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UNITED STATES

PATENT OFFICE.

GEORGE SILL, OF WILKINS, PENNSYLVANIA.

IMPROVEMENT IN STEAM-GENERATORS.

Slpebiﬁca.ti_on forming part of Letters Patent No. 50, 174, dated September 26, 1865.

To all whom it may concern :

Be 1t known that I, GEORGE SILL, of Wil-
kins, in the county of Allegheny and State of
Pennsylvania, have invented a new and Im-
proved Steam-Generator; and I do hereby de-
clare that the following i 1&. a full, elear, and ex-
act description thereof, whwh will em,ble others
skilled in the art to ma]{e and use the same,
reference being had tothe accompanyin gdraw-
ings, forming part of this specification, in
which—

Figure 1 represents a sectional side eleva-
tion of this in ventmu I'ig. is an end view of
the same.

Similarlettersofreferenceindicatelike parts.

The object of this invention is to employ
the heat which generally escapes from a steam-
boller uselessly into the smoke-stack for the
purpose of raising the temperature of a mass
of water, and eventually to generate steam.

The 111vent10n consists in the application of
an additional boiler or water-space in combi-
nation with the smoke-chamber and fire-place
- of a steam - generator, and communicating
therewith by means of suifable check-valves,
in such a manner that the heated gases evolved
by the fire in the fire-place, after having spent
a portion of their inherent beat in raising the
temperature of the water in the main boiler,
pass from the smoke-chamber through the wa-
ter in the additional boiler or water-space and

their remaining heat is employed In raising

the temperature of this water, and is not al-
lowed to escape through the smoke-stack. In
order to impart to the heated gases the neces-
sary force or pressure to enable them to pass
from the smoke-chamber of the main boiler
through the water in the additional boiler, it
18 necessary to close the furnace air-tight and

inject a current of air requisite to support com- |
bustion by means of a suitable pump or other

equivalent device, and as thisairand the heat-
ed gases in the combustion-chamber expand
the products of combustion attain the reqmslte
pressure.

A represents a steam- boﬂer, the combustion-
chamber B of which is surrounded by the wa-
ter-space U, and communicates by means of a
series of flues or tubes, D, with the smole-
chamber H.

I is the fire-grate, which is composed of a
series of hollow tubular grate-bars that are

| able to resist the injarious influence of the ﬁre,' o

and between the fire-grate and the inner tube-
sheet rises the bridge G, whereby the bheat is
prevented from escaping in a direct course
through the tubes D.

The requisite amount of air for the purpose
of supporting combustionisintroduaced through
a pipe leading into the ash-pit H, and said air
18 forced in by means of a pump or other suit-
able device capable of lmparting to it the
requisite pressure,

The combustion-chamber B is closed air-
tight, the fuel being introduced either through
the aperture ¢, which is closed by the cover d,
or when the boiler is.in full operation the fuel
may be introduced through the globe e. This
globe 1s provided with an aperture in its top,
which can be closed by the cover f, and it
communicates with the combustion-chamber
through the pipe ¢, which can be opened and
closed by a slide, h. While the globe ¢ is be-
ing charged the slide » remains closed; and
when the cover f has been refastened the Sllde
is opened and the fuel desecendsinto the cham-
ber B, by reason of its inherent gravity.

- The smoke-chamber E connects by means of
check-valves ¢ with the secondary boiler or

water-space I, and the heated gases, after hav-

ing been expanded 1n the combustion-chamber
and attained a considerable pressure, rush
through the tubes D and valves ¢ into the
water-space I, and all the heat still retained

| by said gases is transmitted to the water in

the secondary boiler. Said wateris converted
into steam, which rises through the drum J to .
the steam- dome K.

