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the water-space ¢, as shown in Tig. 1.

- UNITED STATES

PATENT OFFICE.

ARCHIBATD SPENCE, OF MONTREAL, CANADA, ASSIGNOR OF ONEHALF HIS
RIGHT TO PETER H. FERGUSON, OF SAME PLACE.

IMPROVEMENT IN WATER-HEATERS.

~ Specification forming part of Letters Patent No. 145,45 7, dated December 9, 873 ; application filed
| - October 24, 1873.

-~ To all whom it may concern :

~ Be it known that I, ARCHIBALD SPENCE, of
the city of Montreal, district of Montreal, Prov-
mnce of Quebec, Dominion of Canada, molder,
have invented an Improved Hot-Water Boiler,

o ~of which the following is a specification :

This invention relates to that class of boilers
made of cast-iron, but which may be made of
‘any suitable metal, and are used for heatin o
water, the heated water being conveyed,in

o pipes or other suitable device, throngh public

- buildings, churches, dwelling-houses, green-
- houses, &ec., for the purpose of warming them,
-~ Instead of using the steam-boiler, hot-air fur-

. hace, stove, &c.; all of which are, under cer-
~ tain conditions, extremely dangerous to life
. and property. |
. My improved hot-water boiler will not ex-
~ Dlode under any circumstances; neither can
- wood ignite from contact with the Dboiler or

- pipes. Fromthenovel construction of my boiler
1t saves a larger percentage of fuel by utilizing
~ all the products of combustion, a greater part of
- whieh, in other appliances, goes into the chim-
- ney, and is wasted. -- |
- 1 proceed, therefore, by reference to the an-

-nexed drawings, where like letters of reference
‘Indicate like parts, to more fully deseribe and

. explain my invenfion.

 Higure 1 represents a vertical sectional ele-
- vation of boiler. Fig. 4 is an outside view of

- complete boiler with ash-pit.

Letter « in Fig. 1 is the outer shell, of any

. desired shape, cast in iron, or made of any

- suitable metal. b istheinner shell, cast to cor-
~ respond with the outer shell, «. The outer
~ shell, a, and inner shell, b, form, when joined,
d dis
- asediment-chamber, formed on the base of the
- outer shell, ¢, as shown in Figs.1and 4. e¢e
indicate the flange on the inner shell, 4, pro-

. ~ jecting tothe face of the sediment-chamber d d.

- The bases of the chamber dd and flange e e are
~ tapped through at intervals, for the reception
~ of small bolts, and a rust-joint is then formed,

 in the usual manner, between the base of the

- chamber d d and the flange ¢ e. ff are plugs
- Inserted in the face of the sediment-chamber d

~ d, which may be withdrawn at any time to al-
~ low the sediment that may have accumulated |

to be scraped out and removed. By this con-
trivance the water-space ¢is always kept clean,
andincrustation does not take place. ¢ is the
teed or inlet pipe from the tank or water-works
to the boiler. 7 L are flanged water-pipes con-
necting the lower and upper parts of the boiler
by means ot bolts and nuts and a rust or other
sultable joint, as shown at Fig. 1. ¢ is the
smoke-flue, also joined to the top by means of
a rustjoint. The outer shell, 7, of the top
or head consists of two semicircular or semi-
elliptical pieces, of any suitable length, each
having two flanges, % %, as fully shown in Fig.

