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~ UNITED STATES

PaTeENT OFFICE.

.

STEPHEN WILCOX, JR., OF WESTERLY, RHODE ISLAND.

IMPROVEMENT IN

HOT-AIR ENGINES.

Specification forniing part of Letters Patent No. 50,062, dated September 19, 1865. '

To all whom 1t may concern: ]
Be it known that I, STEPHEN WILCOX, Jr.,
of Westerly, in the county of Washington, in

the State of Rhode Island, have invented cer-.

tain new and useful Improvements in Hot-Air
Engines; and [ do hereby declare that the fol-
lowing is a full and exact description thereof.

The accompanying drawings form a part of
this specification.

Figure 1 is a vertical section on the line 8 3

“in Fig. 2. Fig. 2 is an end elevation.  Kig. 3
is a seetion showing the burner ou a larger
scale.

Similar letters of reference indicate like
parts in all the drawings. :

- My engine is of that class in which the com-
bustion in the furnace is conducted under the
working-pressure,so that the gaseous products
of combustion may be made available to impel
the piston. The air is pumped in by a suita-
ble force-pump against the pressure in the far-
nace.. Itis expanded by heat and is worked
off through the working - eylinder, giving out
more power in its discharge than was required
to force it im. '

The extraordinary development of what is
known as # petroleam-oil,” and the several pro-
duets obtained therefrom, make it practicable
to produce and work very small engines on
this plan. . :

My engine may be produced ou alarge scale,
if desired, with the novel parts duplicated to
any extent necessary; but it is more especially
intended for small powers, such as from a half-
horse power down to a aalf-man power, or even
much smaller.

My invention consists, first, in means for-

urging in the hydrocarbon fluid, so as to neu-
tralize the effect thereon of the pressure ob-
taining in the furnace; second, in means for
regulating the admission of the hydrocarbon
fluid according as the pressure in the furnace
fluctuates, so as to admit more when the press-
ure becomes too low, and the reverse; third,
in a certain arrangement of the parts for trans-
mitting heat downward from the flame to the
hydrocarbon, so as to gvaporate more or less,
in proportion as more Ov less is contained in
the evaporating-pan; fourth, in meauns for reg-
alating the escape of the vapor into the fur-
“hace according as the speed of the engine va-
ries, so as to allow more to escape when the

speed becomes too slow, and the reverse; fifth,

in a certain arrangement of the parts by which

the area of the discharge-passages for the va-

por is varied immediately ab thie orifice where

the jets escape, so as to eject large or small -
quantities with uniform force; sixth, in means
for enabling the slight excess of pressure of
the vapor in the burner over that in the other

parts of the furnace, to aid in regulating the
admission of the hydrocarbon to the evapora-
tor, s0 as to retard it when the evaporation
proceeds too fast; seventh, in cerlain means
for defending the flame from the irregular
blasts of air forced in by.the pump and of
causing the jets of vapor to draw into thie de-
fending and heat - receiving globe a proper
amount of air to etfect the combustion therein.

To enable others skilled in the art to make
and use my invention, I will proceed to de-
scribe its construction and operation by the aid
of the drawings and of the letters of reference
marked thereou.

A is the working - eylinder, a the working-

piston, a’ the supply-cylinder or force - pump,
and a? the supply-piston. D is the main shaft;
D’ and D2, the cranks, which are respectively
connected to the working - piston and supply-
piston, as represented; and D*is the fly-wheel.
These parts, as also the main framing, the cas-
ing, the main connections, and the induction
and eduction valves, and the means of operat-
ing them involve no important novelties, and
as they are fully shown in the drawings they
need not be particularly described. '
- 1is an elevated reservoir containing petro-
Jeum orother hydroearbon. 2 is a pipe which
conduets the petroleum down, and 3 is & pipe
which puts the upper part of the vessel 1 in
free communication with the interior of the
furnace B. Itfollows that the pressursin the
farnace B is always exactly balanced by the
pressure in the upper part of the vessel 1, so
that the petroleum may flow down through the
pipe 2 into the furnace B under precisely the
same couditions as if there were no pressure
in the furnace.

