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To all whom it may concern:
Be it known that I, WEesToN -MIiLLER FuL-

TON, a citizen of the Umted States, residing at

Knoxvﬂle in the county of Knox and State of
Tennessee, have 1nvented a new and useful
Atmospheric Pressure and Temperature Mo-
tor, of which the following is a specification.

This invention relates to motors, and more
particularly to that class operable from varia-

tions In atmospheric temperature and pres-

-sure; and 1t has for 1ts object to provide for

utilizing a greater percentage of the energy

‘that 1s obtamable from these atmospheric
changes than has heretofore been accom-
“plished. As motors of this nature have been
“heretofore made they have utilized metals
and gases or gases combinéd with vapors as
the expansible medium for converting the
energy 1nto mechanical motion; but I have
found that by the use of a volatile liquid with
1ts vapor a greater portion of the energy in
question may be converted, and I have shown
two different mechanisms bV which this may
be done.

In the drawings forming a p01 tion of this
spectfication, :z-md in whlch like numerals of
reference indicate similar parts in-the several
views, Figure 1 1s a sectional view of one
mechanism for utilizing the atmospheric
changes in accordance with the present inven-
tion. Fig. 2isan elevation showing a second
form of mechanism for a like purpose.

Referring now to the drawings, and more
particularly to Fig. 1 thereof, there is shown
an apparatus including two substantially cy-
lindrical expansible chambers 5 and 6, each of
which is corrugated circumferentially and is
made of sheet metal or other suitable material
which will permit of movementof the ends or
heads of the chambers toward and away from
each other to vary its cubical contents.

The chambers 5 and 6 are disposed within
casings 7 and 8,respectively, and are arranged
with their axes vertical, and connected with
their upper heads are rods 9, attached to the
opposite ends of a walking-beam 10, mounted
upon a post 11 and which walking-beam may
have any suitable connection with a shaft to
be driven.

The casings 7 and 8 are formed from or pro-
vided with a coating of asbestos or other suit-
able material to prevent passage of heat to or
from them, and connecting the lower ends of

the casings and opening therethrough into the
chambers 5 and 61sa pipe 12, which i1s also pro-
vided with a protecting-coating 13, this pipe
12 being connected at a point adjacent to the
inner side of the bottom of casing 8 and at a
polnt adjacent to the outer side of the casing
7. A second pipe 14 is connected at one end
through the bottom of casing 8 at a point
diametrically opposite to the point of connec-
tion of pilpe 12 and is connected at its oppo-
site end through the bottom of casing 7 at a
point diametrically opposite to the point of
connection of pipe 12 therethrough.

Two vaporizing-chambers are employed,
one of which consists of a shell 15 of some
metal of high conductivity and which shell is
cylindrical in form and is provided with tubes
16, passed longitudinally therethrough and
secured to the heads of the shell, so tha,t there
may be a free circulation of air both through
and around the shell, and the interior of the
shell communicates at times with either of the
expansion-chambers through a pipe 17, which
1s connected with the pipe 14.

The second vaporizing-chamber consists of
a shell 18, which is also eylindrical in form
and of metal and in which are disposed a num-
ber of tubes 19, having their ends closed to
prevent circulation of air therethrough, and
which casing has a non-conducting coating or
jacket 20, 0f asbestos or similar material, which
while not absolutely preventing accéss of at-
mospheric heat to the chamber will retard it,
so that the contents of the shell 18 will re-
spond to atmospheric temperature changes
much more slowly than the contents of shell 15,
thereby differentiating the effects of heat on
the two chambers. The shell 18 is connected
with the pipe 12, as shown.

In each of the shells 15 and 18 1s disposed
a quantity of a highly-volatile liquid after
the air from said shells and the connected ex-
pansion -chambers has been exhausted, and
these hqulds surround the tubes or flues of the
shells. | |

To permit the apparatus to operate in the
manner hereinafter set forth, 1t 1s necessary
that the pipe 14 be in communication with one
of the expansion-chambers while the pipe 12
1s in communication with the other. |

The tubes 19 each has a filling 21 of some
material, such as alcohol or ethel-ether, hav-
ing a high specific heat, while the volatile
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liquid used exterior to the tubes of both vapo- |

rizing chambers or shells 15 and 18 may be
carbon disulfid, chloroform, or other similar
Liquid. -

In order that the tubes 12 and 14 may be
connected with the chambers 5 and 6 alter-
nately and automatically, valves 22 and 23 for
the tubes 12 and 14 are disposed within cham-
ber 5 and valves 24 and 25 are disposed Wlbh-
in the chamher 6.

