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To all whom it may comem
Be it known that I, JAMES WAVISH a sub-

- ject of the Queen of Grreat Britain and Ireland

and residing at Leytonstone, county of ]]sqex, .

5 HEngland, have invented certain Improvements
- In or apphoable to Locomotive, Marine, and
other Steam-Boilers, for the purpose of pro-
moting the combustion of fuel and obtaining

iner e'msed evaporating power, for which I have

1o obtained a patent in Grreat Britain, (No. 2,448,
19th June, 1879,) and of which the followmb
18 & spemﬁcamon

My invention -relates to the. apparatus for

facilitatin g the proper combustion of fuel,con-
15 structed upon whmt 18 known as ¢ W&vlsh’s
system.”

In applying the said appﬂrabus to steam-
boilers it has been customary to construct it
in the form of a series of vertical bars, which

2o surround an elongated opening ina })late COn-
stituting the bottom of the grate, and are sur-
mounted by another plate, which formsa cover
to the chamber thus constituted, a space be-
ing left between each two consecutive bars, so

25 as to form outlets into and among the fuel for

the air introduced through the said opening.

It has been found in plELthGG that the said.

cover becomes rapidly deteriorated and de-
stroyed under the action of the heat to which

30 1t 1s subjected, and requires frequent renewal.
Now my present invention has for its ob-

Ject counteracting this tendency to rapid de-

terioration of the cover, and at the same time
inereasing the evaporating powerofthe boiler;

35 and 1t consists, for that purpose, in construct-

ing the cover hollow and connecting it with
the water-space in the boiler in such a man-

ner that the water shall be caused to enter
and fill and constantly circulate through the

40 cover, thus protecting it from injury from the
actlon of the heat at its exterior, and also con--
tributing to the avallable hea,tmg surface of

the bmler
My present invention is particularly ada,pted

4% foruseinlocomotive and marine steam- boilers,
but it 1s also applicable to steam- bmlers of
other descriptions.

~And in order that my said invention may
be fully understood, 1 shall now proceed more

5o particularly to descrlbe the same, and for that
purpose shall refer to the several figures on

.

il

the annexed sheet of drawings, the same let-
ters of reference indicating corresponding
parts in all the figures. |

Figure 1 of my drawings represents a half gc
end elevation and half transverse vertical see-
tion of a portion of a marine boiler having
applied thereto the improvements which form
the subjectof my said invention. Fig.2isalon-
gitudinal section, and Iig. 3 a horizontal sec- 6o
tlon, of the same, both correspondmg to I'ig,
1. Figs. 4, 5, and 6 illustrate the a,ppll(,a,
cation of my sald invention to a Cornish boiler,
Fig.4beingahalf end elevation and half trans- |
verse vertical section of the boiler; Fig. 5,a 6s
longitudinal section of a portion of the same;
and Fig. 6, a detail of one of the water-cham-
bers hereinbefore referred to and heremaftel
more fully desecribed.

Referring to Figs. 1, 2, and 3, A is the shell 7o
of 2 marine boiler, B B are the fire- boxes, C
the smoke-boxes, D the fire-tubes, and B the
chimneys, all of which may be generally ar-

ranged in any usual or suitable manner. F
~are the grates, which, as constructed upon the »¢

principle of what 1s known as ¢ Wavish’s sys-
tem,” each consistof vertical bars «, arranged

at opposite sides of an elongated openmg, D,

in a plate, ¢, constituting the bottom of the
grate. The bars are secured together and to 8o
end plates, d d, by bolts ¢, and are surmounted

by a cover, so as fo form a chamber, £, into
which the air for supporting combustion is in-
troduced through the opening b, the said air
thence passing through spaces a,’ left between 8

the bars into and among the burning fuel in
the grate.

- Now my present invention relates, chietly,
to the construction and arrangement of the
covers surmounting the said bars; and it con- go
sists 1n constructmﬂ them hollow, so as to form
water spaces or chambers a8 shown at G, and
connecting them with the water-space in the
boiler,in order to maintain a circulation of wa-
ter through the boiler and the said chambers. gz
The connectlon of the chambers G with the
boiler water-space may be made in various
Ways In the example illustrated in Tigs. 1,
2, and 3 a pipe, g, at the fire-door end of each
(,ha,mber G 1s carried upward into the upper
part of the boiler water- -Space, and another
pipe, ¢', at the, oppomte end is pa,ssed through
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the fire-bridge H and extended downward |
into the lower part of the boiler water-space.
The water is thus caused to enter and fill and
constantly circulate through the chambers
or hollow covers G, thereby protecting them
from injury from the action of the external
heat, and at the same time contributing to
the available heating - surface of the boiler
and equalizing the expansion of the boiler-
plates. .

In carrying out my present invention, and
in particular in the application ot the same to
marine boilers, itis fonndadvantageous toclose
the ash-pits at %, thus forming air-chambers I,
and to supply air thereto for the purpose of
supporting combustion by means of pipes ¢
and a fan or blower from the external atmos-
phere, in lieu of the necessary air being drawn
from the stoke-hole, as in the ordinary manner.

I make no claim, however, to the use of
closed ash-pits and a forced draft as forming
any part of my present invention.

Iigs. 4, 5, and 6 illustrate the application of
my invention to a double-flued Cornish boiler,
B Bbeing the flues containing the grates I, con-
structed in the manner hereinbefore described.
In this example the pipes g ¢/, commnunicating,
respectively, with the upper and lower parts
of the boiler water-space, are carried out at the
front of the boiler, and a partition, k, (see de-
tail, Fig. 6,) having an aperture, &/, is provided
in each of the water-chambers (&, in order to
further promote the circulation of the water
throughout the extent of the said chambers. |

Although, however, I have shown different 35

arrangements of the pipes g ¢’in the examples
of marine boiler and Cornish boiler illustrated,
T wish it to be understood that the said ar-
rangements of pipes may be used indiscrimi-
nately for either type of boiler; also that the
partition in the water-chambers may be used

or omifted in either arrangement ; and, fur-

ther, that the pipes and chambers may be oth-
erwise modified according to circumstances.

By means of my present invention the ad-
vantages of my system .in facilitating the

| proper combustion of fuel are retained, while

at the same time the apparatus is rendered
more durable and an augmentation of the
evaporating power of the boiler and an equali-
zation in the expansion of the boiler-plates are
secured.

I ¢laim as my invention—

In a steam-boiler furnace, the combination
of the bottom plate of the grate, having an
opening, b, with vertical grate-bars @, and a
hollow cover surmounting said grate-bars, and
having pipes communicating with the water-
space of the boiler, all substantially as de-
scribed.

In testimony whereof 1 have signed myname
to this specification in the presence of two sub-
scribing witnesses.

| JAMES WAVISH.
Witnesses:
CHARLES MILLS,
JOON JAMES,
Both of 47 Lincolw’s Inn Fields, London.
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