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To all whom it may concerr:

Be it known that we, NELSON S. BOWDISH
and EDWARD R. BOWDISH, citizens of the
United States, residing at Skaneateles, in the
county of Onondaga, State of New York, have

invented certain new and useful Improve-

ments in Tuabular Boilers, of which the fol-
lowing is a specification, reference being had
therem to the &ccompanymw drawings.

This invention relates to certain new and
useful improvements in boilers; and it has
forits object, amongothers, to provide a boiler
adapted for use either for burning oil or coal.
It aims also at improvementsin the deteuls of
construction of the various parts.

Other objects and advantages of the inven-
tion will appear in the followinn' description,
and the novel features thereof will be particu-
larly pointed out in the claims.

The invention is clearly illustrated in the
accompanying drawings, which, with the let-
ters of reference mzuked thereon form a part
of the specification, and in which—

Ifigure 1 is a vertical section with parts in
side elevatmn 1llustrating ourimprovements,
showing upon one side the boilerarranged for
burmnﬂ* coal, and for burning oil upon the
other. Fig. 2 is a side elevation showing the
two arrangementsiliustrated in Fig.1. Fig. 3
isatopplanof thegrates. Fig.4isalike view
of the oil-burner. Fig.5 is a cross-section on
the line = « of Fig. 1, and Fig. 6 is a cross-
section on the line v y of Fig. 1.

Like letters of refcrence refer to like parts
in all the figures of the drawings.

Referrmﬂ now tothe details of the drawings
by letter, Adeswnates a drum of any suitable
construction and the required size, screw-
threaded at its upper and lower ends, as
shown at a, and at its upper end provided
with a detachable cap A’,interiorly threaded
and engaging the Hneads on the upper end
of the drum

A?1is a cap or fitting or head at the lower
end, having an interiorly-headed flange A3,
engaging the threads on said end of the drum.

Barethetubesextending through the drum
and through the heads thercof, to swhich lat-
ter they are secured by exli).:;z,ndu:lf.;'_,;:j or in any
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THig. 1.

| has a plarality of hollow projections A¢f in .

the under side of each of which are secured
pipes A° which serve the double purpose of
SUppor tmﬂ the drum and connecting it to a

hollow ba,se B’, to which the lower ends of

sald pipe are seeured preferably by SCrew-
threaded engagement, as shown in Fig. 1.

The upper head A’ has connected therewith
one end of a coil C, which is coiled around
the upper end of the drum and forms a su-

perheater, the other end of the pipe forming
the coil leadmﬂ to the engine, said end bemﬂ*
designated by the letter O7.

To the hollow projections A? of the cap A?
1s secured the lower end of the coil D, and to
the opp051te one of these hollow pro_]eetlons
or lugs 1s secured the lower end of the outer
coil E these coils being arranged one within
the 0the1 and surr oundlnwthe drum, as illus-
trated best in Fig. 1. The upper ends of
these coils are Seemed in the castings or nip-
ples D/, which are screw- threaded into the
drum A just below the water-line of the boiler.

The ends of these coils are secured in any -

suitable manner in the lugs or castings—as,
for instance, by expanding, and the holes oPp-
posite to them are stopped or filled with
screw-plugs KE’; as seen best in Figs. 5 and 6.

A suitable SlllI’Oll]ldlllﬂ‘ Jacketis provided,

that shown eonqmtmﬂ' ot an inner and outer
wall with a filling of asbestus or other suit-
able non-conductmﬂ material E? the jacket

being formed in seetmn% rletaehably held to-
ﬂ'ethel, as clearly illustrated in Fig. 1. The
hollow base B’ forms the feed- Water heater,

absorbing the heat radiated by the fire .‘;‘Lbove-

it, the pipe A® being connected therewith, as
above described, and affording commumea-
tion between the same and the space inclosed
by the lower head or cap A? as shown in said
The number of tubes or colls may of
course be varied without departing fmm the
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spirit of the invention, and other modifiea-

tions in detail may be 19501ted to—such, for

instance, the heads may be secured to the
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drum by meansof a ring flanged on the drum °

and the heads secured thereto The hollow
projections, instead of beingintegral with the
lower head, may be formed sepma,te and riv-

T'he superheating-
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coil may be omitted,if desired, and the pipes
A’ may sometimes be omitted, although it is
preferred to use them.

