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 UNITED STATES PATENT OFFICE.

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

AIR-ENGINE,

Specification of Letters Patent No. 30,701, dated November 20, 1860.

-~ To all whom it may concern.:

Be it known that I, StepEEN WILCOX,
Jr., of Westerly, in the county of Washing-
ton and State of Rhoede Island, have 1In-
vented certain new and useful Improvements
in Air-Engines; and I do hereby declare
that the following is a full, clear, and exact
description of the same, reference being had
to the accompanying drawings, in which—

Figure 1 is a vertical section on the line

S, S, in Fig. 2. Fig. 2 is a plan of my 1m-
proved engine and Fig. 3 is a section of a
portion on a larger scale. |

Similar letters of reference indicate like

parts in all the figures.
- My present invention relates to that class
of engines which use as the motive power
to propel the piston the expansive force of
the gaseous compounds resulting from com-
bustion within the cylinder. The heat ap-
plied in this manner 1s, for obvious rea-
sons, more efficient than when applied to the
exterior of the cylinders.

"Many efforts have been heretofore made
to apply the heat of combustion directly
to the gases in the cylinders, or in other
words, to use the gaseous procducts of com-

bustion in a cylinder, as a means of obtain-

ing power; but when coal or other solid
fuel 1s employed in this way small particles
of ashes and of unburned fuel are liable
to adhere to the rubbing surfaces of the pis-
ton, cylinder, and valves, and cause them
to abrade and destroy each other. Com-

bustible gas may however be burned in such

situations without imvolving this evil.
The combustion of hydrogen or of car-
bureted-hydrogen in the proper amount of
atmospheric air produces a very intense heat
and a corresponding expansive force. = At-
tempts have been made to utilize the power
thus produced by mixing the gases in given
guantities within a cylinder and then ex-

been successful in developing considerable
power, have failed to become of practical

utility from the fact that the concussions re-

sulting from the sudden explosions have
been too violent. Other difficulties have also
presented themselves 1n practice, such as

‘the overheating the cylinder and piston, the

uncertainty of igniting the mixture and
the difficulty of controlling the power when
generated. -

| the same eccentric.

My improved engine is intended to over-

come or avoid all these practical difliculties
and to render the combustion of gas within
the cylinder a practical and efficient source
of power. o |
The nature of my invention consists, first,
in the application and use of a regenerator
in combination with an air engine in which
the power 1s produced by the direct action
of the products of combustion within the
cylinder; second, in supplying the gas used
for fuel in such engines in the proper quan-
tity for each stroke, gradually as it is con-
sumed by means of a pump operated by the
engine; third, in combining a quantity of
cooler air with the products of combustion
for the purpose of preserving a proper de-
eree of heat within the cylinders, as herein-
after described; fourth, in the use of a cer-
tain valve for the purpose of preventing the
reflux of heated air into the cold end of the
changing cylinder; fifth, in an arrangement
of an evaporator for supplying the gas for
the engine so that the amount of evaporat-
ing surface shall be automatically regulated
to the quantity consumed.
To enable others skilled in the art to make
and use my invention I will proceed to de-
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seribe its construction and operation by the

ald of the drawings and of the letters of
reference marked thereon. | |

A 1s the working cylinder and ¢ the work-

ing piston; B the changing and pumping
cylinder and & its piston; I& the regenerator
chamber, I the regenerator, D-the wvalve
chest, M the valve therein, C the shaft, C’
and C’7 cranks thereon. _
similar in construction, arranged relatively
to each other, operate together, and are op-
erated, the same as in the patent granted to
me May 3rd, 1859, No. 23,876, and therefore
it is not necessary to particularly describe
them herein. | S " |

Upon the bed plate X I affix a pump G
having a piston ¢ operated by an eccentric I

upon the shaft C. This pump ismade of the
proper capacity to supply just the quantity

of gas that is required at each stroke of the
engine. It draws its supply from a reser-
voir N or direct from the mains in the street
where gas can be obtained ready made.

These parts are
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XK is a pipe leading from this pump to the !

burner within the chamber E. By the side
of G I place another pump H, operated by

This pump supplies the

110




- alr required for the combustion of the gas | is drawn from N by the pump G the fluid

¢

Lo

- of these holes bears the same proportion to-
the area of the holes in % as the area. of their
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2.

and is enough larger than G to furnish it in
the right proportion. It draws its supply

from the atmosphere and has a pipe J lead-

ing to the burner. This burner is situated
within the chamber E and 1s constructed as
follows: The pipe K terminates in a perfo-
rated nozzle %, as more clearly shown in Fig.

