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1o all whom it may conceri:

Be it known that I, Rovs J. VAN LIEW, a
citizen of the Umted States, residing at Port

Huron, in the counfty of St. Clairand State of
5 'Mlchwan haveinvented certain newand use-

ful Improvementq in Water-Tuabe Boilers:
and I do declare the following to be a full
clear, and exact deseription of the uwemlon
such as will enable othersskilled in the artto

ro whichitappertains to make and use thesame.
This invention relates to lmprovemen‘rs in. |

water-tube boilers.
The objects of the 1mentmn are, ﬁrsb to
provide a boiler of this type which will oive 4
15 larger heating-surface than mdmauly with
| small shells and produce a high pressure of
steam with lichter material in shells second,
a boiler in whlch the hea,tlnn*-%urfdee is in-
closed by water-circulating chanuels formed
20 between the inner and outer shells; third, to

produce a duplex boiler receiving heat from
a common furnace, and, fourth, to generally

simplify the construction and increase the

- practical efficiency of boilers of this class, so
25 as to secure a larger heating-surface mth
less consumption of fael for the floor-space
used than is possible with boilers of the con-

- structions heretofore in use.

With these and other ends in view, which

30 will appear as the nature of the invention is
~ better understood, the invention consists in
- ¢ertaln novel features of eonstruction, com-

bination, and arrangement of parts, as will

be hereinafter more fully described, and par-

35 ticularly pointed outin the appeuded claims.
- In the drawings hereto annexed and fomn-
ing a part of this specification, Figure 1 is a
ver rtical longitudinal section of a water- tube
boiler constl ucted in accordance with my in-
40 vention. Fig. 2 isa horizontal section on the
line 2 2 of I‘m 1. Fig. 3 is a frontelevation
of the fmnace_., and F]n* 4 1s a view showing

a modification.
Referring now more pa,l ticularly to the
45 drawings, the numer als 1 and 2 represent the
two separate shells of the herein-described
duplex boiler, with one of which communi-
cates a furnace 3 and with the other asmoke-
stack 4. Kach of theseshellsisformed atits
50 bottom with a water and sediment chamber
5 and atits top with a steam-dome 6.

and prevent loss of heat by radiation.
this construetion a larger proportion than 8g

A pipe |

7 connects the two water-chambers 5 and a

pipe 8 the two steam-domes 6, thus establish-
ing communication between the water and
steam spaces of the two shells to equalize the 55
circulation of the water and the steam-pres-
sure. A cap or head 9 closes the top of each
boiler-shell and is reinforced by stay-rods 10.
Access to each water and sediment chamber

and steam - dome is afforded by a manhole 60

closed by a manhole-plate 11.

I'he body of each boiler-shell is composed
of inner and outer plates 12 and 13, which
are held spaced by stay-bolts 14and form an-

nular water-circulating spaces 15, the water- 65

circulating spaces of the two boilers being in
communication at top through a connecting
tabe, pipe, or passage-way 16, through which
water may pass from one to the other, and
thus equalize the circulation. By formm 70
these spaces or passages which inelose the
heating-space of each boiler no loss of heat

occurs, as radiation is prevented or reduced

to the minimum by the water in said spaces,
which absorbs all the available heat which is 75
ordinarily lost by radiation. The top and
sides of the wall of the furnace 3 are likewise
formed of inner and outer plates 17 and 18,
held spaced by stay-bolts 19 to provide a wa-
ter-circulating space or passage-way 20, which 8o
cominunicates with the passage-way 15 in the
boiler 1 and allows water therefrom to circu-

late therein totake up heat from the furnace
By

usual of the available heat units from the bed

| of fuel on the furnace is utilized in making

steam.
- 21 represents the grate, 22 the ash-pit, and
25 the combustion-chamber, of the furnace, go

which, as shown, are sumounded at top and

sides by a hollow mietallic shell, and 24 and
25 are the fire and ash pit doms in the front
wall of the furnace.

The water-tubes 26 extend vertically within 95
the heating-chamber of each boiler, and these =
chambersare connected neartheir uppel ends
by a flue or passage 27. The hot air, gases,
and produects of combustion from the bed of

fuel on the furnace-grate are thus caused to 106
pass upwardly about the tubes in the boiler
I, thence through the flue or passage 27, then
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downwardly about the tubes in the boiler 2,

and finally out through the smoke-stack 4,
whereby the water-tubes of both boilers are
heated from a common furnace, thus secuy-
Ing economy in floor-space and in the use of
fueland utilizingall of theavailable heat units
from the smoke and gases.

As shown in Fig. 1, the boilers may be ar-
ranged intandem style, with the furnace at
the front and smoke-stack at the rear; but
where the floor-space is too limited for this

arrangement 1 may place the boilers side by

side and locate both the furnace and the
smoke-stack at the front, as shown in Fig. 4.

From the foregoing description, taken in
conunection with the accompanying drawings,
the construction and mode of operation of
my invention will be readily understood, and
1t will be seen that by its use desirable ad-
vantages 1n point of simplicity of construe-
tion and economy in operation are secured.

Yhile the preferred embodiment of the in-
ventionis asherein described, it will of course
be understood that changes in the form, pro-
portion, and minor details of construction
may be made within the scope of the inven-
tion without departing from the spirif or sac-
rificing any of the advantages thereof.

Having thus particularly described my in-
vention, whatl claim, and desire to secure by
Letters Patent, is—

1. A duplex water-tube boiler comprising
companion shells, each having a body com-
posed of spaced inner and outer headed cyl-
inders, the inner cylinder being shorter than
the ouler one and suspended therein and
forming therewith an infernal flue-heating
chamber, a base sediment-chamber, a super-
posed steam-dome and a water-circulating
space surrounding saia internal flue-heating
chamber, water-tubes arranged within each
heating-chamber and communicating with
the sediment-chamber and steam-dome, a
tube connecting the water-spaces of the two
shells, a flue connecting the heating-cham-
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bers of the two shells, pipes connecting the
sediment-chambers and steam-domes of the
shells, a furnace in communication with the
heating-chamber of one shell, and a smoke-

stack in communication with the heating- 5o

chamber of the other shell, substantially as
described. |

2. A duplex water-tube boiler comprising
companion shells, each having a body com-
posed of spaced inner and outer headed cyl-
inders, the inner ¢ylinder being shorter than

| the outer one and suspended therein and

forming therewith an internal flue-heating
chamber, a base sediment-chamber, a super-
posed steam-dome and a water-circulating
space surrounding said internal flue-heating
chamber, water-tubes arranged within each
heating -chamber and communicating with
the sediment-chamber and steam-dome, a

tube connecting the water-spaces of the two

shells, a flue connecting the heating-cham-
bers of the two shells, pipes connecting the
sediment-chambers and steam-domes of the
shells, a furnace having a fire-box and a hol-
low metallic frame forming a water-passage,

said fire-box and water-passage being, re-

spectively, in communication with the heat-
Iing-chamber and water-circulating passage
of one shell, and a smoke-stack in commu-
nication with the heating-chamber of the
other shell, substantially as described.

3. In a water-tube boiler, a boiler having a
body formed of spaced plates forming a water-
passage, and a furnace having a hollow me-
tallic frame forming a water-passage com-
municating with the said water-passage of
the boiler, substantially as described.

In testimony whereof I have hereunto set
my hand in presence of two subsecribing wit-
nesses.

ROYS J. VAN LIEW.

‘Witnesses:
D. MCARRON,
W. W. STEWART.
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