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SPECIFICATION forming part of Letters Patent No. 398,217, dated Fe‘bma,ry 19, 1889,
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(No model,)

To all whom it may conceri: -
Beit known that I, WILLIaMm J. BAR“%TEAD

a citizen of the Umted State% residing a.t'

Galesburg, in the county of Knox and State of

Illinois, have invented a certain new and use--

ful Impmvement in Apparatus for Heating

and Circulating Water, which is fully set forth

in the following Spemﬁea;tlon reference being
had to theaccompanying drawings, in which—
Figure 1 represents a front e]evatlon of an

_a,ppa,mtu% embodying my invention; Fig. 2, a

-sectional view taken on the line 11 of b 1. 1'

&

Fig. 3, a sectional view taken on the line 9 9
ot Flﬂ 2; Fig. 4, a detail perspective view of
one of the SBCthllS of the fire-pot detached,

-and Kig. 5 a similar view of another qeetlon

lee letters refer to like parts 111 all the

figures of the drawings.
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“an ash-pit, being

My invention 1‘61&&3% to appar aim for heat-
ing and circulating water, and has for its ob-
ject to provide an appa ratus of this deserip-
tion which shall possess both economy and
satety in operation; and to these ends my in-
vention consists in certain novel features,
which I will now proceed to describe, and will
then particularly yoint out in the elalms

In the drawings, in which T have shown my
invention pr aetmallv carried out in one form,

A represents the boiler, which consists of an

outer shell, A’ hm*m..?;a frusto-conical shape,
and an inner shell, A% the lower portion of
which has 1ts walls f:au_l,,rstantlally parallel with
those of the outer shell, A’, while its upper
portion is domed or conoidal in shape. The
space between the inner and outer shells is
closed at the bottom by means of a ring or
annulas, «, and the top of the 011‘[01* shell 18
clesed by:;b disk-shaped plate, . The space
A’ between the inner and outer shells, A’ A2,
forms a water-space within which the w ater
18 heated, and the space B, inclosed by the in-
ner shell, A°, forms the furnace or combus-
tion- ehmubel of the apparatus.

C represents a base upon which the appa-
ratus is supported, it hav'ny the shape of a
cylindrical drum, the interior of which forms
provided at the front with
a door, C7, which serves not only to permit the
cleaning of the ash-pif, but also to admit air
to the fuel in the fire-pot. The base C is pro-

———

| vided at its top with an annular inwardly-

projecting flange, ¢, which serves to support
the ﬁre-pot D. Tlns latter 1s composed of
sections d, constructed of any suitable mate-
rial and restmm with their lower edges upon
the ﬂanﬂe C, thelr upper edges re%tmﬂ against
the inner shell A% These sections are of the
wedge-shaped for shown in Figs. 4 and 5,
so that when grouped together they will form

a circular fire-pot ]1&V111*T inclined walls.

K, which is supported upon a tmnsverse bar,

e, attached to the flange c, s::ud bar being pro-.

Vlded with a curved ﬁnﬂer' ¢/, which passes
betwean the bars of the ﬂ*r&te
tached to the flange ¢ at one side, serves as a

support for the ﬂl"ate when in 1)08113101] and a
Tod or handle, E’ projecting outward toward
the front of the :;Lp[}ara,tus serves not only as

a means for rotating the grate in order to
shake the same, but also as a means for tilt-
Ing it upon the
dump the fuel into the ash-pit.

At the front of the apparatus there is
formed through both the inner and outer
shells a passage, F, by means of which the
fuel may be supplied to the combustion-cham-

| ber through a door, F’, provided for this pur-

pose at the front of the apparatus. ‘I'batone
of the sections d’ of the fire- pot D which is
arranged adjacent to its opening I has a
ﬂanme (', which extends to the door F’, and
thus. Gloses the space below the said door.

(+ represents a hood mounted on the top of
the boiler A and extending some distance
above the same, thus le.wmﬂ a space, G, be-
tween the top of the boﬂer and the top of the
hood.

H represents a flue, which extends upward
from the opening ¥ fo the said hood.
said flue, as shown, is formed partially in the
wall of the boilter If%elf which is recessed, as
shown at A, for this purpose, and partmlly by
means of a sepamte plece, [/, secured to the
tront of the boiler and to the hood which lat-
ter is provided with an G‘itenSlOIl g, at the
front at the point where the flue H enters the

sald hood. This particular way of forming
the flue is not essential, however. At the rear

finger ¢’ as a pivot in order to
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site to that where the flue H enters the said
hood, is arranged a second flue, I1’, extending
downward along the outer shell, A’, of the

boiler from top to bottom. At its lower end
this flue H is connected by means of a pipe,

fi*, to a suitable flue or pipe, I, by means of
Whlch the produets of eombustmn are carried
away. There s also arranged. at the top of
the flue I a direct connecting-pipe, 7° lead-
ing to the pipe I and controlled by a damper,
I1% of any approved construction. The pipe
I 1s closed at its lower end by means of a plug
or cap, 2, which is removable in order to per-
mit the said pipe to be readily changed.

