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To all whom it may concern:
Be 1t known that I, JosHUA I\IASO\T of Pat-

erson, in the county of Passalc and State of

New Jersey, have invented certain new and
useful Improvements in Boilers for Heating
Purposes, of which the following is a Spemﬁ
cation.

My invention relates more especml] y to boil-
ers which are used in connection with hot-wa-
ter heating apparatus; and my principal ob-
ject 1s to provide a boiler in which only a small
quantity of wateris in contaet with a heating-
surface of comparatively great area, and is
kept in very rapid circulation.

To this end my invention consists in the com-
bination, in a boiler, of an upper and a lower
hollow annular chamber or head, a serles of
water-tubes connecting and formmﬂ‘ separate
communications between said chambers or
heads, a series of fire-tubes extending one
through each of said water-tubes and through
both of said chambers or heads, and forming
the inner surfaces of annular water-spaces in
the several water-tubes, and a fire-pot, the pro-
duets of ecombustion from which pass upward
around the water chambers or heads and outer
or water.tubes and through the inner or fire
tubes, whereby a great area of heating-surface
is produced. I also preferably combine with
the above a fire-pot having double vertical
walls, forming a water-space between them,
which 18 connected by tubes with the lower
water chamber or head. |

In the accompanying drawings, Figure 1
represents a central vertical section of a boiler
embodying my invention, showing the inner
and outer tubes in section, Tig. S is a similar
section in which said tubes are not sectioned.
Fig. 3 represents a transverse section upon
the dotted line a b, Fig.1; and Iig. 4 is a simi-
lar section upon the dotted line ¢ d Fig.. 2.

Similar letters of reference desi ﬂ'nate corre-
sponding parts in all the figures.

A designates the lower, cl[ld B the upper, of

two hollow annular “ater chambers or heads,

placed one above the other at some distance
apart, and made of malleable cast-iron, steel,

or other suitable material, These Water_,cham

bers or heads are connected by a series of
outer vertical water-tubes, C, and a series of

fire-tubes, D, arranged concentrically within

i the said outer tubes.

The outer tubes, C, con-
nect the upper and lower water chambers or
heads, A and B, their ends being secured in
the upper side of the lower chamber, A, and gg5

1n the lower side of the upper chamber, B in
| any suitable manner, preferably by bemg
forced into ho'es prepmed for them, so as to

make a water-tight connection. The inner

tabes, D, are secured in any suitable manner in 6o

the lower side of the lower water- chamber, A,
and thence extend upward through said cham-
ber, the outer pipes, C, and the upper water-
chamber, they being secured in the upper side
of said upperchamber. The means preferably 65
employed for securing the inner tubes at their
upper ends in the upper side of the upper wa-
ter chamber or head, B, consists of nuts B, in.
to which the ends of smd inner tubes ara
forced or screwed, and which are themselves 7o
screw-threaded externally to fit holes in the
water-chamber head. The kind of nuts which
I prefer to employ, and which are here repre-
sented, havea thincorrugated porfion between
the twoends,asclaimed bymein Letters Patent 4g
No. 153,776, granted to me August 4, 1374, for
th{-}rebyr any slight difference in Iongltudmal
expansion between the outer tubes, C, and the.
inner tubes, D, will be compensated for and
leakage prevented. The inner or fire tubes, 8o
D, form the inner surfaces of the annular wa-
ter-spaces between the tubes D and the water-
tubes C, which surround them, and thesespaces

{ form separate commuanications between the |
upper and lower water chambers or heads, and 83

provide for a circulation between caid cham
bers or heads.

' designates a fire-pot provided with a grate,
e, and having below it an ash-pit, . The fire-

pot I¥, in order to increase the efiective heat- go

ing-surface of the boiler, i1s construeted with
double walls, forming a water-space, f, between
thewm, which, by means of tubes g, is in con-

| stant and uninterrupted communieation with
the lower water chamber or head, A. 95

H designates an inclosing casing, having at
the top a fine, H’, for the escape of the pro-
duets of combustion, and having depending
from its top a magazine tube or cylinder, I,
through which
which 1s adapted to retain a large supply for
self feeding, as shown clearly in IYigs. 1 and 2.

the fuel is introduced, and 1co



 The said magazine passes through the central | forming separate commumcatlons between-
-said chambers or heads, a
extending one through each of said water-
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openings in the annular water chambers or
heads A B, and at the top of the casing is

cap or cover, J, which may be removed for the
purpose of mtroaucmg fuel or for cleaning out

the inner tubes, D, it being observed that the

top of the casing H 18 provided with holes or
openings . opposite the said inner tubes, as
seen in Ifig, 1.

K K’ designate pipes extending respectively

from the water-space f in the fire-pot I and

from the upper water chamber or head, b.
These pipes provide for the circulation of hot
water from the boiler to and through a radia-
tor or system of radiators and thence back to
the boiler. The water chambers or heads and
the spaces between the inner-and outer tubes

‘being filled with water, the products of com-

- bustion from the fuel in the fire - pot pass up-
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ward around the two annular water chambers
or heads, around the exterior of the oufer
tubes, and through the inner tubes, thus pro-
ducing a large area of heating-surface rela-
tively to the amount of water contained in the

boiler, and a consequently rapid circulation

~through the radiator or radiators which are

30

in econnection with the boiler.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination, in & bmler of an upper
and a lower hollow aunular water-chamber or

head, a series of water-tubes connecting and i

. series of fire-tubes

tubes and throu oh both of said chambers or
heads,and formingtheinnersurfacesofannular
water-spaces in the said water-tubes,and a fire-

pot arranged below said lower chamber or
head, and from which the products of combus-

tion may pass upward around the chambers
or headsand said water-tubes, and also through
the said fire-tubes, subst‘mtlally as and for the
purpose specified.

2. The combination, in a boiler, of an upper

and a lower hollow annular ¢hamber or head,
a series of water-tubes convecting said cham-
bers or heads, a series of fire-tubes extending

through said water-inbes and through both

chambers or heads, and a fire - pot having

double vertical walls, and an intervening wa-
ter-space arranged below the lower chamber
or head and in communication therewith, sab-
stantially as specified.

3. The combination of the water chambers

or heads A B, the outer and inner tubes, C D,

‘the fire-pot F, havin g water-spaces f, the tubes

g, the casing H and the magazine or cylinder
I, &]1 qubsmntmlb as specified.

JOSHUA MABSON.

- Witnesses :
WM. J. BUCKLEY,
JOHN TOWNBY.
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