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To all whowny Tt ey cORCerTy:

Be it known that T, WILLIAM VANDERMAN,
o citizen of the United States, and aresident
of Willimantie,in the county of Windham and
State of Connecticut, have invented certain
new and useful Improvements in Steam or
Tlot-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. ‘

The object of my inventionis to provide an
apparatus for heating buildings by the gen-
eration of steam or the heating of water, the
cireulation of such heated fluid throughouta
system of piping, and of radiators or coils
connected up to the heater, such apparatus
embodying features of construction which en-
able a greater economy in consumption of
coal and the construction of the apparatus to
e observed.

To this end my invention consists in the
details of the several parts making up the
boiler or heater and in the combination of

. such parts, as more particularly hereinafter
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deseribed, and pointed out in the claims.

Referring to the drawings, Figure 1is a
view in front elevation of my improved boiler
with parts cut away to show construction.
Fig. 2is a detail view in side elevation of the
structure with parts cutawayin section. Fig.
5is o detail view in cross-section on plane de-
noted by the dotted line x  in Fig.1. Fig. 4
is a detail view in cross-section on plane y y
of Fig. 1. TFig. 5is a detail view in cross-
section on plane denoted by the dotted lines
wwin Fig. 1. Tig: 6 is a detail view on en-
larged scale of the pipe connection and pack-
ing.

Tn the accompanying drawings the letter ¢
denotes & boiler, preferably cylindrical and
of the water-leg type, the two shells b ¢ form-
ing an annular space at the lower part of the
boiler, which is made in several sections @' a?,
secured together by devices and means, as
hereinafter described. The upper section a?
has a dome ¢’ the space being a continuation
of the anttular space below, and wings d ex-
tend inward from the inner wall of the boiler
in that part above the fire-pot which may be
called the ‘¢ combustion-chamber” e, These

wings d are inturned extensions of the inner
wall of the boiler, the narrow spaece or cham-

ber. in the hollow wings opening along the
side and top into the water and steam space
between the walls and through the crown-
sheet into the dome. This eonstruction of
the inner wall exposes a large extent of boiler-
surface to the action of the heated products
of combustion, and as the hollow space within
the wings is thin the heat acts rapidly to gen-
erate steam or to raise the water to a temper-
ature sufficient for the purpose of securing
efficient circulation for heating purposes.

Ip the form of the improvement llustrated
smoke-flues f are formed through the dome,
and they are arranged with reference to the
wings so as to cause the gases and heated
products of combustion to circulate freely
along the sides of the wings and disperse away
from the vertical center of the combustion-
chambers. A smoke-box g crowns the dome,
and the fiies f all communicate with that,
and from it the smoke passes out through a
central flue or flues.

The two or more sections into which the
boileris divided are united by means of clamp-
ing-bolts, which extend through holes in lugs
on the respective parts, which register with
each other, while the water-spaces are united
by a tubular connection h of peculiar con-
struction. Eachsection a' a? of the boiler is
complete as to the chamber between theshells
and has what may termed ““end walls,” those
adjacent to each other forming the contact-
surfaces, the several sections being of sub-
stantially the same internal and external di-
ameter; butproj
several sections. These projections include
flanges k& k', having registering openings
through which bolts pass and gserve by means
of nuts to secure the boiler-sections together.
Provision must be made for the free circula-
tion of water or steam between the several

in the projections having registering open-
ings through the bottom wall of one section
and the top wall of the opposite section.
Rach tubular connection 7 is secured to one
of the hoiler-sections in such opening, as de-
seribed,either by secrewingitinto thethreaded
socket in the wall, or the projection may be
cast integral with the wall; butitis preferred
%o use a threaded tube and secure the parts

by serewing the tube into the socket, as
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stated. The opening in the opposing wall is
larger in diameter than the tube, S0 as to en-
able the adjacent boiler-sections to be fitted
together without requiring absolute aceuracy
or nicety of fit to bring the parts into align-
ment, such as is required in prior construc-
tions, where both sockets are threaded and
the tubular connection is serewed into both
such sockets,

The connection s extends into what may be
called a ““free socket,” an annular packing ]
having been slipped upon the section under
a packing-nut m, and the latter is serewed
down, so as to force the packing onto the end
wall of the boiler-section and securely close
the joint, making it steam and water tight.
The boiler-sections are held together by the
bolts and nuts deseribed, which extend
through the Hanges, so that the tendency of
this packing device to force the hoiler-sec-
tions apart is resisted.

