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To all whom it may concern:

Be it known that I, WILLIAM VANDER‘WAN,
of Willimantie, in the county of ‘Windham
and State of Connecticut, haveinvented cer-
tain new and useful’ Improvements in Hot-
Water Heaters, of which the following is a
full, clear, and exact description, Whereby
any one skilled in the art can make and use

‘the same.

This invention relates to 1mprovements in
hot water héaters; the object of the invention
being to provide a combined boiler and fur-
nace adapted to supply hot water for heating
dwelling houses and public buildings, and to
constxuct the same in sections and provide
means whereby absolutely water tight joints
are secured, and to so arrange the pa,rts that
the maximum amount and a uniform radla-
tion of heat is secured with the minimum
quantity of fuel. "

To this end my invention consists in ~the
special construction and in the combination
and arrangement of the several parts mak-
ing up the device as a whole as more particu-
Iarly hereinafter descrtbed and pointed out
in the claims,

Referring to the drawings: qure 1 repre-
sents'in front elevation a hot’ Water heater
embodying my 1mprovements, Fig. 2 a cen-
tral longitudinal section of the same (on dot-
line z @, Fig. 4) the base being removed; Fig.
3 a detail in plan view of the device for op-
erating the draft door; Fig. 4 a cross-section
on enlarged seale taken on dotted line y vy,
Fig. 2; FIO' 5 details of portions of the up-
per and lower boiler sections showing plan
views of the joints between water- ways, and

" Fig. 6 is a vertical section of a portion of the
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boilers taken on dotted line 2z z, Fig. 4.

My improved hot water heater comprises a
furnace.and an outer boiler made up in sec-
tions having specially constructed joints se-
cured towether by bolts, as hereinafter more
pa.rtlcularly described, and an inner or sup-
plemental boiler havmg passages between it
and the outer boiler and also having water
compartments or ways for the circulation of
water and flues for the circulation of flame,
hot air and the gases of combustion.

In the accompanying drawings the letter o
denotes the hollow base which forms the ash-

pit and supports the grate base, satd base be-

ing of any suitable constructlon

Upon, the base a is supported the outer.

boiler which preferably comprises two sec-
tions b, 0, bolted together atc as hereinafter
described. - These sections of the outer boiler
are each made as hollow tubes with a water
compartment 7, /, between their outer and in-
ner walls, as clearly shown in Fig. 2, said com-
partments being closed at the upper and lower
ends, as at 172 ‘Water-ways d are formed
through the adjacent end plates of theboiler
sections b, b, to establish communication be-
tween the water compartments?, ,of the said
sections, which water ways are formed at cer-
tain intervals around said sections,as will be
hereinafter described.

The lower section b contains the fire-pot b?
and the upper section b’ has a dome b*to form

‘a water. compartment of large area, a series
of smoke flues b° being extended through the

top and bottom plates of said domeand com-
municating with the combustion chamber 2
of the bo1ler to conduct the smoke arising
from the combustion of fuel in the fire-pot ai-

rectly to the smoke-bonnet b whence i% passes

into the smoke stack or chimney through the
outlet b7, see Fig. 2.

" As shown in the drawmcrs the quter boiler
is made in two sections, thts however is op-
tional, as the same might be practically made
in two or more sections, as cireumstances
might require.

Suspended within the outer-boiler, as shown
clearly in Fig. 2,is an inner or supplemental
boiler e, havmg a series of circumferentially
arranged water compartments 3, 5, and 7, with
radxally arranged water-ways 8'i in ecommuni-
cation thelewmh and alternating hot air con-
duits or flues 4, 6. . All of the water compart-

‘ments of the inner boiler are closed at the up-

per-and lower ends with tlie exception of the
central one 7 which is open at the upperend
and communicates with the dome of the outer
boiler through the mediumof a pipe f which
preferably is screw-threaded at its low er end
and screwed into the opening in the top of
the inner boiler as shown. - This pipe f acts
as a central support for the inner or supple-
mental hoiler, it preferably being prov1ded

“with a nut /" at its upper end.
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Communication is established between the
water compartments of the inner and outer
boilers by a series of circulating pipes ¢,
which extend through the outer plate of the
inner boiler near its lower end, out through
the outer boiler, as shown in Fig. 2,and thence
down where they connect with return pipes
9’,oneendof eachreturn pipe being extended
through the lower section and terminating
in the water compartment /, near the lower
end of the outer boiler, and the opposite end
being connected with the outlet pipes or re-
turns from the radiator or heater (not shown)
in anypartof the building. A series of risers
hopening into the dome ' of the outer boiler
and connecting with the inlet pipes of the
radiator (not shown) conduct the hot water
from said boilerthroughtheradiators whence
it is returned through the return pipes up
through the circulating pipes and into the in-
ner boiler where it is heated in its circula-
tion through the water comparments of the
said boiler and afterward allowed to rise
through the central pipe f into the dome of
the outer boiler where it is again carried
through the risers, and so on indefinitely.
The course of circulation is denoted by ar-
rows in Fig. 2.