4 is a stop-cock which controls the flow of
the flnid through the pipe 2. 5 is a link con- -
nected to the lever of the stop -cock 4, and ¢/
is a lever connected to the link 5 and also to
the piston ¢, which is adapted to slide in the

cylinder T and to receive the pressure of the:
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urnace B on its under surface, while its upper
surface is exposed only to the pressure of the
ordinary atmosphere. | Whenever the pressure
in furnace B exceeds ;the proper;. aniount: it
overcomes the gravity of the piston £ and its
*connections, and; raising them, partially closes
the. stop-cock 4. /This checks the descent of
the petroleunm into: the furnace and diminishes
the intensity of the fire, and consequently
lowers the pressure in the furnace B.: ‘When-
ever the pressure becomes too: low a reverse
movement of these parts supplies more petro-
leum and increases the fire and pressare,

9 is a hollow eylinder clesed at the top,and
provided with holes 10 toallow theescape of
vapor: in nearly horizontal jets, as indicated.

11 'is ‘2 movable stop: or piston having its
upper;face inclined, and baving ample provis:
ion; for the. rise of the vapor through its-in:
terior. :

12 is; & ‘broad vessel or pan of cast +irow or
othersuitable material,in which the petrolenm
or jother volatile hydracarbon: fluid stored iu
the reservoir 1 is spread out and exposed to
be evaporated. S .

13 represents spurs or legs descending from
the heated burner 9 into the petrolenm: in: the
pan 12,.in; order ithe better to conduct heat
downward thereto. ;

14:is hollow globe orshell of cast-iron, which
is intensely heated by the jots of flame from
the: holes 10, and which conduets: heat down-
ward; as will: be obvious. || Provision is roade

. by holes 20 for the induction:of air at the base
of the globe 14, and: a capacious passage 'is
provided for the escape of the hot gases at the
top of this globe, to be diffused in the upper
part of the furnace B. - :

15 is a link connecting the movable piece or
piston 11 with an arm or bent portion of the
slight rock-shaft 16. ,

17 is a rod, which connects another arm on
this rock - shaft 16 with an ordinary fly - ball
governor, R. 'When the engine runs too fast,
so that the fly-balls in the governor R rise too
high, they move the rod 17, and by rocking
the rock - shaft 16 lift the connection 15 and
the piston 11 and partially close the apertures
10, through which the jets of vapor are. dis.
charged. This reduces the intensity of the
heat, and thus moderates the speed of the en-

ine. ' .
8 1t is desirable that the vapor issuing through
the jets 10 shall always escape with about the
same velocity, whether a large or small quan-
tity is allowed to issue in a given time.. The
fact that the passage from the evaporating-pan
12 into the upper part of the cylinder 9 is al-
ways entirely free, and that the movable stop
or piston 11 controls the escape of the vapor
immediately at the discharge-openings 10, in-
sures this resalt. The discharge-openings 10
are .practically enlarged and diminished with
each fluctnation in the speed of the engine,
while the pressare of the vapor at the open-
ings is not greatly varied. Consequently the

vaporissues with nearly the same velocity, but
in ¢arrents whichivary in size or number.

My globe 14 may be readily removed and 4
new anesuppliedifitbecomescracked, warped,
or othierwise!injuriously affécted by long eéx-
posure to intense heat:  Toleffect this it isonly
necessary toislightly jar the part with a hamn:
mer and lift it off’ aud press down ‘a'new one.
The surface in ¢ontactbetween the base of the
globe 14 and ' the icasting 9 below is suflicient
to afford a very rapid: conduetion ot the heat
downward, and the points or spurs 13 and the
exterjoriwalls of the castiug 9conduct the heat
downward to the evaporating-pan 12 with such
freedom as '{o insure! the rapid iproduaction of
the vapor.

Thel operation of my invention will be an:
derstood! with bint few additional words, | The
expansiol iof the 'air pumped in by the com-
pressing-piston: a®impels the working:piston
and gives power to the engine, dépending on
theipressure of the airiand otlier gases in the
furnace B) which must be considerably above
thatiof the external atmosphere. Evéry revo-
lution ‘of the shaft i delivers during the lat-
ter portion 'of the 'descenti of ia?! & supply of
compressed air to the furnace by driving it
up: throughi the' valve (G iand  tlience down
throagh: the pipe H into the furnace Bl It
is' heated ' in the furnace by the combustion
of the vapor of the petroléam: or other vola.
tile fluid deposited in thé' elevated reservoir
1. 'Thé pressure.in ‘the ‘¢chamber or space
Jjusti above the valve G is the same as in the
farnace ‘B, and it is communicated’ through
the pipe 3 to the top of the reservoir 1. The
petroleam therefore descénds by gravity in the
pipe 2 and exerts a pressure to low past the
cock 4 proportional to the height or head. If
the apertures 10 for the jets of vapor be very
much contracted, the pressure of the vapor in
the burner 9 and in the evaporating-pan 12 and
its connections increases and retards the flow
of the petrolenm down through the cock 4, and
if it be much opened and the pressure’less-
ened—thatis,if the piston 11 be much lowered,
80 as to uneover more of the openings 10—the
pressure of the vapor decreases and the flow
downward through 4 is promoted, so as to sup-
ply more petroleam in the pan 12 and raise the
pressure again. ‘Thelevel of the volatile fluid
in the evaporator12 thus tends to adjust itself
and supply the proper amount of vapor under
all openings or degrees of opening of the apes-
tures 10; but I introduce a regulation (inde-
pendent of or additional to the regulation of
the openings 10, which will be detailed di-
rectly) by causing the cock to open and close