Valves 22 and 23 are pivoted at the ends of

a slide 26, having studs 27 and 28 on one face
'and between which studs lies one end of a
rocker 29, pivoted upon a post 30, and from
the plvoml point of this rocker thel e extends
an arm 31, the outer end of which 1s passed
through a frame 39 at the lower end of a rod
32', attached to the upper end of thechamber
5. A helical spring 33 is attached at one end
to the rocker, above the pivot thereof, and at
the opposite end to the foot of the post 30,
vertically under the pivot of the rocker, so
that if the rocker be swung upon its pivot as
soon as 1t has passed its center of gravity the
spring will move it quickly to its limit of
movement. Thus with the parts in the posi-
tions shown if the chamber 5 be expanded the
frame 32 will rise and engaging the arm 31
will move the rocker past its center of grav-
1ty, when the spring will throw the rocker
violently and will cause it to strike the stud
28 and move the slide 26 to carry the valve 22
from over pipe 12 and carry the valve 25 to
cover the pipe 14. A like mechanism is shown
1In connection with chamber 6, and the same
reference - numerals and description apply
thereto. When the chamber 5 is expanding,
the chamber 6 is contracting, and the frame
32 of the latter chamber moves the rocker
past its center of gravity, so that its spring
will throw it and cause it to operate theslide
“to move valve 23 from over pipe 14 and move
the valve 22 to cover the pipe 12.

The operation of this apparatus is -as fol-
lows: Supposing that the parts are in the po-

sitions shown, if there be a rise in tempera-

L

ture vapor will be given off from the liquid
in shell 15 and will “also be oiven off, but at
a slower rate, from the llquld in the shell 18,
owing to the presence of the lfwmncr-]achet
and to the fact that the filling 21 absorbs a

portion of the heat contr ibuted to the hqmd
in shell 18. The pressure of vapor in cham-
bex 5 will therefore rise above the pressure
in chamber 6, and in consequence chamber 5
will expand and will compress the vapor in
chamber 6 and the walking-beam'will be rocked
in one direction. This movement will con-
tinue until the valve mechanism is shifted in
the manner above described, when chamber 6
will be brought into communication with shell
- 15 and chamber 5 will be brought into com-
munication with shell 18. The vapor in shell
18 being then at a lower temperature than
that in shell 15, the vapor in chamber 5 will

and falls the drums will be oscillated.
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be condensed and said.chamber will contract,
while vapor from shell 15 will pass to cham-
ber 6 to expand it. When the chamber 6 has
expanded to its maximum and the chamber 5
has contracted to its minimum, the valves will
be again reversed and the chambers will be
rever Sely actuated. It there.bea dropintem-
perature of the atmosphere when the expan-

‘sion-chamber connected with shell 15 1s ex-

panded, the vapor in shell 15 will be con-
densed, so that the pressure in said connected
expansion chamber will be less than in the
other expansion-chamber, and the shell 18
will then be the one to supplv pressure, while

the shell 15 will act as a condenser.

In order that there may be operation on
both rise and fall of temperature of the .at-
mosphere, additional pipes 29 and 30 are pro-
vided, leading from the shells 15 and 18 of
the vaporizing-chambers, and with them may
be connected a pair of expansion-chambers
the same in every. respect as those above dé-
scribed, but having their valves reversely dis-
posed. 1t will be understood that the filling
21 acts as a storage medium for heat and also
to'assistin the action of the chamber as a con-
denser by absorbing heat.

In Fig. 2 of the drawings there is shown an
apparatus comprising an expaunsible chamber
40 similar- to those above described and in
which is placed a quantity of a highly-volatile
liquid after the air has been exhausted from
sald chamber. The expansible chamber is
mounted upon a base 41, and connected with
the upper end thereof is a cross-head 42, with
which are connected the ends of cords or ca-
bles43 and 44, the cables being taken upwardly
from the cross-head and around drums45 and
46 with several convolutions, then down and
around pulleys47 and 48, and then upwardly to
the cross-heads, so that as the cross-head risles
The
drums 45 and 46 are fixed upon a shaft 49, and
mounted loosely thereonare two bevel-gears 50
and 51, meshing with a bevel-gear 52, carried
by a shaft intersecting shaft 49. The bevel-

gears 50 and 51 have annular ratchets 52 and

53 on their faces disposed reversely, and, these
ratchets have pawls 54 and 55, disposed also
reversely and in codperative relation to the
ratchets, so that as the shaft 49 moves in one
direction one gear thereon will be positively
rotated and when the shaft moves in the op-
posite direction the other gear will be rotated,
the pawls being pivoted at the ends of arms
56 and 57, fixed to shaft 49. With this con-
struction a rise in temperature will cause the
liquid within the expansion-chamber to vola-
tilize and expand the chamber, while a drop
in atmospheric temperature will cause the va-
por of volatilization to condense, when the
chamber will collapse. Furthermore, if the
atmospheric density varies without change of
atmospheric temperature the relation between
interior and exterior pressure will vary, and




795,761 © g

the expansion-chamber will be’ correspond-
ingly moved.

