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To all whom, it may concern:’ ‘

Be it known that I, Dav S. Jaconus,
g citizen of the United States, residing at
Jersey City, in the county of Hugdson and
State of New Jersey, have invented certain
new and useful Improvements in Water-

" Tube. Boilers, of which the following is a
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specification. - : .

My invention relates to water tube boilers
and has for its object an increase of effi-
ciency and capacity in installations of large
units.  This object is accomplished by ar-
ranging two banks of inclined water tubes
symmetrically above a common fuel Land
combustion chamber, the fuel chamber ex-
tending from one side of the boiler to the
other to provide a large furnace volume,

and the heating surfrces of the two banks |

disposed relative to each other so as to form
an A-shaped combustion chamber which
shall be open to the escape of the products
of combustion, over the tubes of the heating
sarface, along the npper portious of the in-
clined sides of the combustion chamber, and
the employnicnt of a central steam and wa-
ter drw into which all of the stean gener-
ated hy the hoiler passes and wlhere it 15 sep-
arated in part from. the water, and of sepa-
ritor and circulating tubes from this drmm

to two outer steam and water drums from

which dry steam .is discharged. This ar-
rangement is especially applicable to high
rates of driving as a most cflicient cirenla-
tion js obtained and the water is thovoughly
climinnted from the steam ceven under con-
ditions where through impure feed water
or the like there might be trouble with other
hoilers. .

The invention will be understoad by ref-
erence to the acconipanying drawing, which
is n longitudinal section.

T the drawing I have shown two bavks
of inclined water tubes, the tubes 1 of the
left hand bank being expanded into lower
and upper headers 2
of the right hand hank heing expanded into
lower and upper headers 5 and 6. These
headers extend transversely of the bhoiler
from one side wall of the sefting to the other
side wall. Each bank is divided by trans-
verse baffles 7 and 8, the baffles 7 rising from
baflles 9 extending from -the lower headers,

" thus providing a plurality of transverse

55

passes for the products of combustion across
and around the tubes as indicated by the

) Specification of Letters ;‘a{tenf"
" Application filed September 21,1912, Serial No. 721,532, :

and 3, ‘and the tubes 4

“arrows. Tn this design I use a single cen-

with tlie lower part of the upper headers
of the two banks of generating tubes so that
the steam generated in the tubes which come
in contact with the direct radiant heat from:
the fire, may discharge directly into the
drum .10 and does not have to travel all the
wiy through the upper headers. If so de-
sired the upper headers of each bank may

pleé connections 11* and 12%, and the steam

tact with the radiant heat will then all pass
tlivough the pipes or tubes 11 and 12 and
an gctive circulation will be maintained
thereby. I also connect, by pipes or tubes

G with the central drum, so that all of the
steam generated by the boiler first passes
to the central drum where it is separated in
part from the water and from thence passes
tlirough {he steam circulators and separat-

to conduct the: water which circulates
through the Loiler from the central drum
10 to the outside drums 19 and 20. Down-
comers 21 and. 22 connect the drums 19 and
a0 with the lower headers of the correspond-
ing unit. The downcomers support fire
brick wails 23 extending from the bafiles 8
tes the drums 19 and 20 to properly direct
the gases to the outlet flues 24 and 23.

type, are placed above the first and second

nected with the stean space of the drunms 19
and 20 respectively. A connection is” pro-
vided to deliver saturated steam from said
drums 1f desired. ‘

The two banks of tubes above described
are suspended over .q common furnace ex-
tending from the frént to the rear of the
béiler. the banks boing so disposed relative

6. converge toward each.other downwardly
and their lower ends meet approximately at

upper hes-:ers I provide a water box 29 at

port tiling 30 placed at each side of the box.

ing pipes or tubes 15 and 18 to the steam
and water drums 19 and 20. The water cir-
aulators 17 and 18 connect drum 10 with two -,
steam and water drams 19 and 20 and serve

Superheaters 26 and 27, of any approved

pusses of each bank of tubes, and are con-

the top of -the furnace which serves to sup--

Patented Feb. 4,1913.

_tral drum 10 connected by pipes 11 and 12
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be made in two parts by omitting the nip- .

generated by the tubes which come in con- .
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18 and 14, the up[)er ends of headers 3 and .
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to ench other that the upper headers 8 and

105
the transverse central vertical plane of the =
setting. To protect the lower ends of the "~
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‘nary boiler furnaces

“the other,
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The water box dischargés any steam gener-
erated in it through vertical pipes 31 lead-
ing from its top. to the cenfra}. drmn 10.
There is thus provided a large A-sliaped
combustion chamber, 28 substantially closed
at the apex“and open to the products of
combustion along the upper.portions of the
inclined sides, that is, at the uptake ends of
the generating tubes. The gases divide and
pass over the heating sarfaces, as indicated
by the arrows, to the ountlet flnes. Tn thiy
design the water circulation is upwardly
through the inclined tubes. to. .the upper
headers, pipes leading thevefrom to the cen-
tral drum 10, from the latter to the side
drums 19 and 20 through the downcomers to
the lower headers. . '

The furnace is provided with arate bats
32 and a central dumpine plate 33 so that
when this plate is covered. with fuel there
will be a continnous fuel bed beneath the cn-
tire boiler, the furnace being charged through
doors 34 “in both the front and rear walls,
With this arrangement, the character of the
combustion'may be maintained eonstant from

one side 'of the boiler to the. other, and the |.

loss often experienced through a stream or

Jane of excess air or unconsumed combusti-

ble gases passing through the bojler and
escaping to the stacks will be avoided. It is
well-known among engineers that in ordi.

there is a great varia-
tion in analyses taken from difforent paints
in the path of the flue gases leaving {the (-

‘nace, whereas with the present.firnace ar-

rangement this action is reduced to a wini-
mum, as any irregularity from the front to
the rear of the grates disappears hefore the
gases pass from the upper part of the com-
bustion chamber, and as the composition of

the gases for uniform firing conditiuns will

be uniforin from one side of the boiler to
it follows that the.composition of
the entire volume of the gases leaving the
furnace will be substantially uniform.