J represents a casing surrounding the en-

tire- boiler, said casing being evhndmeal in

shape and provided with smtable apertures
for the door F/ and its frame and for the flue
The space between this casing and the

sand or any other 11011-00nc111etmo material.
A series of pipes, I, lead upwa ard from the
top of the boiler A thmuah the space G/, in-
closed by the hood G, and are carried thence
to the various points to which it is desired to
distribute the heated water. These pipesare
each provided with a valve, &, by means of
which the flow of water through them may be
controlled, and each of these pipes extends
downward a short distance into the interior
of the space A5 formed within the boiler,

vided with valves L/, serve to return the wa-
ter to the boiler, the said plpes entering
through the ann alar bottom «a’, as ShOWI‘l in
Ifig. “

T 1*ep‘1-esen.*;s a pipe leading from the top of
the boiler A to the expansion-tank M. This
pipe does not extend quite as far downward
into the boiler as do the pipes K, and is pro-
vided with a valve, [, by means of which it
may be opened or closed as desired. The up-

per end of the pipe L'is bent downward and

carried down into the expansion-tank M, al-
most, but not qulte to the bottom of the same.
This tank M is arranged at a point overhead
higher than any ,point reached by the pipes
Ik or the radiators or other apparatus to which
they are connected. Itis provided atits bot-
tom, and preferably at a point immediately
underneath the end of the pipe L, with an out-
let-pipe, N, which leads to the pipe L in the
manner shown. The pipe N is provided with
a check-valve, n, which opens freely away

from the tank M, but will not permit the pas-

sage of any %ub%tanee through the pipe N to-
W m'd the said tank.

O Indicates a pipe leading from the pipe L
at a point below its eomle(,tlon with the pipe
N to the boiler A, which it enters from below
through the annular bottom «, said pipe O
bemg provided with a valve, o, by means of
which 1t may be opened or elosed as desired.

The operation of the apparatus is as fol-
lows: Water is supplied to the apparatus
through the medium of the tank M in a suf-
ficient (uantity to fill not only the boiler A,

A
corresponding series of return-pipes, X/, pro-

308,217

| but also the various pipes connected thereto,

and leaving about three inches of water stand-
ing in the expansion-tank M. Iire is then
built 1n the combustion-chamber B, the air
which supplies the combustion being supplied
underneath through the ash-pit and grate K.
The (301111)11%13101’1-01131111)01* is, it will De seen,
almost entirely surrounded by the boiler, the
inner shell, A% of which forms the wall of_ the
combustion-ehamber, and 18 so shaped as to
present a maximum heating-surface arranged
in the most advantageous manner. The gases
produced by the combustion in the combus-

tion -chamber proper pass out through the

opening F, where they meet a supply of air
which is admitted through a suitable damper,
f, in the door ¥’. This air mingles with the

- heated gasesand produces what may be termed

a ‘“second combustion,” thus serving to in-
crease the temperature, obtain a more com-
plete combustion of the fuel, and acting as a
smoke-consumer. These burmng gases Pass
upward through the flue H, and thence through
the chamber G/, formed by the hood G on the
top of the boiler.
filue H” and either downward through the same
and through the pipe /* into the pipe I or
direetly 13]11‘0110'11 the pipe 113 111‘[0 said pipe I,
as may be desu*ed

It will be seen that the boiler is thoroughly

heated, both internally and externally, so that.

a comparatively small amount of fuel will be
sufficient to obtain the necessary degree of

Then they pass into the
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heat to communicate the same to the water -

contained 1in the boiler. The water thus

| heated passes upward through the pipes I,

and in doing so passes dnectly through the
chamber G, where the pipes are e\posed to
the action of the burning gases,and the water
is heated a second time, and its temperature

105

thereby raised at the pomt where it leaves

the boiler. The water returns to the boiler
through the pipes K’, entering the same at
the bottom the circulation bemﬂ* the same as
is usual in appamtus of this desem.ptlon

In case the heat is raised above the point
sufficient to generate steam, so as to cause a
great increase in the pulk of water contained
in the boiler and pipes, the steam thus formed
will pass up through the pipe L, since it will
first form at the top of the boiler, and the
pipe L does not extend as far downward as
the pipes K. Passing upward through the
said pipe, it will be discharged into the ex-
pansion-tank M, where it is condensed and
accumulates. When a sufficient quantity of

water has accumulated in this tank to over-

come the pressure of the steam upon the
check-valve n, it will e escape through the said

check-valve, and passing downwm d through

the pipes L and O will re-enter the boiler at
the bottom thereof. All waste of water 18
thereby prevented, and the only loss is the
slight one due to evaporation. The tank M

cannot overflow, for the reason that the valve
n will open before a sufficient quantity of
water has accumulated therein to cause this

