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To all whom it may concern:

- Be it known that I, SIMON VIVIAN, a subject
of the Queen of Great Britain, residing at the

- ¢1ty of Brooklyn, in the eounty of Kings and
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State of New York, have invented a new and
useful Implovement in Hot-Air Engines, of

which the following is a full, clear, and e:met'

description.

This invention relates to that class of hot-
alr engines wherein the same or substantially
the same volume of air is alternately heated
and cooled, producing a variation of pressure
which actuates the power-piston; and it con-
sists, mainly, in making the engine double-

acting, the power-cylinder being inverted and.

placed together with the crank-shaft between
the reversers or heating and cooling cylinders.
The invention further consists in the con-
struction, arrangement, and combination of
parts,all asheréinafter described and claimed.
Referenceis to be had to the accompanying
drawings, forming a part of this specification,
in which similar letters of reference indicate
corresponding parts in the several views.
Figure 11s a front elevation of the engine,
partly broken away and in longitudinal ver-
tical section. Fig. 2 is a side elevation of the
same, partly in transverse vertical section.
Kig. 3 1s a plan view of the same. Fig.41isa
sectional plan view of one of the heating-cyl-

inders, taken on the line z z of Fig 5, showing -

the regenerator therein. Fig. 5 1s a vertical
section of the same; and Fig. 6 is a view of
part of theregenerator, showing the staggered
arrangement of the projections thereon.
~The engine is constructed with duplicate
furnaces A in each of which is fitted an air-
heater B, by which the con
erates the engine 1s heated in the manner
usual to hot-air engines. 1o the upper end
of each of the heaters is attached a cylinder
B’, around the upper portion of which is fit-
ted a cooler C, supplied with water for eool—
Ing the air, as hereinafter stated. |
Within each of the heating and cooling cyl-
inders is fitted a telescopic sleeve B?, so as to
provide between the same a space B® for the
circulation of the airin a thin body to insure &
thorough and rapid heating and cooling of
the same on its way to and {from the heaters

- andthe power-cylinder. Justbelowthecooler
and the space B° and surrounding each tele-

|

ined air which op-

scopic sleeve is plfwed a rewenemtm D, con-

sisting -of a sheet or sheets of metal shaped
both faces projections d, as shown 1in Fws 4,
auen@ement

named ﬁfv‘ure, whereby the air on its way to
and from the power-cylinder and heaters is

forced to take a winding course, and is thereby

completely acted upon by the regenerators.

1o the contour of theheater, and having upon 55

5,and 6, which p10;|eet1ons have a staggeled ~
as best shown in the latter-
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The upper ends of the eyhndels B’ are

closed by heads or covers E, the under faces

of which are recessed ebove the ends of the

telescopic sleeves, thus providing spaces a for

the passage of theair. Said heads or covers

" are also constructed with downwardly andin-

wardly projecting portions E’ of less diame-
‘ter than that of the telescopic sleeves, and

within the same are fitted stuffing-boxes E?, in
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which work the rods G’ of pistens , Whieh_ .

work within the telescopic sleeves in the heat-
ing and cooling cylinders.
" The power-cylinder F, which is inverted, is

located between the hea,tmﬂ* and cooling cyl--

ders, is connected at its upper end by a port
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f with the left-hand cylinder, and at1fs lower

end by a port f7 with the 11frh13 hand eylin-

der, and in its bottom has a stuﬂing-box 1%
in which works the rod H’ of its p_1st011_H

which piston-rod also operates the piston of

a pump I, located beneath the power-cylinder
in ahcrnment therewith and connected in the
usua.l manner to a source of water-supply.

The piston-rod H’ is connected to a cross-.

head H? guided on vertical ways or rods H3,
and the cross-head is connected by a rod J
with a crank 7 on a shaft J’, journaled be-
neath the power-cylinder and in alignment
therewith and with the pump in bearings on
a bed-plate M, located between the 116&131]10‘
and cooling whndels Said shaft J’ carries
at its rear end a fly-wheel K, the wrist-pin /

| of which is connected by a rod 13 with one

end of a lever L2, secured at its other end to

a rock-shaft L/, Jouumled in bearings above

and atthe rear of the power-cylinder,on which

shaft ismounted a walking-beam L, connected
at its ends by links G* with the rods G’ of the
pistons G of the reversers or heating and eool-
ing eylinders.
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The pump I is connected by a pipe I mth -

a chamber I* in the bed-plate M, whereby wa-




ter may be forced into said chamber to eodl_'

- the bearings of the shaft J’, and ports I® lead
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from said chamber to the bottoms of the cool-
ers C, so that the water may pass into said
coolerstolowerthe temperature of theair,said

water finding exit from the coolers through

the discharge-pipes C’.

"The operation of the engine is briefly as fol-
lows: The fly-wheel X is first thrown over by
hand or other means in the direction of the
arrow shown in econnection therewith in Fig.