It will be observed that in the form of ap-
paratus shown in Fig. 1 all of the valves, to-
‘gether with the parts that operate them, are
Wlthm the liquid-tight chambers 5 and 6 SO
that nothing can be lost by leakage, a clnrge
of liquid once furnished to the two vaporizing-
chambers being capable of use for an indefi-
nite period. Thisis also true of the structure
shown i1n Kig. 2. Thus 1t will be seen that this
mechanism is responsive either to changes in

atmospheric temperature or to changes in at-

mospheric density, or to both simultaneously,
and it has been found that with the use of a
volatile liquid as described the apparatus 1s
more delicately responsive and the results are
oreater in the aggregate than when metals or
gasesare used in the place of the volatile liquid.

It will of course be understood that in prac-
tice modifications in structure of apparatus
may be made without departing from the

spirit of the invention, which is the use of a
volatile liquid and its vapor as distinguished

from the use of metals, gases, or vapors.

What is claimed 1s—

1. Ina motor, thecombination of a plurality
of vessels having collapsible walls, a heat-1insu-
lating casing inclosing each of said vessels, a
plurality of chambers adapted to contain a
vaporizable liquid, condunits connecting each
of said chambers with each of said vessels, one
of said chambers being provided with a heat-
insulating covering, heat-exchange tubes in
each chamber whereby vaporization may be
retarded in one chamber and facilitated in an-
other, valves in each vessel for opening and
closing said conduits, and automatic means
for operating said valves, whereby sald vessels
and chambers alternately communicate with
each other on the expansion and collapsing of
sald vessels. |

9. Inamotor, the combination of a plurality
of vessels ha,vmcr collapsible walls, a heat-insu-
lating casing mclosmw each of said vessels, a
p]ura,lltv of chambers adapted to contaln a
vaporizable liquid, conduits connecting each
of sald chambers with each of said Vessels,
one of sald chambers being provided with a
heat-insulating covering, closed heat-exchange
tubes located in said insulated chamber and
containing a substance having a high specific
heat, open-ended tubes extending through the
uninsulated chamber, valvesin each vessel for

opening and closing said conduits, and auto--
matic means for operating said valves where-

by said vessels and chambersalternately com-
municate with each other on expansion and
collapsing of said vessels.

3. In a motor, the combination of a vessel
having collapsible walls,two vaporizing-cham-
bers the walls of said chambers differing in
heat conductivity, conduits connecting the ves-
sel and ehambers, slide-valves in the vessel
for opening and closing said conduits, means
attached to a movable wall of the vessel for
actuating the slide-valves, and a resilient mem-
ber for acceleratmcr the movement of said

valves.

4. In a motor, the combination of a vessel
having collap31ble side walls, and rigid end
walls, “conduits located in one of the end Walls
a slide-valve carried hy said wall for opening
and closing sald conduits, a rocking arm en-
oaging said slide-valve, and means connected
with a movable wall of the vessel and with
said arm for tilting the arm, whereby the valve
is moved each time the vessel is extended or

collapsed.

5. In a motor, the combination of a vessel
having collapsible side walls, and rigid end
walls, “conduits located in one of the end walls,
) bllde-V&IVB carried by one of said walls for
opening and closing said conduits, a. rocking
arm engaging said slide-valve, means connect-
ing said arm and movable wall of the vessel

for tilting the arm, and a spring for throw-
ing said arm after it has passed its dead-cen-

ter, whereby the slide-valve is given a rapid
movement each time the vessel is extended or
collapsed.

6. A motor operable by fluctuations in at-
mospheric temperature, including expansible
chambers having separate non - conducting
jackets, an air-exhausted expansion-chamber
having a heat-retarding jacket, a second non-
jacketed expansion-chamberresponsivetodeli-
cate fluctuations in temperature, connections
between the expansion-chambers and the ex-

-pansible chambers, and valve mechanisms

within and operable by movement of the ex-
pansible chambers, for alternately establish-

ing and cutting off communication between

the expanmble chambers and the expansmn—
chambers.

In testimony that I claim the foregolng as
my own I have hereto afixed my signature 1n
the presence of two witnesses.

WESTON MILLER FULTON.

Witnesses:

T. K. PLYLEY,

J. J. (TALBRAITH.
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