The angle of inclination of the tubes of
the heating surfaces is approximately 45°
or more to the horizontal, and the planes of
the headers approximately at an angle of
90° to each other. T do not, however, re-
strict myself to these angles, the essential
feature being the disposition of the units
relative to each other over a .common fur.
nace and combustion chamber to provide. an
A-shaped. combustion chamber of relatively
large volume,
described, which contribute to an increased
efficiency and economy in operation.

What T claim is:— :

L In a water tube boiler, ‘the combina tion .

of two banks of inclined water tubes, upper
and lower headers into which said tubes sre
expanded, said banks being so disposed that
the upper headers converge toward each
other -downwardly, whereby an A-shaped

1,051,801

and the other features herein-

coinbustion chamber is formed between the
banks, a centval steam and water drum into
which all of the steam from the two banks
of tubes is discharged through pipes or tubes
conneefing the banks of tubes with said cen-
tral drum, circulating and separating pipes
or tubes connecting said central drum with
two outer steam and water drums, and a

centrally disposed fuel chamber common to”.

said banks of tubes. . )

2. In a water tube boiler, the combination
of two banlks of inclined water tabes, upper
aud lower headers into which said tubes are

cexpanded, said banks being so disposed that

an -A-shaped combustion chamber is formed
between the banks,
banks of tubes into which all of the steam
from the two banks of
pipes or tubes connecting both the upper.
ends and the Jower parts of the upper head-
ers with said drum, two outer steam and
water drums, and steam civculating and

a central drum above the
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tubes is discharged,
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separating tubes and water cirealators com-

necting the central drum with said onter
drums. .

3. In a water tube boiler, the combination-
of two banks of inclined water tubes, upper
and lower headers into which said tubes are
expanded, said banks bein
an A-shaped combustion chamber is formed
between the banks, a water box at the to
of the combhustion chamber, tiles supporteg
on suid bay to protect the lower ends of the
upper headers, and a centrally disposed fuel
clizmbier common {o said banks of tubes.

4 In a waler tube boiler, the combination
of two banks of inclined water tubes, upper
and lower headers into which said tubes are
expanded, snid banks heing so disposed that
an A-shaped combustion chamber is formed
hetween the banks, a water box at the top
of the combustion chamber, tiles supported
on said box to protect the lower ends of the
upper headers, a central drum above the

‘banks of tubes into which all of the steam

from the two banks of tabes is discharged,
pipes or tubes connecting said water box
and the upper headers with said drum; and
a centrally disposed fuel chamber common
to said hanks of tubes. .

5. In a water tube boiler, the combination
of two baxks of inclined water tubes, upper
and lower headers into which said tubes are-
expanded, said banks being so disposed that
an A-shaped combustion chamber is formed
between the banks, a ‘centrally disposed fuel
chamber common to said banks, a central
stearn and water drum sbove the banks of
tubes into which all of the steam from the
two banks of tubes js discharged, two outer
drums, steam separating and circulating

-tubes and water circulators connecting said

central and onter drums, and downcomers
connecting said onter drums with the lower
headers. '
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.- 6. In a water t_ube_boiler, the combinatiqn and lower headers into which said tubes are
of two banks of inclined water tubes, upper expanded, said banks being so disposed that
and lower headers mto which said tubgsiave ' an A-shaped combustion chamber is formed 25

. expanded, said banks being so disposed that | between the hanks, a central dram above the

5 an A-shaped combustion cbamber is formed | bunks of tubes:into-which all of the steam

betsween the banks, a cent -al drum above the | fromt the two hanks of tubes is discharged,.

banks ‘of tubes into which all of the steam ! the upper headers being divided into two
generated in the two banks is discharged, i sections and pipes or tubes connecting ‘the 30

ipes or tubes connecting the upper héaders | separate sections with said dru so as fo.

10 with said drum, two outer steam and water | provide a separate circulation for the tubes
drums one for each ‘hank of tubes, steam which comé neavest the-fire, two outer steam
circulators and separeting tubes nnd water | and water drums and steam and circulating
circulators connecting the cent -l drwn with |tubes and water circulators connecting the 3
said outer drams, dowpconmiers conneeting | contral drum with said outer-drums.-

15 the outer drums with the lower headers, In testimony whereof T “have -hereunto
baflles for directing the gases Reross and | sianed my name in the presence of two sub-

around the tubes, five hrick walls supported seribing witnesses:

@

on sairl downeomers to direct the gases to VID : :
the ontlet flues, and a cent ally disposed frel . : .D_A 1D 8. JACO':B US.
20 chamber common to said banks of tihes. Witnesses: .

= Tn a water {ube boiler, the combination E. Canp,

of two banlks of inclined water tubes, upper B, P. Teret.,