The smoke-chamber E is provided with a
valve, j, for the purpose of blowing out soot
and ashes,and access can be had to said smoke-
chamber by means of a man-hole, £, which is
closed air-tight by the plate or covel [. .- This
cover opens mto a jacket, L, which commum-—
cates with the smoke- sbabk M and when said
cover is open the products of combustmn pass
freely through the smoke-chamber and jacket
L to the smolke- stack, and the boller acts in -
the ordinary manner,

The coal-feeding apparatus on top of the
boiler is only intended to be used where there
i1s but a single boiler required and where it is
sometimes necessary to work the boiler up to
its full capacity for generating steam., Kor

filled with water or air, so that the same are | instance, suppose a boiler with a farnace of




. sufficient capacity to hold enough coal to gen-
. . erate steam for five hours.
-+ worked. up to its full capacity the man-hole
- cover leading to the smoke-chamber may be
-~ opened and the confined gases within the fur-
. .nace allowed to escape, the furnace-door ¢
.~ may be opened -and coal introduced into the
- darnace; but 1t it should be necessary to work
. the bmler sowmetimes up to its full capacity for
. S1X hours instead of five, it would not perhaps. |

generate enough steam while feeding coal

up by the flues, &ec., is not lost, as in other
boilers, but it is expanded into the auxilhiary
boiler in the form of heated gases, and these
gases rise through the water, forming steam.
The steam and gases are then carried to the
main boiler and mingle with the steam in it.
It a nest of boilers should be used in con-
nection with a condensing-engine, it would be

~If the boiler is not

In all cases suf- |

o By allowing the proper amount of air |
~ to be forced through the incandescent fuel and |
-+ also through the combustion-chamber above

. the fire, perfecb combustion ¢an be effected,
. and the boiler will prove to be a perfect smoke-

-~ consumer except when filling the furnace with |

. coal, the heat being nearly as intense in the
R -ﬁueb and combustlon chamber as in the fur-
. nace. Theheat which isnot extracted or taken

- necessary to connect all the main boilers to-
gether, and the steam from them would have o
to be carried directly to the condensing-engine. =
It would also be necessary to connect all the

!

-Secondary Dboiler ecannot get into the main
however be;_.':j:g_' |

as new (md desire to secure by Letters_P&tent——? DR
- The application of an additional boiler or SRR
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secondary: boilers by a steam:pipe and Carry

the steam and gases to an auxiliary engine ©
working with expansion; but when a non-con--
densmg engine is used the gases, &c., may be
- allowed to mmgle with the steam in the main
boilers, and stedm and gase% earrled dlrectly e
- to the engine. | o
R _thmun‘h the door ¢, and in this case the fur- |
- Dnace- door must be kept closed and the coal fed |
- -to the furnace by the coal feedmg apparatusf”
- on top of the boiler.
. “Where there are tuo Or more bmlerb therei
. is no necessity for a coal-feeding apparatus, |
- for while the furnace of one boiler is being |
.+ filled with coal the other boiler or boilers may |
. be worked up, if -neeessary, to their full ca-
- pacity for generating steam.
- ficient coal should be introduced into the fur-
o _nace to last at least three or four hours. =
-+ If desired, the furnace may be filled to the
| -,_depth of two or three feet, and two or three |
- tons may be put into the furn%e at oue time,
.. oreven more, according to the size of the fur
. nace,

that in the secondary boiler, and consequently

1 the dirt which will be certam to form 1n the '

boiler. The dirty water may,
blown out frequentlv R - -
This boiler is simple in (,onstmctmn not 11.:3;4 -

ble to get out of order, and easily Opemted R
There ‘1s no heat lost except a very small

| amount required to force air into the furnace
1t will not re-
~quire near as much fuel to do a given amount
of work as will be required by boilers of the =
All

| the gases ge-nera,ted in the furnace areusedas -
The combustion of thefuel -

and what 1s lost by radiation.

most approved constructions now in use.

a motive power.
18- more perfect in this ‘than in ordmary boil-

{ ers, and my boiler can be made smaller in pro-
| portion to the amount of steam requlred thanf S

boilers of the ordinary construction. -
~Having thus described myinvention, I Llalm

water-space 1n combination with the smoke-

|

chamber and with the hermetically-closed fire-
place of a steam-generator, constructed and -
operating substantially as and for the purpose
set forth.

GEORGE SILL.

Witnesses:
R. W, THOMAS,
ORRIN N. NEGLEY.

1t will be observed that there IS no connec-
1:1011 between the water in the main boiler and =~
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