-more or less, aceording, not to the pressure of

the vapor witliin the burner 9, but to the press-
ure obtaining throughout the entire farnace B
and its connections. - Whenever the engine,
through excess of heat in the furnace B or .

.other cause, generates.too great a workinyg-

pressure it is felt under the piston ¢, and it ris¢s

a little and partially closes the cock 4, s6 #is
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to choke tlie fall of the petroleum; or, if the
pressure in the furnace becomes too little, the
coek 4 opens wide, so as to promote the de-
scent of a greater quantity of the fluid,and in-
creases the fire.

The area of the openings 10, from which the
jets issue, is made to depend on the speed of
the engine. When the engine starts to'turn
too rapidly the balls of the regulator R in ris-
ing raise the piston 11, and thus cover the
whole or a portion of one of the orifices 10—
the one which is on the side of the burner 9,
where the piston 11 is thickest, (the left side
in Figs. 1 and 3.) If the speed still increases
atter ove hole is thus stopped, others will be-
gin to close by the further rising of the piston
H, and the vapor-jets being thus reduced, the
heat in the furnace is lessened and the engine
loses poweruntil the speed is properly reduced.
A too slow speed indnces a reverse of all these
changes and the jets of vapor increase in size
and number. A new jet, on being. let on by
the descent of the piston 11, is instantly ig-
nited by the heat of the globe 14 and of the

gases circulating therein in a state of iguition

from the other jets, which have remained all
the time open. Under all cirenmstances vapor
is allowed to escape, and it does so under the

tull pressure obtaining in the evaporator 12 |

and its connections, and consequently throws

itself with full force across and into the cur- |

rents of fresh air and against the interior of
the cast-iron globe 14. :

The fresh air forced in by the action of the
piston «? is not all thrown into the globe 14.
On the contrary, the jets from the holes 10
draw in by their own action a small part—just
thequantity which isrequired—of the fresh air.
The rest of the fresh air goesup outside of the
globe 14 and merely mingles with and dilutes
the flame. The air to mingle with the gases,

- orrathervaporinthe globe,is drawn in through

the holes 20, in the base of the globe, by an
action similar to that by which the blast-pipe
in locomotives draws air from the tubes and
hurries it up the chimney. The vapor from
the openings 10 is mingled with the globe 14

- with just sufficient air to make the combastion

complete, or only a little in excess of that quan-
tity, and however violent may be the current
of dense airdrivenin at certain periods through
the pipe H, and however directly it may im-
pinge on the globe 14, it cannot blow out or
seriously disturb the flame therein.

1t is evident that in lien of the single piston-
valve 11 a number of openings might be con-
trolled by cocks, part of which might be closed
entirely and part left wide open, and thus prac-
tically reduce the area of the escape-openiugs.
This would realize to some extent the advan-
tages of my invention; bat I prefer the con-
struction represented. The globe or casting
14 sarreunding the tlame prevents it from be-
ing disturbed by the violent currents of air
discharged at intervals into the furnace, and
also prevents the aecess of an undue amount

of 4ir to the flame, and preserves a very high
temperature at the point of combustion.

Some of the advantages due to certain fea-
tures of my invention may.be separately enu-
merated, as follows: ’

First, by reason of the fact that the pipe 3
connects the furnace B or the space above the
delivery-valve, which space is in connection
with the furnace, to the upper end of the res-
ervoir 1, I am able to insure the same press-
ure on the surface of the petrolenm as obtains
in the furnace, however the working-pressure
may vary.

