a plan |

view. Kig. 4 is a front elevation part in
tull and part in section of a modification of
the general construction. Fig. 5 is a de-
tall plan view of one of the two leg super-
heating loops 9, showing manner of entering

through casing and connecting up to head- |

ers. Iig. 6 detail view of a four leg super-
heating loop 9’.

This mvention relates to an oblong sec-
tion composed of an upper and lower drum
connected by water tubes, the water tubes

being of different size in diameter, and draft

exits sometimes called uptakes at one or
both ends of eaclh section, preferably at both
ends, they having an opening near the top
for a smoke flue connection leading to the
chimney and a clean-out door in the lower
portion, and a furnace on one or both sides
of each section, and preferably double end
fired, and preferably an arch a short dis-
tance above the grate, and preferably open
at each end, and the uptakes or draft exits
usually have two or more adjustable draft
baffles. | -

Some of the principal features shown and
clescribed 1n this application were covered
in a patent i1ssued to me December 4th, 1906,
No. 837,892, also in previous patents, Sep-
tember 8, 1903, No. 12,155, September 5,
1905, No. 798,997, March 13, 1906 No.
814,949, but the combination set forth in
this application embodies invention as with
the combination herein set forth, a boiler
can be produced of far greater steaming
power with corresponding economy.

Details of construction.—1 upper drum;
2 lower drum; 8 and 3" water tubes connect-
ing upper and lower drum; 4 water tubes
connecting upper drum 1 to small lower side
drums 2° formimg part of side casing of
furnace; 5 water leg casing at end of fur-

“nace; 5" cast wron and brick casing at end

of furnace; 6 bafle walls; 7 side casing
bricks covering water tubes 4; 8 asbestos

water as much as 1t 1s

covering; 9 two-leg superheating loops; 97
tour-leg superheating loop; 10 discharge
header from superheating loops; 11 recelv-
g header for superheating loops; 12 brick
arch a short distance above the grate; 13
the grate; 14 skewback brick; 15 uptake at
end of section; 16 clean-out doors; 17 fur-

nace doors; 18 ashpit doors; 19 draft baffles

1n uptakes; 20 circulating plate in water leg
casing at end of furnace; 21 steam exit; 22

connection between steam exit and receiving

Patented Dec. 28, 1909.
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headers for superheating loops; 23 bypass

from" discharge headers of superheating
loops to boiler; 24 connection from upper
drum to receiving headers of superheating
loops for
from upper drum to water leg casing at ends
of furnace. -

If1g. 4 1s a boiler consisting of two ob-
long sections connected to one upper drum.

This modification is adapted to small boil-

ers, especlally small marine boilers, and can
be worked without brick arch 12 as bafile

walls 6 act as radiating surface, but better
results will be obtained especially where
double end firing ‘can be used.
‘brick arch 12 in this construction I would
use a higher saddle under Iower drums 2

In using

so as to lower the gate. The best results
are always obtained by the double end firing

looding same; 25 water connection -
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and the double end draft. This two section -

boiler shown in Fig. 4 shows one section in
section view with draft exit removed, the

connection and clean out door at the bot-
tom.

of boller with four draft-exits, one at each
end of each section as shown in Fig. 2, which

18 a sectional side elevation view of one sec-

other section shows the draft exit or uptake 90

with its opening at the top for smoke flue

Preferably I would build this style

tion and preferably with brick arch asshown

in Fig. 2.

Tf the small tubes 3’ next to the _d’mft
exits are one inch tubes and the space be-
inch 1t would readily be

tween the tubes 1

100,

seen that the heat is divided through the

boiler of any size.

The water leg casing 5 has a circulating

plate through the center of it as shown, the

steam being formed between the circulating

plate and the plate on the furnace side rises
with the water to the top of the circulating
plate producing a very rapid circulation,
the steam separating at the top of the cir-

possible to do with a

105

116

culating plate from the water to the steam

95



10

15

20

29

30

35

40

45

00

55

being

&2

space above the ecirculating plate from
whence 1t 1s conveyed to the steam space in
upper dram 1, the water returning between
the circulating plate and the outside plate.
I might 1 some cases build the outside cas-
ing of the botler on the sides as well as the
ends 1n this manner.