4, extending along their whole length. The

halves are securely put together by having the
flanges k & drilled through at intervals, and
bolts and nuts with a rust or other suitable
Joint used, as shown in Fig.4. The upper part
of the shell j has two or more branches, marked
l, to which may be connected the pipes neces-
sary for conveying the heated water throu oh
the building. There is, also, a plain pipe, m,
to which the smoke-pipes leading to the chim-
ney may be attached in the ordinary way. The
imner shell, », of the top or head is cast in one
piece, of iron, or any suitable metal, with head
0 0 at each end, and is fastened to outer shell,
J» With a rust-joint, the whole forming, in con-
Junction with the outer shell, j, the water-space
P, and smoke and heat passages ¢ and 7.
Openings for the exit of smoke and heat are
provided, and made to correspond with and fit
into the openings ¢ and m, and made tight at
these places by means of a rust or other suit-
able joint. Attached to the outer surface of
the mmner shell, », is a cast or wrought iron
plate, s, of any convenient thickness, riveted
or cast on, which descends through the smoke-
flue ¢in its center, touching at both sides, mak-
ing two flues as shown in Ifig. 1, thereby more
eifectually causing the draft to go through both
ends of the top or head, and, in consequence
of the greatly-increased surface presented to
the action of heat, the entire product of com-
bustion is utilized. At each end of the top or
head I msert, in the heads marked o o, tin or
sheet-iron stoppers ¢ ¢, which may be withdrawn
to allow the heat-chamber and smoke-flues to
be cleaned, when necessary. Into the interior

of the lower part of the boiler I put the hollow
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water-cone u, connected with the water-space | in water-space 2. No. 7 is the door, and is at-

¢ by the pipe », as shown in Fig. 1, said cone
1 having one or more openings, 1w, for the pur-
pose of allowing the product of combustion to
pass through it, thereby causing the water m
the cone to heat much quicker than if the cone
was not perforated. The base of the cone is
formed, as shown in Fig. 1, as an annular wa-
ter-space, x, into the base of which 1s cast, or
secured in the ordinary way, (preferably cast,)
any desired number of vertical tubes,y. These

serve as water-channels between the annular

water-space x and a lower annular water-space,
marked 2. By this new combination I present
a greatly-increased heating-surface in the in-
terior of the Dboiler, as shown in vertical sec-
tion, Iig. 1. The tubes y and the lower an-
nular water - space z ‘are so arranged as to
leave, opposite the fire-door, an opening for
replenishing the fire, when desired. No. 1
is the branch pipe leading from the lower
annular water-space 2 to the elbowand upright

pipe 2, as shown in Fig. 1; No. 2, the pipe with

elbow connecting flanged elbow-pipe «/, lead-
ing from top of cone u, through inner shell b,
into water-space ¢; also, connecting the annu-
lar water-space # with an inner ring, marked
3, with cross-pipe in ring marked 4, ito the
intersection of which is secured the lower end
of pipe marked 5, as shown in Fig. 2. The
upper end of pipe 5 is secured in cone u by

being castwithit. In the ends of the lower an-

nular water-space z are two plugs, marked 6 6,

which can be withdrawn to permit of cleaning |
away any sediment that mayhave accumulated -

tached to the boiler in the ordinary way. No.
8 is the ash-pit, cast in iron, and fitted to base
of boiler. No.9is the door of ash-pit. No.10
representsthebars or grate. Any of the grates

at present in use may be used, with handle

projecting through an aperture left for that
purpose in ash-pit, so that the grate may be
shaken, when desired, by attaching a lever to

the projecting handle’; or plain bars may be

used, if preferred. _

I claim as my invention— -

1. A boiler constructed of outer shell, a, with
sediment-chamber d d, plugs f f, inner shell, b,

with flange ¢ ¢, as and for the purposes set
forth and described. S

2. Flanged pipes I I, branching from the
shoulder, connecting the top or head, com-
posed of outer shell, j j, flanges k k, branches
[ 1, pipe m, in combination with inner shell, 7,

‘heads o o, stoppers ¢ ¢, space p, smoke and heat
| passages ¢ and », plate s, double smoke-tlue 1,
as and for the purposes fully described and set

forth. _ -

3. The hollow water-cone #, with openingsc,
annular water-space x, in combination with ver-
tical tubes v, lower annular water-space, 2, el-
bow-pipe 2, ring 3, cross-pipe 4, vertical pipe
5, movable plugs 6 6, as and for the purposes
fully described and set forth.
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