Second, by reason of the fact that the cock
4 is closed by means of the devices represented
in proportion as the pressure inthe furnace B,
and consequently in the reservoir 1, increases,

"1 obtain (other things being equal) a reduced
descent of petroleum into the pan 12 (thereby
tending to reduce the production of vapor) in
proportion as the working-pressure in the en-
gine increases, and regulate the temperature
in the furnace as the exigencies demand.

Third. By reason of the fact that my heat-
conducting spurs 13, vapor-burner 9, and evap-
orating-pan 12 are arranged as shown, I am
better able to produce vapor in proportiou as
the level of the petroleum rises, and vice versa.

Fourth, by reason-of the fact that the speed-
regulator R checks the escape of vapor into the
farnace as the speed becomes too great, I am
able to keep the motion nearly uniform and
to insure under all ordinary circumstances a
guantity of flame just proportioned to the de-
mands, even without the aid of the petroleam-
cock 4, .

Fifth, by reason of the fact that the vapor
is shut off by reducing the effective area of the
openings 10, I am able to obtain the full veloe-
ity due to the pressure of the vapor, whether
the several jets discharge a greater or less
guantity, and thus obtain perfect combustion
and throw tlre heat upon the globe 14, and in-
duct the air through the holes 20 in the same
manuner under all conditions.

Sixth, by reason of the fact that my adjast-
able device 11 varies the flow of the vapor and -
that the petroleum or other hydrocarbon is
gently urged into the evaporator 12 from the
elevated reservoir 1 by gravity,as represented,
Tamable toinsure that when the consumption of
vapor is deereased, so as to increase the press-
ure in the burner 9, its pressure, acting back-
ward through the pipe 2, shall obstruct the de-
scent of the petrolenum, causing it to descend
through the opening of cock 4, be the same
great or small, with rapidity and consequently
to staud lower in the pan 12, thereby causing
a lesser evaporation and tending to soon lower
the pressure in the burner 9, and an increase
of consumption of the vapor will have an oppo-
site effect on the supply of petroleum.

Seventh, by reason of the fact that my jets
10 induet a just sufficient quantity of fresh air
through the holes 20.and effect complete com-

: bastion within the metallic protection 14, Tam
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able to avoid the disturbing inflaence of the
intermittent blasts through the pipe H and
burn the fuel under the best conditions, and at
the same time to receive and conduct-down-
ward the heat of the flame to evaporate the
hydrocarbon very effectively.

Having now fully described my invention,
what I claim as new therein, and desire to se-
cure by Letters Patent, is as follows:

1. The pipe 3, connecting the interior of the
farnace B with the upper portion of the reser-
voir 1, for the purposes herein set forth.

" 2. The loaded piston ¢, in combination with
the cock 4, adapted to regulate the area of the .
orifice in the cock 4, through which the petro-
léum flows from the reservoir I to the furnace
B, according to the fluctuationsof pressure ob-
t‘uumg in the furnace B, substantially as and
'- for the purpose herein set forth.

. The arrangement of the heat-conducting
spurs 13, burner 9, and evaporator 12, substan-
tially as and for the purposes herein 'set forth.

4. Connecting and combining the fiy-ball or
equivalent speed-governor R with the piston
11, or its equxvaleur for controlling the issue
of hydrocarbon vapor into the furnace of an
air-engine, substantially as and for the pur-
pose herein specified.

5. ln combmahon with anair-engine addpted

-~

for the use of hydrocarbon vapor in the man-
ner substantially as specified, the jet-holes 10
and one or more pistons or stops 11, arranged

immediately adjacent thereto, so as to jet with -

the full velocity, even when partly closed, all
substantially as and for the purpose herem set
forth..

6. Theemployment,inan air-engine, ofanele.:

vated reservoir 1, evaporatmﬂ device 12, and
a 1egulatmfr devwe, 11, acting on the hydro-
carboun after its change to the vaporous form,
the several parts being arranged to operate to-
gether, substantially in the manuerand for the
purpoqeb described.

. The arrangement of the Vapm -burner 9,
metalll(, globe 14 fresh-air passages 20, and
jets 10 relatively to eachother and to the evap-
orating-pan 12, or its equivalént, adapted to
receive heat trom the metallic globe 14, snb-
stantially in the maunner and for the parposes
herein set forth.

In testimony’ whereof.I have hereunto set my

hand in the preeence of two subscmbmg wit-

nesses.
STEPHEN WILGOX, JR.

‘Witnesses :
THOMAS D. S’I‘FTSON
D. W. STETSON.
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