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‘prov red apparatus applied thereto.
-sectional view of the appuaratus detached; in
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“"Be it known, that I,\WI’LLIAM ‘HAINS-
WORTH, of Pittsburg, ¢ounty of Allegheny,
State “of" Pennsylvanila, have 'inveiited or
dls(,overed a vew and useful Improvement
in “Apparatus for Utilizing Gas as a Fuel;

- and Ldo helebv declare the followmg to be a'
full,” eleaJr, ‘concise, and - exact, deevrlptlon.

thereot reference bemg had ' .to the accom-

panying drawing, maging a part of this speci--

fication, in which—-like letters indicating like
parte——

Figurelisa: ‘side elevatlon, partly in sec-
tion, of a loeomotive and tender with my im-
Fig.2isa

‘the line z , Flg. 1. Fig. 3 is an enlalged

view, in perspeetive, of a detached portion of

the apparatus, as presently to be explained ;
and’ I‘lg 4 is a longitudinal vertical sec-

‘tlonal view of a flue-boiler, and of ' my im-

proved apparatus applied thereto. .
=" In"the ordinary .mode of utilizing soft or

‘bituminous coal as a fuel, the waste by smoke
‘and inconsumed gases is enormous.
‘especially the case on railway- locomotives,
~where the strength of the blast is such as
‘to draw through and blow out not only un-
-consumed gaseous products, but also solid
‘matter in- cousiderable = quantities.

This is

As a
means of avmdmg such waste; or a consider-
-able  part of it, 1 employ & gab -producer, to
convert the sohd fuel into gazeous fuel, ar-
range such producer on the tender or other
‘conveniént part of the train, and conduct the

" gases and-smoke directly therefrom to the fire-
box, and_ there ignite it in connection with a’

supply of oxygen. I have also devised an
improved apparatus for heating and burning

gitch gases and gaseous products in counnec- -
stion with heated air, so as to secure as perfect
A4 eombustion of the carbonaceons elements
‘thereof as possible, - :

The locomotive- L and tender T are. ot

‘the usual or any known construction. In

the fire-box B I arrange the apparatus
presently to be described, . -or other suit-

- able gas-burning and air-supplying appa-
.ratus suitable for burning the gases, smoke,
.On the.

&e . given off by the gas-producer.

‘ February 3 1877

| tender or other conveniént part of the train

I make a_.gas-producer, ‘P, of any approved
constluctlon, one (,011\ enieut . form . being
shown in I'igs. 1 and. 2, where @ represents
‘the grate- bars ; al, the dampers, ‘a?, the charg-
ing-hole and valve a?, the gas. ehambu from
which the pipe a* leddb to the burner in the

fire-box B. My improved gas. burner, . as
“shown in all the figures, takes the gas, smoke,

&c., trom theproducer-pipe at throuWh a pipe,
¢, whlch bas one or more coils or zigzag or
returt pipes inside the fire-box. B or B/, Fig.
4, and which terminates in a cross. tube or
drum, e, such ‘cross-tube” or drum being ar-
ranged at the end of the fire:box. opposite to
or most - distant from the flue or passage b,

‘which conduots the products of final combus
tion out ‘of or away from the tire-box, and the

pipe ¢ being arranged wholly or chiefly be-
tween such cross-pipe or drum and such es-
cape flue or pasmge, so that the products of
final combustion, in passing from the place of
ignition at or near the drum to the escape
flue or passage, shall pass along not only in
contact with. the bdiler or other object fo.be
heated, but also over or around and-along the

'exterlor of the pipe e, and, heating it, shall

still further heat the gases, smoke, &e., which
‘are passing -through it to the drum This
drum ¢ bas a long narfow slot or equivalent
perforations, ¢/, Fig.:3, fér the introduction
into the fire-box of the smoke, gases, &c.,
from the gas-producer in a thin sheet or small
jéts at the desired point of ignition. The air
neceseary to supply oxygen at this point of
ignition is- introdaced frem without, and .con-
ducted along. in or back and forth ingide of

‘the fire-box by a pipe, $, arranged with refer-

ence to being heated in liké manner as already

‘deseribed with reference to the pipe ¢, and so

a8 to heat the i ingoing air, which then passes
into the cross-pipe or drum 4, which latter is
arrahged in like manuer as the drum e, and
has alike slit or series of perforations, ¥/, as
also shown in Fig, 3. 'l‘hese exit-passages for
the heated gases aud air are in such juxtapo-
sition and relatively so arranged that the air’
and gases shall quickly and readily commin-

-gle, and then, being ignited, will result in the

verfect or almost perfect combustion of all.
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carbonaceous elements, Theé maximum heat
thus evolved passes over or along the pipes ¢
‘8 as and with the effect already described, and
then, eutering the flue b, coutinues its work as
a _heating agent with a minimum percentage
of loss, Fig. 4 is intended to show merely
»'one way.of ‘using the apparatus- deseribed in
connection with a flue-boiler. Bat the kind
or class of boiler, or the kind or form of heat-
Ing-chamber or fire-box, in or in connection
with which the apparatus is used, or the pur-
_Pose to which the heat, when generated, is to
be applied, is not a material element in this
part of my invention. The gas and air pipes
apd the slitted and perforated drums may be
similarly arranged with reference to. the same
heating result, and a like operation in or'in
conunection with any fire-space, without ether
- change than such as can be made by .the
skilled mechanic. Additional supplies’ of
heated air may, by like meauns, be furnished at
the entrance to the flues b, or at subsequent
points, if found desirable. With stationary
heaters, stationary gas-producers are to be

employed.  Instead.of air, any oxygen-bear- |

ing gas or vapor- may be employed in lika

manner, and for the purposes of this case I
include the latter in the term used. -Also, with
stationary heaters, where natural gas is avail-
able, the producer may be dispensed with, and
the natural gas be conducted directly into the
pipes ¢ and drum e, with the operation and re-
sult above described.

I elaim herein as'my invention—

1. The pipes ¢ s and slitted or perferated

‘cross-tubes or drums e ¢, arranged in the fire-

space of a heating apparatus, with the drums
opposite the exit-flue, and the pipes in the
line of draft between the drums and exit-flue,
substantially as set forth,

2. A gas-producer, a gas-heater, and burner
apparatus connected - therewith, and an air
heating and sapply apparatus for perfecting

the combustion of. the- gas, arranged on and~ -

combined with a locomotive and tender, sub-
stantially as set forth.
In testimopy whereof I' have hereunto: set

my hand, : R
WILLIAM-HAINSWORTH,
Witnesses: . '
J . J. MoCowrarreer