3. Around % is an annular chamber 4 into

which the air from H is conveyed by J; the

interior of this chamber is also pierced with |

holes as represented and the aggregate area

respective pumps H and G. By this means
the gas and alr are intimately mixed in the

- proper proportions for producing perfect

combustion Immediately at the point of
burning, without any liability of the flame
extending back into the pump and causing

~ an explosion. _

R 1s the 1gniter of any suitable character.

- It may be a plate or coil of metal heated by
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electricity or it may be a hollow shell of
metal In the form of a thimble kept at a
proper degree of heat by a jet of gas sup-
plied by the pipe 7 or by a blow-pipe flame
extending i1nto its interior. A pilece of fire
brick or asbestos L is placed immediately
over the burner, and soon becomes so hot as
to serve the purpose of an igniter and re-
quires no extra jet of gas to keep up its tem-
perature. | -

- To the valve M I hinge a supplemental
valve m as shown, so arranged that it will
allow of air passing from the top of B to

- the bottom, but will not allow of any pass-
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ing 1n the opposite direction. The object of

this valve will be more fully explained
below. o | . -

- In places where gas cannot be obtained
ready made I employ the following means
of producing it by the heat of the exhaust:

‘Upon the valve chest or in any other suit-

able position I mount a vessel P so arranged
that the exhaust air from the engine must
pass through 1t. Within this vessel I place
another one N, which I denominate an
“ evaporator.” This vessel has two open-
ings, one at the top connecting with the
pump G by the pipe n, the other at the bot-
tom communicating with a reservoir O,
placed at a higher elevation, by the pipe o.

- The reservoir O should be provided with a

regulating or safety valve or with some
equivalent vent as it is liable under certain

circumstances to become too highly heated.

T'he reservoir O being filled with any proper

- hydro-carbon fluid, as rosin-oil, or cam-

phene, a portion flows into N where it is

evaporated by the heat and forms a gas. As

the quantity of gas Increases in N 1t forces
back a portion of the fluid, thus reducing

‘the surface exposed to the heat and neces-

sarily the quantity evaporated. As 'the gas | the moment the pressure becomes greater 1

30,701

flows 1n and the evaporating surface is in-

~creased. In this manner the supply of gas
1s regulated by its consumption.

A float in N operating on a cock in o, (n
represented) or any other convenient method
may be employed to {Erevent the fluid 1n N
rising to a height sufficient to overflow into
the pipe n, and thence into the pump G.

To prevent leakage and loss of heat the
parts of the engine subjected to a high heat
are surrounded by a wrought-iron jacket S

a little larger on all sides than the cast-iron -

cylinders, and the space between the two

filled with plaster or any good non-con-
ductor. This prevents the radiating of heat -

and consequently economizes gas. The tight
jacket also prevents any leakage though the
cylinders may be porous or cracked.

The operation is as follows: If there is no
gas 1n the reservoir N a lamp is lighted be-

The jet within the igniter R is also lighted
and R soon becomes heated to a bright red
heat. Upon the descent of b6, the valve M
being so placed as to connect the cylinder
port and the induction port, shown in dot-
ted lines in Fig. 1, a quantity of cold air is
taken 1in from the atmosphere and fills the

space above 6. The valve M is then changed

into the position shown in the drawing, and
piston b rises, forcing the air over through
the regenerator into the space beneath.
These motions are all obtained, and the ef-
fect produced thereby is the same, as ex-
plained in the patent of May 3d, 1859, above
referred to. At the same time that & is ris-
1ng, the pistons in the pumps G and H de-
scend forcing gas and air into the engine

‘through the burner where they are inti-

mately mixed and ignited by coming in con-
tact with R. In burning they raise the tem:
perature-of the inclosed air thereby greatly
increasing its pressure which forces up the
piston ¢ and gives motion to the machine.
The valve M 1s now changed and the heated
alr exhausted through the regenerator F
where 1t parts with a large portion of its

caloric, and through P and around the evap-

orator N where 1t evaporates the gas for a
future stroke. Meantime & descends and
takes In a fresh supply of air for the next
stroke. After a few strokes the interior of
the lower portion of the cylinders, the re-

