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UNITED STATES

PAaTENT OFFICE.

CHARLES A. ANDERSON AND ERICK A. ERICKSSON, OF CHICAGO, ILLINOIS.

HOT-AIR ENGINE.

SPECIFICATION forming part of Letters Patent No. 57 9,670, dated March 30, 1897.

Application filed May 11, 1896,

To all whom it may concern:

Be it known that we, CHARLES A. ANDER-
SON, a citizen of the United States, and ERICK
A. ERICKSSON,asubject of the King of Sweden
and Norway, both residing at Chicago, in the
county of Cook and State of Illinois, have in-
vented certain new and useful Improvements

in Hot-Air Engines, of which the following is’

a specification. .

This invention relates to improvements in
hot-air engines; and it consists in certain pe-
culiarities of the construction, novel arrange-
ment, and operation of the various parts there-
of, as will be hereinafter more fully set forth
and specifically claimed.

The objects of our invention are, first, to
provide an engine to be operated by means of
air which shall be simple and inexpensive in
construction, strong and durable, and effect-
ive in operation, and, second, such an engine
in which the heating and cooling of the air,
in order to create the mecessary expansion
and contraction or compression thereof, are
effected in a most reliable, simple, and effi-
cient manner. '

Other objects and advantages will appear
in the description hereinafter set forth.

In order to enable others skilled in the art
to which our invention pertains to make and
use the same, we will now proceed to describe
it, referring to the accompanying drawings,
in which—

Figure 1 is a vertical central sectional view
of our engine, showing the parts in position
ready foruse. Fig. 21is a plan view of the en-
gine. Fig. 3 is a vertical sectional view of a
portion of the operating mechanism, showing
the air-eylinder and plunger foreshortened
for the convenience of illustration and illus-
trating the parts in a lowered position and
nearly opposite from that shown in Fig. 1 of
the drawings; and Fig. 4 is a detached seec-
tional view of a valve to admit air to the air-
cylinder.

Similar letters refer to like parts through-

- out the different views of the drawings.

A represents the base or pedestal, upon
which is mounted the frame A’ to support the
different parts of the engine, which pedestal
and frame may be of any suitable size and
construction. Beneath the lower surface of

the platform « of the pedestal or base is lo-
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cated a fire-box or furnace B, which is pro-
vided at its upper portion with a flue b for the
escape of the smoke and gases from the fuel,
which may be of any suitable kind, but usu-
ally gas, properly supplied or furnished in
the lower portion of the fire-box by means of
a burner C, or other deviee if other fuel than
gas is employed to heat the air. “Extending
through the top @' of the main frame A’ and
the platform a of the base and into the hol-
low of the fire-box or furnace is an air vessel
D, made of any sunitable size, form, and ma-
terial, but preferably of metal and eylindrical
in shape, which we shall herein designate as
the ““air-cylinder.” Thebottom of thiscylin-
der is closed, while its top is open, as shown in
Figs. 1 and 3 of the drawings, to receive the
plunger E, which is eylindrical in shape or
of proper form to conform to the shape of the
air-cylinder D and is somewhat smaller than

the latter in order to permit of its free move-’

ment therein and to furnish a space between
its walls and the walls of the air-cylinder for
the passage of the air.