The several separate boiler-sections
case the two parts @' a2) are provided with a
tubular connection 7, which is a pipe long
enough to extend from the hottom of one sec.
tion to the bottom of the other and unites the
water-ways in the sections. The pipe n is
preferably connected by a nipple and élbow to
one section at one side of the hoiler and at its
otheriend extends to an opening in a T #/,
largerin diameter than the threaded lowerend
ofthepipe, the T beinginthe return-pipe n?in
this case, which is conneected to the lowersec-
tion.  Anut o onthethreaded end of the pipe,
which projects into the unthreaded socket, is
used to press upon the packing, so as to form a
serew-joint. The objectof this construction
of parts is found in the convenience with
which the boiler parts are assembled, either
in setting up the furnace or in making re-
pairs.  When the boiler-sections are placed
in position, the end of the pipe n, bearing the
backing-nut, is thrust into the unthreaded
socket, Thepipeisthen swung into line and
inserted in the threaded opening, (as in the
elbow,) and then the nut o is sorewed onto
the packing to close the small annular open-
ing about what may be termed the *“ free » end
of the pipe. A main advantage of this fea-
ture of construction is that the several sec-
tions of such a hoiler may be securely fitted
together and perfect joints made by the ex-
ereise of less skill in construction of the sec-
tions and the connecting-pipes, and also less
skill in setting up the apparatus.

The boiler is fitted with the usual appli-
ances, as water-gage and damper—controller,
and provision is made for connecting with

{(inthis

the boiler the usual risers and returns of the
heating system.

T claim as my invention—

1. In combination ina hoiler having an an-

_wings extending radially

nular water chamber between the inner and
outer shells, a comparatively small central
smoke flue located within the dome section
of the boiler, smoke flues extending radially
from said central opening to the wall of the
annular water chamber, a communicating
passage between the smoke flues and smoke
box, and the smoke box, all substantially as
described.

2. In combination in a boiler baving an an-
nular water chamber between the inner and
outer shells, a comparatively small central
smoke flue located in the dome section of the
boiler, smoke flues extending radially from
the central flue to the wall of the annular
water chamber, smoke flues extending from
the lateral flues to the smoke box, and the
smoke box, all substantially as described.

5. Incombination in a seetional boiler hav-
ing aninner and outer shell and a dome sec-
tion, means for securing the boiler sections
together, tubular conmections between the
sectionseach such tubularsection being fixed
in the wall of one seetion and having a thread
extending into an opening in the wall of the
opposite section larger in diameter than the
exterior of the tube, a packing nut borne on
the threaded tubular connection, , and - the
: from the innershell
of the boiler into the combustion chamber
and forming narrow water chambers com-
municating with the annular chamber and
the dome.of the boiler, and the hot air and
smoke flues extending between the wings
and through the dome, all substantially as
described.

4. In combinationa sectional boiler having
an annular water chamber formed between
the inner and outer shell of each section, a
chambered projection from theouter shell of
each section, means for securing the boiler
sections together, and a tubular connection
fastened in the wallof one section and fitting
loosely ina socket in the opposite wall of the
adjacent section, a packing, and a packing
nut fitting the threaded connection, all sub-
stantially as described.

5. In combination in a sectional boiler, the
several boiler sections having water ways and
tubular connections between the sections, a
tubular connection having one end fast to
one section and the other provided with g
threaded end proj ecting into a larger and un-
threaded opening in the other gection, and a
packing nut borne on the threaded free end
of the connection, all substantially as de-
sceribed.

WILLIAM VANDERMAN.

Witnesses:
CHas. L. BUrpETT,
ARTHUR B. JENKINS.
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