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UNITED STATES

PATENT OFFICE.

OLIVER FREN(,H GILBERT AND GILBERT WARD FARRAR, OF EAST'
SAGINAW, MICHIGAN.

TSTEAM{GENERATOR.

s

SPECIFICATION formmg part of Letters Patent No. 408 613, dated August 6, 1889.

Application filed March 5, 1889, Serial No. 301,898,

(Nu model,)

To all whom it ma J CONCETTL.
Be it known that we, OLIVER FRENCH G1L-

BERT and GILBERT WARD FARRAR, citizens of

the United States, residing at East Saginaw,
1 the county of Saﬂ'maw and State of Michi
oan, have mvented new and useful Improve-
ments in Steam-Generators, of which the fol-
lowing is a specification.

This invention relates to steam-generators
in which the gaseous vapors of ]1(1111(1 hydro-
carbons are employed as fuel; and it consists
1n certain improvements in the construction
of the said generator, as will be hereinafter

more fully desembed, a,nd particularly 1)0111‘5(,(1
out in the claims.

In the drawings, Figure 1 isa Veltleal sec-

tional view of a steam—wenel ator equipped
with our 1mpmvements I‘w 2 18 a horizon-
tal sectional view taken on the line xxzof Fig. 1.

The same letters refer to the same palts in
both figures.

A deswna,tes the outer shell or casing of the
boiler, the ends of which are prowded with

the heads B B, which may be constructed of

cast-iron, and Wth]l may be either bolted to
langes formed upon ithe ends of the shell or
be connected by means of long bolts upon the

- outside of the shell or casing.

30

C designates an interior %hell the bottom of
which D 15 connected with the top or crown
sheet K by means of the tubes orfluesF. The
boiler is a vertical one, and the interior shell

occupies about two-thirds of the height of the

outer casing, the upper portion of which forms
thesteam-space G. The water-spaceisformed

by the lower portion of the outer case and by

the flues I of the inner casing, which latter
constitutes the fire-box. Itisobviousthatthe

~water should always be sufficiently high to

40

said check-valve

cover the crown-sheet of the fire-box.

- Hi1s a live-steam pipe extending laterally
from mnear the upper end of the steam-sp.-fwe
G. Said pipe is provided with a globe-valve
I, from whence a branch J. extends down-
wmﬂly, as shown. In the branch J is placed
a check-valve Is, which 18 kept automatically
open,or away from its seat L, by the action of
a spring M, coiled upon the stem N of the

- 5o may be regulated by means of a screw-
threaded pluﬂ' O, working in a yoke P and

it A by means of a flange or follower Z.

- The tension of said spring

having a perforation, through which the stem
N extends, the inner end of sald plug afford-
ing a bearing for one end of the spring N,

The steam -pipe J 1s connected at its lower
end with an injector Q, which supplies the
fuel from a suitably-located tank. (Notshown
in the drawings.) Irom the injector Q the
steam-pipe J extends through the shells or
casings A C into the fire- bo*ﬁ: where it has a
return-bend R. :

S designates a pipe or flue, constructed of
fire- ela} or other suitable refractor y material,
arranged vertically in thefront portion of the
fire-box and provided with an opening T for
the passage of the pipes J R,sald opening be-
ing suitably connected with corresponding
openings in the casings A C, which said open-
1ings are connected steam-tight by means of a
suitable flange or collar U. An additional
opening or openings V are also formed in the
casings A C for the escape of the products of
combustion, the openings-in the inner and
outer casings being connected steam-tight by
means of collars or flanges W.

The fire-box 1s provided near its lower end
with an opening X, connected steam-tight with
a corresponding opening Y in the boiler-shell
The
pipe S is also provided With atransverse open-
ing A’, registering with the openings X Y.
Through the la,ttel openings passes a horizon-
tal tube or flue B/, the outer end of which is
closed by a cap C’, through which passes an
extension D’ of the steam-pipe R, which con-
stitutes the burner. 'T'he lower side of the
tube B’ has an opening ¥/, through which ex-
tends a torch LY, mhlch s k:ept constantly
burning.

Our 1mproved boiler is to be provided with
water-supply and steam pipes suitably con-
nected thereto, and suitable pipes are also to
be provided for the escape of the products of
combustion.

The operation of thisinvention will be read-
1ly understood from the foregoing description,
taken in connection with the dl‘awings hereto
annexed. The globe-valve 1regulatesthe es-
cape of steam, which passes through the
pipes H J and through the check-valve lo-
cated in the latter to the injector Q, where it
becomes charged with hydrocarbon. Themix-
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ture of steam and hydrocarbon now passes
through the pipes J R, which extend through
the upper portion of the fire-box, and which
are consequently always heated toa very high
temperature. The hydrocarbon vapor now
passes throngh the downward extension of the
pipe R and to the burner E’, where it is ig-
nited by the torch EF’. The flame is supplied
with oxygen by the air-entering through the
opening T at the upper end of the fi
pipe S and rushing downwardly through said
pipe to the transverse opening A’ atitslower
end. Should the fire become too hot and the

pressure of steam too great, the pressure of

the steam will overcome the pressure of the
spring upon the check-valve K and serve to
close the said check-valve, thus automatically
stopping the supply of fuel and putting out
the fire in the fire-box. Assoonas thesteam-
pressure becomes lowered, the pressure of the
spring will overcome that of the steam upon
thecheck-valve,which is consequently opened,
and the fuel-supply becomes instantly oper-
ative, the torch I serving to ignite the fuel
as soon as the latter begins to pass through
the burner.

Having thus described our invention, we
claim—

1. In a steam-generator, the combination,
with an outer shell or casing, of an interior
shell or casing constituting the fire-box, said
inner casing having openings near its upper

.and lower ends connected with corresponding

openings in the outer casing by steam-tight
flanges or collars, a refractory tube arranged
vertically in the inner casing and provided at
its upper end with an opening registering
with the openings in the shellsorecasings and

re-clay

408,613

at its lower end with a transverse perforation,
and the fuel-supply pipe entering through a
tube adjusted in the lower openings of the
casings, substantially as set forth.

2. The combination of the outer casing con-

40

stituting the boiler, the inner casing consti-

tuting the fire-box, the steam-pipe equipped
with a globe-valve and a check-valve, an in-
jector connected with said steam-pipe and sup-
plying liguid hydrocarbon, a refractory air-
supply pipe locatedin the fire-box, and a torch
arranged below the burner of the fuel-supply
pipe, substantially as set forth.

3. The combination of the outer casing or
boiler, the Inner casing or fire-box, and the
fuel-supply pipe extending through the tube-
casings and having a return-bend in the fire-
box, substantially as set forth.

4. The combination of the outer shell or
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boiler, the inner shell or fire-box, the vertical

water-flues connecting the heads of the latter,
the refractory air-supply pipe located in the
fire-box, the fuel-supply pipe having a check-
valve adapted to regulate the steam-supply,

Oc

sald fuel-supply pipe extending through the

upper portion of the fire-box,atorch arranged
to ignite the fuel,and suitably-arranged pipes
to carry off the products of combustion, all ar-
ranged and operating substantially as and for
the purpose set forth.

In testimony that we claim the foregoing as
our own we have hereto affixed oursignatures
in presence of two witnesses.

OLIVER FRENCH GILBERT.
GILBERT WARD FARRAR.
Witnesses:
CHAS. C. MILLER,
EmMmA L. MILLER.
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