Ope??atéa%.—The fire 1s started on grate

, which extend,-_-, almost the length of the

Sectlon as shown in Ifig. 2 and I‘w 3. In
Kigo. 3 the brick arch 12 obscures the orate
from view except at each end. This arch
1 the center should be three and a half
or four feet from the grate. This will pro-
duce a very high temnemtur e 1n the gases
ancd when the gases come out from under
this arch, the 118'113 that 1s not absorbed by

water leg casing 5, and water tubes 4, passes
to the center of the section between water

tubes 3, and water tubes 3" after entering

between water tubes 8 and 3’. The veloc-
1ty due to the draft of the chimney 1s
checked by baflle dampers 19, in uptakes 15,
and as the heat 1s absorbed, the cooling gas
that 1s left drops through the wide spacing
to the lower portion of this oblong section
and passes out into uptake 15, under draft
baﬂies 19. It will be seen 1 the sectional
side elevation view If1e. 2, baflle walls 6, are
farther apart and expose more of water
tubes 3, to the rachation of the furnace than
15 shown 1n the plan view If1g. 3, there only
being shown here a dratt arvea slightly in

excess of the draft area Dbetween water

tubes 3.

I may use my superheating attachment

for which I was granted a patent July Tth,
1903, which 1s especmll) adapted to the
c{mstl11(3‘511:}151j as shown 1 Ifigs. 1, 2 and 3
in this application entering the furnace as
shown, through the side casing hetween
water tubes 4, and over brick arch 12, there
thimbles built 1 this casing for the
loops to pass through and the loops only
extending the length of the arch and over
1t, and part of the height of the furnace,
theretore 1t will be seen that they are not
in the divect passage of the flame, which 1s
advisable to prevent rapid deterioration by
being subject to too high a temperature, as
the flames in coming out from under the arch

will pass 5L1mght up to the upper part
of the furnace, thence along the hot bafile

valls which 1nduces their path in this
course, to the center of the section through
the opening between baffle wall 6, to water

claim as new and desire to secure

draft exits to the Dboiler,

944,669

tubes 3 and 37, thereby heating the supet-
heating ](}ops by radiation. Tn the side
elevation section view in e, 2 the draft

bafiles 19, on the right hand uptal{e 15, ave

shown raised. This is their position when
blowing dust off the tubes through clean-
out door 16 in the lower 1‘_)01‘[1011 of up-
take 15.

“In boilers constructed to work
high pressure where 1t would be
tion to use a stay-bolted surface, as shown
11 Watel leg casing 5, 1 Would use the end
casing 5’ constm(,ted ot cast 1ron with pro-
]ectmn% cast on fmmmn poclets and a hre

at a very
an objec-

brick lining bolted 1n same as shown and
the side casings would be constructed of

water tubes 4, brick 7, asbestos 8§ as shown.
Having described my invention, what I
by Let-
ters Patent is: |
1. In a water tube boiler an oblong sec-

tion composed of an upper and lower drun
connected by water tubes of more than one

size 1 diameter and a suitable draft exit.
the tubes of smallest diameter being lo-

cated next to the dratt exit, adjustable drait
batlles located at said draft exit,

Whel'QbV
the gases are checked m velocity to the ex-
tent of cooling suflicient to pass out wunder
salid adjustab]e draft batles all substan-
tially as set forth.

9. The combination 1 a water tubs boiler
of two oblong sections, each oblong section
having one lower drum, the lower drums

60
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of both sections being connected to onie up-

per drum by water tubes, each section hav-
ing a draft exit at each end maling four
all substantially
a3 Set forth.

The combination 1n a water tube boile
of two oblong sections, each oblong smtmn
having one lower drum, the lower drums of
both sections being connected to one up-
per drum by water tubes each section hav-
e a draft exit at each end making four
draft exits to the boiler, said botler ha.vlng
a furnace located between caid sections con-
taiming a non-combustible arch all substan-
tially as set forth.

Signed at New York, in the county of
New York and State of New York, this 4th
day of March, A. D. 1908.

BLLIS IF. EDGAR.

Witnesses:
IZ. B. Epcar,
1. B. Ebgar.
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