The lower section b of the boiler has out-
wardly projected flanges 4 having, prefer-
ably, an elliptical groove j formed therein as
shown in Figs. 5 and 6, which receives a de-
pending flange j’ of the upper section. These
fAanges form the attaching plates of the sec-
tions, bolts ¢ being extended through said
plates or flanges, as shown. A packing % of
cement or fibrous material will preferably be
interposed between the flanges as shown in
Fig. 6, to secure a water tight joint when the
sections b, b" are secured together.,

Located above the outer-boiler within the
smoke-bonnet is a cireulating coil 7 consist-
ing preferably of a spirally bent tube in com-
munication with the water compartment of
the outer boiler,and fulerumed upon a stand-
ard !’ is a lever {? one end of which is in con-
tact with the end of the coil land is provided
with a rope_or chain at its opposite end, which
is connected, through the medium of suitable
pulleys or other devices (not shown), to the
draft door or damper whereby the expansion
and contraction of the coil I will regulate the
draft as desired. A series of openings is pro-
vided in the smoke bonnet aligned with the
smoke flues b° for convenience in cleaning
said flues,said openings being provided with
removable caps m as shown.

The vertical eirculating pipes g will be pro-
vided with expansion joints ¢ to allow for
variation in compactness between the joints
of the boiler sections.

1 claim as my invention—

1. In a hot water heater in combination, a
sectional outer boiler having a continuous
water chamber located between its inner and
outer walls on side and top, the smoke flues
extending through the water compartmentin
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the dome, the inner boiler suspended within
the outer boiler and forming a water com-
partment, the tubular interior water connee-
tion between the bottom wall of the dome and
the top wall of the inner boiler, the smoke
flues extending through the inner boiler, the
combustion chamber located between the in-
ner and outer boilers, a riser extending from
the outer boiler, and the ecirculating pipes
communicating between the lower part of the
water compartments of the two boilers, all
substantially as deseribed.

2. Inahot water heater,in combination, the
sectional outer boiler including an upper and
lower section, the water compartment located
between the inner and outer walls of the
lower section, the fire pot located within the
inner walls of the lower section, the upper
section having the water compartment bhe-
tween its inner and outer walls on side and
top, the water ways extending between the
two sections, the smoke flues extending
through the dome of the upper section, the
inner boilersuspended within the outer boiler
and forming a water compartment, the inte-
rior tubular connection between the inner
and outer boilers the flues extending through
the inner boiler, the combustion chamber lo-
cated between the inner and outer boilers,
the risers extending from the upper section
of the outer boiler, and the water-ways com-
munieating between the two hoilers, all sub-
stantially as described.

3. Inahot waterheater,in combination, the
sectional outer boiler having the continuous
water compartments located between its in-
ner and outer walls, and in the dome located
in the upper part of the boiler, the flues ex-
tending through the dome into the smoke bon-
net, the smoke bonnetlocated above the dome,
the inner boiler suspended within the outer
boiler by an interior tubular conneection and
forming a water compartment, the flues ex-
tending through the inner boiler, the combus-
tion chamber located between the inner and
outer boilers, the risers extending from the
outer boiler, and the circulating pipes con-

necting the two boilers, all substantially as,

described.

4. In a hot water heater in combination, a
sectional outer boiler having a continuous
water chamber located between its inner and
outer walls above the base, the smoke flues
extending through the water compartment,
the inner boiler suspended within the outer
boiler by a tubular joint forming a connec-
tion between the water compartments of the
inner and outer boiler, the smoke flues ex-
tending through the inner boiler, the com-
bustion chamber located between the inner
and outer boilers, risers extending from the
outer boiler, and the circulating pipes com-
municating between the water compartments
of the two boilers, all substantially as de-
seribed.

5. In a hot water heater in combination, a
sectional outer boiler having a water cham-
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ber located between its inner and outer walls,

and a dome formed in the upper part of the
upper section of the boiler, the smoke flues
extending through the dome and water com-
bartment of the outer boiler, the inner boiler
suspended within the outer boiler and form-
ing a water compartment, the smoke flues ex-
tending through the inner boiler, the com-
bustion chamber located between the inner
and outer ‘boilers, a smoke drum located on

-the upper part of the outer boiler and com-

municating with the smoke flues therein, a
coil of expanding pipes located within the

smoke drum and having one end projecting
through an opening in the wall thereof and
connecting with a damper operating lever,
the damper operating lever, the circulating
pipes extending from the upper part of the
inner boiler to the water compartment of the
outer boiler, and circulating pipes communi-
cating between the water compartments of
the two boilers, all substantially as deseribed.
WILLIAM VANDERMAN.
Witnesses:

F. P. RAFFERTY,
JOHN REILLY.
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