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- Application filed April 29,1891, Rerial No.390,998, (No model.)

To all whom it may concern:

be 1t known that I, DAvID K. HOWATT, a
citizen of the United States, residing at Hyde
Park, in the county of Dutchess and State of
New York, haveinvented certain new and use-
ful Improvements in Sectional Water-Heat-
ers; and I do hereby declare the following to
be a full,clear, and exact description of the in-
vention, such as will enable others skilled in

1o the art to which it appertains to make and
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use the same.
My invention relates to sectional water-

heaters in which the sections, when placed to-

gether side by side, as shown in the drawings,
censtitute a complete heater without ot-her
joints than those formed by the union of the

sections themselves, this union of the sec-

tions being in the fire-sections and not in the
water-cells. _ |
The water-heater, as hereinafter deseribed,

is an improvement upon the sectional heater

shown in Letters Patent of the United States,
No. 431,355, granted to me July 1, 1890; and
the ObJeCt’% of my improvements upon my for-
mer heater are, first, to provide a gradually-
contracting fire and heat space between the
water-spaces to prevent a too rapid escape of

the heated gases; second, to provide a corre-

sponding enlargement of the water-space of
each section from bottom to top to permitthe
freer movement of the water as it naturally
expands with the increasing heat, and, third,
to provide, by the addition of a flue on either
side of the center flue and by the use of a
movable cover at one end of the center flue,
the means of changing the heater at once
from an indirect draft to a direet draft, and
vice versa. I attain these objects by the de-
vice 1llustrated in the accompanyving draw-
ings, in which-—
Figure 11is a perspective view of my heatel

showmn it in position for use, except that the

. 01‘dinary outside manifold pipe connections

are omitted for the sake of simplicity. Iig.
2 is a perspective view of a single section of

‘my water-heater, showing the three smoke-

flues and the gradual mpeunﬂ of the water-
cell and the fire-space. Iig. 3 1s a vertical
section cut throughthe eentei of heaterfrom
front to back on line 38 3 of Kig. 4, showing

[ of the heater, including the upper manifold

pipe connections with the outlet-pipe. Fig.
4 1s a vertical cross-section cut on line 4 4 of
Fig. 3, showing the relation of water-space to
fire-box and smoke-flues; and Fig. 5 is a hori-
zontal section of the heater cut through the
smoke-fluesand smoke-bonnets to better show
the movement of the heated gases when in-
direct draft is used. |
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Similarlettersrefer tosimilarpartsthrough-

out the views.

A represents the base of the heater, and
may be of any desired size and shape. Inthe
drawings it is shown asabount fourteen inches

| high and mads in four parts, which termi-

nate at the corners in the flanges T, bolted
together at ¢ £. It is preferably made about
two inches wider at the bottom than at the
top, and 1s provided with the ordinary door P.

Upoun the base are placed the end sections

B and C and the intermediate sections of the
heater D D. These intermediate sections D

D are of like construction, as shown in Fig, 2,

andare cast in asingle piece with a core which
has 1ts only openings J at the top to make the
manifold connectionsat IL with the outlet-pipe
I and at either side at the bottom J’ for con-
nections with the return and inlet pipes,which
are of the usual construction and not shown
1n the drawings, except in section, Fig. 4.
The sections D are also cast with the ﬂues K
R R’ near the top, these flues being entirely
surrounded by water-spaces, as is _shown in
Fig. 4. The deep water-cell M is cast taper-
ing from 1its narrowest point at the fire-box

arch f, becoming larger toward the top, thus

narrowing the fire-space  as it nears the en-
trance to the center flue K, so that a too rapid
escape of the heated gases from the water-
space surfacesis avoided. That escape of the
heated air is still further delayed by my de-
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vice for creating an indirect draft, which con-

t sists of the %moke -bonnets I I’ and the slid-

ing cover N for closing the end of the center
ﬂue nearest the cl*11mney-—ﬂ-ue (x, thus forcing
the heated gases to pass, as 1s shown in Fig.
5, through E into the smoke-bonnet I and
back through both side flues R R’ to smoke-
bonnet IF, and then out of G to the chimney.

The retention of the heated air and 1ts pas-

the relative positions of the various 1)01L10ns | sage along the upper water-surfaces tends to
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to each flue g ______
R obtained at both ends of the heater. The | to form heat-flues, as deseribed, and increas- . .

o smoke-bonnets are alike: in construction; ex-

of the heated gases when theindirect damper
N is removed fo the end of center flue K.

The end seétions B C differ somewhat in |
construction from the intermediate sections

of contracting the heat-flues and enlarging
the water-cells from the bottom upward, all
the sections being united by outside manifold
pipe connections and placed above an ash-pit

40

to adapt them for the smoke-bonnets I I, |

and also in the front section for the ordinary
door O. The number of sections may be va-
ried according to the work required, and in
case of a boiler with a large number of sec-
tions it might be convenient to have a fire-
‘door also in the rear section C. Any ordi-
nary grate may be used at the bottom of the

fire-box, corresponding in size to the required |

number of sections in the heater. Thelower
arches f of the water-cells M may be at any

convenient height above the grate; but in |

practice I have found that they may be car-
ried about an inch below the upper partof the
fire-door. Thefire-doorshould be high enough
to permit a good depth of live coals upon the
orate below the door-opening.

If it be desired toincrease the heating-sur-
faces of the water-cells still further than 1s
shown in the drawings, the cells M may be
constructed with vertical flutings or shallow
corrugations running upward from f and
oradually decreasing in size until they dis-
appear at a point about where the letter d is

and grate, substantially as described.

4. Ina water-heater,asmoke-flue connected
by direct draft with the heat-flues above the
fire-box and with the chimney, in combina-

| tion with one or more parallel smoke-flues
i connected by outside smoke-bonnets, and a

movable damper adapted to close the chim-
ney end of the main flue for the purpose of
forcing the heated gases through the supple-
mentary flues, substantially as desecribed.

5. A water-heater consisting of two outer
and one or more inner sections having con-
tinuwous water-spaces alternating with heat-

flues, constructed as described, in combina-

tion with cross-flues, only one of which is
connected by direct draft with the heat-flues
over the fire-box, outside smoke-bonnets for
uniting the cross-flues, and a movable cover

or damper for closing the chimney end of the

main flue, as and for the purpose specified.
6. A sectional water-heater consisting of

the sections B C D, united by outside mani-

fold pipe connections and having inside con-
tinuous water-spaces surrounding fire-box
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placed in Fig. 2; but this is a mere mechani- ! and smoke-flues, the sections being depressed |
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in the center, as described, to form the heat-
flues d, the main cross-flue E, into which the
heat-flues lead by direct draft,the supple-
mentary flues R R’, the smoke-bonnets F F’,
covering the ends of the cross-flues, one of
them F being adapted to receive a smoke-
pipe at flange G, and a movable damper N,
operated to close the chimney end of flue E
when it is desired to force the heated gases

I

through flues R R/, all substantially as and 10
for the purposes described. |

Intestimonywhereof I affix my signature in
presence of two witnesses.

DAVYID E. HOWATT.

Witnesses:
IRVING ELTING,
SILAS WODELL.
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