The upper end of the cylinder D extends a
slight distance beyond the top ¢’ of the main
frame and is surrounded by a hollow water-
jacket I*, which the main frame supports and
into the hollow of which the upper portion
of the plunger E may extend. Communicat-
ing with the lower portion of the water-jacket
IF is a pipe f, used for supplying water to the
jacket, and which is connected at its other
end to a tank or other suitable source of sup-
ply. The upper portion of the water-jacket
is provided with an outlet-pipe f’, through
which the water may escape, thus creating
circulation within the jacket and keeping it
continually supplied with cold water. Ata
suitable point and usually near its upper end
the air-cylinder D is provided with a valve
D’ to admit air into the eylinder, but to pre-
vent its escape therefrom. This valve may
be of any suitable construction, but in the
drawings we have shown one composed of a
tube d, which communicates with the cylin-
der D and hassecured on its outer end a hol-
low cap- d', throngh which passes a valve-
stem d? having on its inner end a flexible
piece d° to close the opening d! in the cap,
through which the air is admitted. Around
the stem d? is placed a spiral spring d°, the
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tension of which may be regulated by means
of a nut d° on the outer end of thestem. On
the main frame, in suitable bearings g, is
journaled a shaft &, which may be provided
with a balance-wheel /» and pulleys or gear
(not shown) for imparting power to the mech-
anism to be operated by the engine. To this
shaft is secured a crank ¢', to which is piv-
otally connected a bell-crank lever II, which
is preferably bifurcated, as shown in Fig. 2
of the drawings, and has pivotally secured
about its upper end or ends, when bifurcated,
connecting-rods ', which arelikewise pivoted
at their lower ends to the piston-head I, which
fits and operates in the hollow 12 of the water-
jacket. The piston-head is provided with
suitable packing N? to prevent the escape of
air. - Ontheupperportion of the water-jacket
T is located a bracket I, to which is secured
one end of a parallelogram or bifureated lever
L, which is fulerumed at its other end, as at
U, to the bell-crank lever and usually about
its elbow. On the opposite side of the upper
portion of the water-jacket from the bracket
! is anothier bracket I?, to which is pivoted
one end of a connecting rod ov link m, which
is pivotally united at its other end to one end
of a walking-heam B, journaled on the lever
L, and to the other end of said walking-beam
is pivotally secured a link or rod m/, pivoted
at its lower end to a rod m, which passes
through an opening in the piston-head I and
is secured to the top of the plunger E, as is
clearly shown in Ifigs. 1 and 3 of the draw-
ings. At the upper portion of the fire-hox
or furnaee B and surrounding the air-c¢ylin-
der D is placed a ring or piece o, of asbestos
orothernon-heat-conducting material, to pre-
vent the heat ascending as much as possible
on the walls of the eylinder. The plungeris
provided in its interior with one or more par-
titions P, of asbestos or other suitable non-
heat-conducting material, so as to divide the
plunger into compartments and to prevent
its upper portion becoming heated.

From the foregoing and by reference fo the
drawings it will be seen and readily under-
stood that when the plunger is in the position
shown in Fig. 1 of the drawings the air in
the eylinder D will become heated through
the medium of the fuel in the furnace or fire-
Dox and thereby create expansion of the air,
which will force the piston-head I upward
until it reaches the topmost limit allowed by
the bell-crank lever Hand its connecting-rods
7/, and the plunger will likewise and simul-
taneously be forced upward till it reaches
the topmost limit allowed by the walking-
beam M and the connecting-rods m' and n,
when it will be forced downward by the ac-
tion of the crank ¢, lever II, and walking-
beam M until-it reaches its lowest limit, as
illustrated in Fig. 3 of the drawings, which op-
eration will force the heated air from the lower
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part of the cylinder into the space hetween
the top of the plunger and the piston-head T,
where it will hecome cooled and reduced in
volume by the action of the cold water in the
jacket F, thus creating a partial vacuum
which will aid in drawing the piston-head
downward, which action compresses the air,
and together with the compound movements
of the bell-crank lever II and walking-beam
M and other connections will eause the plun-
ger to again rise in the air-eylinder and force
the air into the bottom thereof, thus allowing
it to become again heated, when the same op-
eration as above described will be repeated,
with the effect to give momentum to the fly-
wheel 7. and to impart power to the driving-
shaft G, to which pulleys or gears may be ap-
plied for imparting power to the machinery
to be operated.

Having thus fully described our invention,
what we claim as new, and desire tosecureby
Letters Patent, is—

1. The combination with a supporting-
frame, of an air-cylinder mounted thereon, an
apparatus to heat the cylinder at its lower
part, and a device to cool its upper portion,
a plunger located in the cylinder, a piston-
head located in the air-eylinder above the
plunger, a main shaft journaled on the sup-
porting-frame, a bell-crank connected to said
shaft and to the piston-head, a lever pivoted
at one of its ends to the bell-crank and at its
other end to a fixed support, a walking-beam
fulerumed on said lever and pivotally con-
nected at one of its ends to the plunger and
at its other end to a fixed support, substan-
tially as desecribed. .

2. A compound mechanical movement com-
prising a bell-crank lever, a main shaft, a
erank uniting the shaft and one end of said
lever, a pivoted connection at its other end,
the lever I, fulcrumed at one of its ends to
the bell-erank lever and pivoted at its other
end to a fixed support, a walking-beam ful-
crumed on the lever L, and having one of its
ends pivotally connected to a fixed support
and its other end connected to a movable ob-
ject, substantially as described. ,

3. In a hot-air engine, the combination of
an air-cylinder, with a plunger and a piston-
head located in said cylinder, a main shaft
journaled on the supporting-frame, a bell-
crank connected to said shaft and to the pis-
ton-head, a lever pivoted at one of its ends to
the bell-crank, and at its other end to a fixed
support, a walking-beam {ulerumed on said
lever and pivotally connected at one of its
ends to the plunger and at its other end to a
fixed support, substantially as described.

CITARLES A. ANDERSON.
ERICK A. ERICKSSON.
Witnesses:
CuAs. C. TILLMAN,
E. A. DUGGAN,
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