IIO
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result. It is obvious that the danger of ex- ;

plosion of the boiler is done away Wwlith, since
there is a free escape of the steam through
the pipe L. If, however, it is desired to cir-
culate steam instead of water through the

pipes K and K’, it is only necessary to cloge ;
the valvesland o and increase the heat of the |

fire sufficiently for the purpose. The fire-
pot, being constructed in sections in the man-
ner described, may be readily repaired, in
case 1t is damaged or worn out at any point,
by removing the section which is damaged

viating the necessity of inserting an entirely

new fire-pot whenever a portion of the fire- |

pot is damaged. By filling the spacing De-
tween the outer facing, J, and the hoiler A
with non-conducting material the heat of the

‘water in the boiler is prevented from radiat-

Ing too rapidly, and therehy lowering the
temnperature. | |

I make no claim in the present application
to the features relating tothe expansion-tank

and its connections, since the same forms the
subject-matter of an application filed by me
January 2, 1889, No. 295,294,

1t 1s obvious that various modifications in
the details of construction may be made with-
out departing from the principle of my inven-

tion; and I therefore do not wish to be under-

stood as limiting myself strietly to the pre-
cise details, either in form or construction,
hereinbefore described, and shown in the
drawings, - o -

Having fhus deseribed my invention, what

I claim as new, and desire to secnre by Letters

Patent, 1g—

L-In an apparatus for heating and cireu-
lating water, the combination, with the boiler,
of the centrally-located combustion-chamber
having an opening at the front thereof and a

front of said opening, and a flue arranged in
the space between the casing and the boiler,
leading upward from said opening to the top
of the boiler and thence rearward over the
top of the boiler, substantially as and for the
purposes specified.

4. In an apparatus for heating and cireu-
lating water, the combination, with the b oller
and the centrally-located combustion-cham-

- ber having an opening at the front of the

same, of a flue arranged in the space between

| - the casing and the boiler, extending upward
and replacing it with a new one, thereh y ob- |

from said opening along the hoiler and thence
rearward and downward along the boiler,
substantially as and for the purposes Speci-

fied, - |

e e e T A —— ———— .

fine a~ranged in the space between the cas-

ing and the boiler and extending upward
from said opening to the top of the boiler,

substantially as and for the purposes speci-

fied. | -
2. In an apparatus for heating and ecireu-

lating water, the combin ation, with the boiler,

- of the centrally-located combustion-chamber |
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having an opening at the front thereof and a

flue arranged in the space between the cas-

ng

b ' * * .
from said opening to the top of the hoiler
and thenee rearwardoverthe top of the boiler,
substantially as and for the pn I'POSes SPeci-
fled. | |

and the boiler and extending upward

5. In an apparatus for heating and circu-
lating water, the combination, with the boiler
and the centrally-located combustion-cham-
ber having an opening at the front of the
same, of a flue arranged in the space hetween
the casing and the boiler, extending upward
from said opening along the boiler and thence
rearward across the top of the boiler and
thence downward along the boiler, substan-
tially as and for the purposes specified.

0. In an apparatus for heating and circu-
lating water, the combination, with the boiler

70
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and the centrally-located combustion-cham-

ber, of the hood arranged on top of the boiler
and forming asecondinclosed chamberwithin

the main chamber between the casing and the

boiler, an opening at the front of the com-
bustion-chamber, and a flue leading upward
from said opening to the second chamber,

- substantially as and for the purposes speci-

ed,

lating water, the combination, with the boiler
A, of the centrally-located combustion-cham-
ber B, the opening F atthe front thereof, and
outer casing, J, the hood G, forming the cham-
ber " on top of the boiler within the space

- between the casing J and the boiler A, the

flue H, leading from the opening K to the
chamber G/, and the water-pipes K, leading

upward from the boiler through the chamber

- (7, substantially as and for the purposes

i

I
1

.
I
|

|
!

5. Inan apparatus for heatin ¢ and clreu-
lating water, the combin ation, with the boiler
and the centrally-located combustion-cham-
ber having an opening arranged at the front ;
thereof and serving both as a charging and
flne opening,ofasuitable dooror damperat the

specified.
5. In an apparatus for heating and cireu-

lating water, the combination, with the frus-

to-conical outer shell, A’, of the similarly-

formed inner shell, A? forming the combus-

tion-chamber, and having a domed conoidal
top and an opening, F, in the front thereof

- communicating with the space between the

outer casing and the boiler, substantially as
and for the purposes specified. ..
- - WILLIAM J. BARNSTEAD.
Withesses:
C. A. BANHART,
JOSEPH STAFFORD,

7. In an apparatus for heating and circu-
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