1,whereby the walking-beamis actuated tode- |

press theleft-hand reverser-piston and atthe
same time raising the right-hand reverser-pis-
ton. As said left-hand piston passes down-
ward the heated air below it is displaced and
is transferred to the space above the piston,
passing in its course through the regenerator,
where it is deprived of the greater portion of
its heat, and past the cooler, where it is fur-
ther cooled. As the fly-wheel further re-

- volves the reverser-piston is raised, causing
‘the air to be transferred to the heater, it be-

ing raised in temperature as it passes the re-
generator by the heat stored therein as the
alr passes upward to the cooler, and upon

- reaching the heater B this airis again heated

to 1ts initial temperature or higher by the

~ action of the furnace underneath said heater.
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- in its lowermost position the reverser-pistons.
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This alternate raising and lowering of the re-
verser-piston and the accompanying alter-
nate heating and cooling of the air produce

~a variation of pressure on the power-piston,
causing 1t to rise and fall and operate the

pump below it, | *
It will be noticed by reference to Fig. 1 of
the drawings that when the power-piston is

are 1n substantially an intermediate position
1n their cylinders.

- Having thus fully described my invention, !

I claim as new and desire to secure by Letters
Patent—

1. In ahot-air engine, the combination, with

a heater, a cooler around the upper end of |

the reverser, and a telescopic sleeve extend-
ing from end to end of the heater and cooler,
of a regenerator surrounding the telescopic
sleeve below the cooler and having staggered

projections on both faces, substantially as

- shown and described.

- 2, Inahot-airengine, th.e combination, with
a pair of heating and cooling cylinders and

~an inverted power-cylinder between said cyl-

55

00

| 6

inders and in communication therewith at its
top and bottom, of a pump beneath and in
alignment with the power-cylinder, a piston-

‘rodworkinginthe power-cylinder and pump, a

cross-head on the piston-rod, a crank-shaft
journaled beneath and in alignment with the
power-cylinder, and connections between the
cross-head and crank-shaft, substantially as
shown and described. |

- 3. In ahot-airengine, the combination, with
a pair of heating-cylinders fitted in furnaces
and a power-cylinder between said cylinders

g - - | 437,320

and in communication therewith at its top
and bottom, of coolers at the upper ends of

the heating-cylinders, telescopic sleeve in
said cylinders, regenerators in said cylinders
below the coolers, having staggered projec-
tions on both faces, a pump beneath and in
alignment with the power-cylinder and oper-
ated therefrom, and a connection between
the water - chamber of the pump and the
coolers, substantially as shown and described.

4. Ina hot-airengine, the combination, with
a palr of heating-cylinders fitted in furnaces
and a power-cylinder between said cylinders
aund in communication therewith at its top
and bottom, of coolers at the upper ends of
the heating-cylinders, telescopes in said cyl-
inders, regenerators in sald cylinders below
the coolers, having staggered projeetions on
both faces, a power-shaft journaled beneath
and in alignment with the power-cylinder, a
pump beneath and in alignment with the

power-cylinder and operated therefrom, a

pipe leading from the pump to a.chamber
under the bearings of the crank-shaft, and
ports leading from said chamber to the cool-
ers, substantially as shown and described.
5. Inahot-airengine,the combination; with
a palr of heating and cooling cylinders, pis-
tons working in said cylinders, and an in-

_verted power-cylinder between said cylinders

and 1n communication therewith at its top
and bcttom, of a pump beneath and in align-
ment with the power-cylinder, a piston-rod

working in the power-cylinder and pump and
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carrying a cross -head, a crank-shaft jour-

naled beneath the power-cylinder andin align-
ment therewith and with the pump, a fly-
wheel on the crank-shaft, a walking-beam
mounted above the power-cylinder and con-
nected with the pistons in the heating and
cooling cylinders, and connections between
the cross-head and crank-shaft and the fly-

| wheel and walking-beam, substantially as

shown and described. _ |

6. A double-acting hot-air engine which
consists of a pair of reversers, each provided
with a telescopie sleeve extending from end
to end of the reverser and with independent
heating and cooling mechanism, a regener-
ator placed around each of said sleeves be-
tween its heating and cooling mechanism, an
inverted power-cylinder connected with each

nately, mechanism operated by said inverted
power-cylinder, a crank-shaft journaled be-
tween said reversers in bearings on the bed-
plate and operated by the piston-rod of said
power-cylinder to drive the fly-wheel carried
upon said erank-shaft, and devices for keep-

. . v o
Ing said bearings constantly cool, substan-

tially as described, and for the purposes speci-
fied. . | - -
- SIMON VIVIAN.
Witnesses: _ , ' -
F. W. HANAFORD,
EDGAR TATE.
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of said reversers and operated by each alter-
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