The boiler should of course be provided |

with the usual valves, gages,and other appli-
ances necessary to the successful operation
of the same, some of such parts being shown
in Kig. 2, the pipe ¥ connecting the steam-

- gpace of the boiler with the hollow base and
the water-gage G and steam-gage G’ being of

any known consu uction.

A Dboiler constructed as above described is
adapted for use either with coal or oil, 1t be-
ing simply necessary to substitute one form
of furnace for the other. In the drawings we
have shown at the left of Fig. 1 and in plan
in Fig.3 a grate H for burning coal, this grate
being of any known construction and ar-
ranged within the fire-pot H’, the bottom of

the support of the fire-pot bemﬂ' secured to

the flanges H? of the hollow base by means
of suitable securing means—as the bolts or
rivets H>—Dbolts bemﬂ* preferred to allow of
the ready removal of the base to attach an
oil-burner when desired. Suitable feed and
ash-pit doors are of course provided.

At the right of Fig. 1 and in plan in Fig. 4
we have shown one: form of oil-burner which
we employ in connection with our boiler. It
consists of a supporting-ring I, formed with
upwardly-extending ribs or teats I’, within
which is supported a smaller ring or Aisk I®
as shown in Fig. 1,forming a spaceinto which

the gas flows after having been generated in

the spiral coil J, (the heat from the burner

passing around and through the coil to con-

vert the oil into gas,) andis distributed tothe

- small openings J8 (Shown inI'ig.4.) Theup-

49

wardly-extending flange 7 serves to hold what
oil is allowed to pass over when the flame 1S
first started. This first o1l burns to heat the
coil so that it will convert the oil into gas.

The coil J passes upward through the com-

bustion-chamber or fire-pot, and is fed with
oil from any suitable souree, (not: shown,) the
lower end being connected to the burner, as
shown at J® in Fig. 4.
- Thesame coustruction of boiler serves mth
either the coal or oil burner. |
What we claim as new is—
1. The combination, with the drum and its

- tubes, of the coil surrounding the drum and

connected therewith at its upper end and at !
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its lower end connected with hollow projec-
tions at the lower end of. the drum, substan-
tially as described.

2. The combination, with the drum and its

tubes, of the nipples ‘attached to the drum

near 1ts upper end, the cap at the lower end
provided with hollow projections, and the
coils connected at their lower ends with the
projections and at their upper ends to the

nipples, substantially as specified.

3. The combination, with the drum and ifs

tubes, of the nipples tapped into the drum

near its upper end, the hollow projections at
the lower end of the drum, the coilssurround-
ing the drum and connected with sald nip-
ples and projections, and the superheating-
coil around the upper end of the dram, sub-
stantially as specified.

4. The combination, with the drum, the hol-
low projections, and the hollow base of the
coils connected with the drum and hollow
projections, and the vertical tubes connected
with the nrojections and with the hollow base,
substantially as and for the purpose specified.

5. The combination, with a boiler having
a coil surrounding the drum and tubes and
a superheating-coil surrounding the upper
end of the drum and provided with connec-
tions to the engine, of an oil-burningfurnace
arranged beneath the same and formed with
a depression to hold oil, and a spiral coil con-
nected with the ‘depression and extended
through the fire-pot to the fumace., substan-
tially as deseribed.

6. The combination, with the boiler hav-
ing a coil sarrounding the drum and tubes,
and a superheating-coil around the upperend
of the drum and connected with the engine
and the hollow base, of the vertical pipes con-
necting the boiler with the hollow base and
the oil-burner supported upon the said base,
and a spiral coil connected with the burner
and with a suitable source of supply and hav-
ing one end extended through the combus-
tion-chamber of the furnace, Subbtantlally as
shown and deseribed.

In testimony whereof we affix our swnatm es
in presence of two witnesses.

'NELSON S. BOWDISH.
"EDWARD R. BOWDISIL
Witnesses:
GEO. H. WICKS,
B. ¥. PETHERAM.
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