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To aZZ whom it may concern:

‘Be it known that we, JAMES B. JOHNSTON
and Cr. ARENCE B. LITTLE ¢itizens of the
United States, residing at Dayton, in the
county of Montﬂomel y and State of Ohio,have
invented certain new and useful Imp1 ove-
ments in Steam or Hot-Water Boilers; and
we do hereby declare that the followmg is a
fall, clear, and exact description of the in-
Ventlon whlch will enable others skilled in
the art to which it appertains to make and

use the same, reference being had to the ac-

companying drawi ings,-and to the letters of

reference marked thereon ‘Wthh form a part
of .this specification.

This invention relates to 1mprovements in

'steam and hot-water boilers, the several fea-

~tures of which will be helelnafter fullv de-
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scribed and claimed.
The object of the invention is to so con-

strict and organize the outer heating-tubes
~and the inner clrculatmg tubes that a ﬂ'reater |

area of space 18 provided for the clreulauon
and ascension of the hot water and that the
least possible obstruction may be offered to
the circulation and ascension thereof., This
is accomplished by making the passages in
the inner tubes through Whmh the cold water

~descends narrow and deep, so that a suitable
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~ charge of the hot water.
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area is obtained without encroaching upon
the space desired for the circulation and dis-
This feature will
be more particularly described hereinafter.
A further object of the invention is to so

construct. the parts that the boiler will be en-

tirely supported by a portion of the hot-water

tubes, thereby simplifying the construction

~and lessemnfr the parts necessary to the
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- vertical section.

mounting of the boiler. -

Referunﬂ' to the accompanying dra,wmﬂs
for a part of this application, Figure 1 is an
elevation of the boiler, with the rlght half in
Fxg 2 18 a horizontal sec-

- tion of the heating and circulating tubes on
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lines 3 4 of-Fig. 3. Fig. 3isan enla,rged ver-
tical section of the upper end of one of the
héating and circulating tubes.

Similar letters of refe1ence indicate corre-

| Spondm parts.

§C

The 1ncloslnb case compmses a circular
cast-iron base K, slightly inclining, the body
portion D, of wrought-iron, having the same

is notched on its inner surface

air info the fire-pot.

| vey the fuel to thefire-pot. - The boiler proper

mchna,tmn and the dome- plate O, with ori-
fice and ﬂanﬂ'e for the smoke-pipe N. The
“base E has a pro;]ectmﬂ' rim P to support the
fire-pot F and the boiler through a portion of
the radiating tubes herelnafter described.

Slightly below the center are attached brack-

ets I to sustaina circular grate-frame G,which
The door K
is hung in this part to close a corresponding
opening through which to remove the ashes.

Within this door is suspended on hinges the
supplementary door L to regulate the ﬂow of
The gr a,te His prowdeﬂ
with pivots H', rounded on T their under sides,

on which it is freely suspended and on-which

it is rotated to effect the discharge. The up-
per or wrought-iron portion of the case is
provided with a door J, through which to con-

comprises a circular dome consisting of a
rounded flange-plate A, the cylmdmcal plate
A® and a bottom plate A’ identical in form
with the top plate, and a series of heating-

| tubes attached radially to the bottom plate |

A’. To the top plate is attached a steam-pipe
M, which conveys the contents to the heaters.

The outer or heating tubes B are threaded at
their upper ends and are screwed into the
bottom plate A’ and extend into the interior
slightly beneath the proper water-line. The

circulating-tube Cis held concentrically with-

inthe heating-tube B and hasits extreme up-

per end closed and connections are made be-

tween said tubes whereby side passages C’
are provided which extend through the side
of the heating-tubes and prowde free pas-
sages for the cold water into the inner or cir-

cula,tmﬂ' tube C. The passages are shown in.
Fig. 2, and also the passages for the hot wa-
ter, whmh are shown to have-a much greater

area. ‘When heat is applied to the boiler,
the water exposed to the inner surface of the
heating-tubes expands and causes an upward

current, and simultaneously the colder water
flows in through the side passages to the in-

ner tube and down the same, thereby pro-
ducing a continuous circulation within the
heatmg—tubes |
It is well known that the colder water lies
nearest the bottom. Therefore it is essential

that the passages C' occupy positions as near
the bottom of the boiler as possible in order
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that the colder water will at all times en‘ser
the circulating-tubes. The ascending cur-
rent of hot water in the outer tubes flows un-

obstructed, exceptatthe points where the pas-.

sages C' are prowded but the obstruction at
these points is reduced to a minimum by con-
structing said passages very narrow but with
a suﬁcient vertical depth to give the proper
area of opening for the colder water. The
sald passages, in other werds, have a greater
depth than width. As is shown in Fig. 2 of
the drawings, a greater area of space 1s pro-
vided for the circulation and ascension of the
hot water.
well-known fact that cold water is more dense,
therefore occupies less space than the same
quantity or volume of hot water, the latter
being under expansion and mixed with steam.

In consideration of these facts a high degree

of efficiency is only obtainable by making the
combined area of the passages for the colder
water much less than outlets between said
passages for the hot water. Three or mere of
the external or heating tubes B rest on the
flange P of the cast-iron base E, as shown in
Fig. 1, and form the sole support for the
boiler. Therefore in addition to their regu-
lar functions some of
double function to perform.

- We are aware that various constructions

~have been employed for securing separate

channels for the passage of colder water and |

the circulation of hot water; but we are not
aware that passages for the colder wrter have

This is essential owing to the

these tubes have &

b o —

the leasnt

604,886

ever been constructed with a view to offering
pomsible obstruction to the ascend-
ing current of hot water and to permit only
of the desired proportionate quantity of the
colder water entering the inner tube There-

fore:

What we claim 18—
In a steam and hot-water boiler, the com-

‘bination with a slightly-inclining and circu-
‘lar base E having an inwardly-projecting rim

P, and a circular boiler having its top and

battom plates rounded, of a plurality of heat-
'ing-tubes A radially mounted in said bottom
- plate and a portion of which rests upon the-
‘rim P and forms the sole support for said

boiler, a plurality of circulating-tubes C held
concenfrically within said tubes A, the said

tubes C having their upper ends closed and
provided with a series of side passages C'

through which the colder water passes from
the boiler into said tubes, the said passages
€’ being esaentially deep and narrow so that
2 substantially les§ area of space is provided
for the passage of the descending colder wa-
ter than is provided for the ascending hot

35 *‘
40
45
50

55

water, subsiantially as shown and described. 6o

In teetlmony that we claim the foregoing
as our ewn we afix our 31gnatures n presence
ef two witnesses.

JAMES B. JOHNSTON.
| CLARENCE B. LITTLE
"Witnesses:
B. PICKERING,
K. J. FINKE.
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