~generator, and the fire brick L, become

highly heated, and the igniter R is no longer
required. | - S

As 1t 1s necessary that the top of B should
be kept comparatively cold, that a full sup-

ply of iresh air may be taken in at each
stroke, the heated air must not be allowed

to flow back from the hot end as it tends to
do, while the gas 1s burning. To prevent
this I make use of the valve m, which closes
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below than above b, and prevents the reflux |

of heated air. By this means I also utilize
the power which may arise from an excess
of pressure below b, as it forces b, upward
and helps to drive the engine.

It will be observed my engine 1s not driven
exclusively by the products of combustion
as in all other engines of this class with
which I am acquainted, but that the prod-
ucts of combustion are mingled with a quan-

~ tity of cooler air supplied from the cylinder

15

B to which they impart a portion of their

heat, and the temperature within the cylin-
ders 1s thereby kept at a point which the
metal can sately bear.

It is not necessary that a supply of air
should be pumped in with the gas, as 1t may
draw its oxygen from the air within the en-

- gine but a more perfect combustion 1s there-
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by insured particularly before the engine
becomes heated up to 1ts working tempera-
ture. When so heated the temperature 1s
sufficient to produce combustion and all the
oas mtroduced must be burned provided any
oxygen 1s present. -

The advantages due to my mmproved en-
olne are:

First, by the use of the regenerator in com-

~ bination with producing the heat by com-
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bustion within the cylinder, (a combination
never before used to my knowledge), I am
not only enabled to obtain the usual ad-
vantage of saving in fuel due to the regen-

erator, but by the heat thereby imparted to
the incoming air. I am enabled to produce

a more perfect combustion within the cylin-

~der than could be obtained by cold air, and

thereby an increased amount of heat from
the fuel which is burned. I am also enabled
to keep the valve M at such a temperature
that it will work to advantage whereas 1n all
the engines hitherto known to me in which
the products of combustion were used the
exhaust valve has occasioned great difficulty
by its becoming highly heated 1 a short

- time.

a()

Second, by supplying the combustible gas
oradually as it i1s burned all explosions are

- avoided and the consequent wear and tear

upon the engine saved.

Third, by combining a quantity of cooler |

alr with the products of combustion, the

temperature of the engine 1s kept at a safe |

1

point, and a larger amount of practical ef-
fect obtained from the heat generated.
Fourth, by means of the supplemental

valve, m, the hot air is prevented from be--

ing forced into the top of the changing cyl-
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inder, whereby 1t 1s kept cool, and an amount

of power gained by the direct action of the
air upon the working piston. | '

60

Fifth, by the arrangement of the evapora- -

tor the supply of gas is regulated by the
amount consumed, and only a small quan-
tity can at any time be generated. It also
insures a nearly equitable pressure upon the
gas, and consequently a regular supply to

the engine. This would not be the case were

the gas to increase in pressure 1f 1t should be
70

generated faster than it was used like steam
1n a steam boiler. .
Having now fully deseribed my invention

what I claim as new therein and desire to

secure by Letters Patent 1s— .

1. In combination with an air engine 1n
which the air and gases are heated by com-
bustion within the cylinder or in a cham-

75

ber leading thereto, the use of a regenerator

F substantially as and for the purposes
herein described. _

2. Gradually supplying the combustible
gas or vapor for a gas engine operating sub-
stantially as herein described as 1t 1s con-
sumed and in the proper quantity for each
stroke by means of the pump ( or its equiva-
lent for the purpose set forth, |

3. Combining a quantity of cooler air

with the products of combustion by the com-

bined action of piston- b, and valve M or
their equivalents, substantially as described,
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for the purpose of preserving a safe degree -

of heat within the cylinders

as above set
forth. S

4. The supplemental valve m arranged

and operating substantially as and for the
purpose herein specified. |

5. The arrangement of the evaporator N,
reservoir O, and heater P, substantially as
described and for the purposes herein set

forth. | | |
In switness whereof I have hereunto set

‘my name this first day of August, 1860.

S. WILCOX, Jr.

Witnesses:

Jorn K. SIMPsON,
G. H. BaBcocrg.
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