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To all whom it may concern :

Be itknown that I, ALBERT H. SIIIPMAN of
Rochester, Monroe county New York,havein-
vented eertain Improvementsin Hydrocarbon-
Furnaces, of which the foliowing is a specifi-
cation, reference being had to the 2 accompany-

ing dmwmos

My invention relates to certain improve-
ments in steam-engines, designed more partie-
ularly for the production of power for driving
sewing-machines, small lathes, and otherlight
machinery, but capable of being applied to
other uses; and my invention consists in im-
proved means of regulating thesteam-pressure
by controlling the rate of combustion of liquid
fuel under the boiler, and in the mechanical
details thereof, all as hereinafter more fully
described and specified.

My improvements in hydrocarbon-furnaces
arerepresented in theaccompanyingdrawings,
in which Figure 1 is a central vertical section
through the boiler and fuel-feeding apparatus.
Fig. 2isa side view of the same. TFig.31is a
vertical section through the regulator. Fig.4
is an elevation of the same. Fig. 51isan end
view of the combustion-tube, '

Intheaccompanying drawings,representing
my improvements in hydrocarbon-furnaces, B
isthe boiler orsteam-generator,ofany or dinar y
or preferred form. "0 is the steam.- dome; I/,
the pressure- regulator; K, the steam - plpe
which supplies ste'unto the wtomwer E; Q, the
fuel-tank, and J the combustion-tube.

The boiler and combustion-tube aresupport-
ed by and inclosed in a suitable casing.

The reservoir Q, for holding the hquld fuel,
is provided with an opening, f, closed by a
serew cap or plug, for the purpose of introdue-
ing the liquid fuel. From the reservoir Qthe
liquid fuel is drawn upward through the pipe
or oil-conduit 2, which at its upper end termi-
nates in an orifice arranged insuitable relation
with the steam oil-atomizing jet 4, forming an
injector or atomizer, E, by which the sprayed

.0il is directed through the combustion-tubed,

in which it burns, to produce the heat for gen-
erating steam in boiler B. Thesteam-jet ¢ re-
ceives steam from the boiler through the pipe
K, being provided with a regulating-valve, j,
and handle 7, or other suitable device for con-
trolling the supply of steam to the jet. The

inner end of the combustion-tube may be di-
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rected upward, by which the flame formed by
the sprayed oil is directed against the bottom
of theboiler B

In Fig. 51 haverepresented the combustion-
tube as seen from the outer end. Theatomized
jet of fuel passes through the central opening,
0", inthe nozzle d”, along with a quantity of air;
but an additional supply of air is admitted
through the annular opening ¢”, formed be-
tween the wall of the combustion-tube and the
collar or nozzle d”,
the tube by a radial arm or arms.

In order to provide for the regulationof the
steam-pressure in the boiler, I combine with
the pipe K, whichsupplies steam to theatom-
izer, the regulator I'. The regulator consists
of a flexible diaphragm, N’, Figs. 3 and 4, ar-
ranged, in'connection with a valve, §”, to
‘operate to reduce the supply of steam to the
atomizer when the pressure in the boiler be-
comes too great. The diaphragm N’ forms
one side of a chamber, into whieh the steamis
admitted through a pipe, ¢, communicating
with the boiler or steam-dome through a hol-
low boss, b”. The diaphragm is provided at
its center w1th a boss, v, into which thestem
of the valve s”, Fig. 3, 1s screwed. Theheadof
the valve is fitted to a suitable valve-geat, v”,
Fig. 3, and it operates when the diaphragm N’
is pressed outward, as represented by the dot-
ted lines in Fig. 3, by the steam in the cham-
ber, to diminish or entirely cut off the supply
ofsteam to the atomizer., Theamount of press-
ure which will be required to accomplish this
result may be regulated by screwing the valve
§”in or out of the boss #”. As shown in the
drawings, this ean only be effected when the
pipe K is removed, the intention being to ad-
just the regulating-valve at the factory before
the engine is sent out and to preventany sub-
sequent alteration of it. The practical effect
of the regulator is that, if the pressure in the
boiler risesaboveany given point at which the
valve is set, the supply ofsteam to the atomizer
is entirely cut off and the fire goes out. Itwill
be noticed, also, that if the water should been-
tirely evaporated from the boiler there will be
no more steam to supply the atomizer, and the
fire in this casealso will be extingunished. Pro-
vision is thus made for insuring entire safety
under any circumstances which may arise.

I have-demonstrated by practical trials un-
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der various circumstances that the regulator
above described is highly efficient and never
fails to produce the desired results.
In starting an engine provided with myim-
5 provedregulator, I obtain a pressure of airin
the boiler by means of anair-pump,or by turn-
ing the engine backward. :
I am aware that the supply of steam and
liquid fuel to the furnace of a steam-boiler has
1o been heretofore controlled by a diaphragm-
regulator operating to control valves in the
supply-pipes; but such construection I do not
claim, as in my invention the delivery of the
liguid fuel is controlled by varying or cutting
15 off the supply of steam to the atomizing device
by a regulator operated by the pressure of the
steam in the boiler. B
The construction of the regulator herein
shown forms no partofthe presentinvention,as
20 it is myintention tofile a separate application
for Letters Patent on the novel featuresthereof.
I claim—

1. The combination, with a steam-boiler, of
an oil-reservoir, a steam oil-atomizing jet, an
oil-conduit, and the steam-supply pipe K, and 25
a steam-regulator operating to vary or cut off
the supply of steam from the boiler to the at-
omizer,substantially asand for the purposes set
forth. -

2. The combination,with a steam-boiler, of 3o
an oil-reservoir, the steam oil-atomizing jet <,
and oil-conduit %, located above the oil-reser-
voir and arranged to draw oil therefrom, and a
steam-supply regulator through which the
steam passes onits way from the boiler totheat- 35
omizer, substantially as and for the purposes
set forth.

ALBERT H. SHIPMAN.

Witnesses:
GEO. B. SELDEN,
H. G. PHILLIPS.




