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SPECIFICATION forming part of Letters Patent No. 685,269, dated October 29, 1901,

Application filed Ja‘nuary 3,1000; Renewed February 19,1901 Serial No, 48,003,

To all whom it may concern: ‘

Be it known that I, WESTON M. FULTON a
residentof Knoxvﬂle Tennessee,haveinvent-
ed a new and useful Improvement in Motors,
which invention is fully set forth in the fol-
lowing specification.

My invention relates to motors, and more
especially to a motor designed to utilize the
periodic and non- permdrc changes of atmos-
pheric pressure and temperature as a motive
power.

‘With this object in view the invention con-

sists in means whereby. changes in atmos-

pheric pressure alone or chancres in atmos-
pheric pressure combined w1th changes in
atmospheric temperature may be caused to
impart movements to a body, which move-
ments are utilized for the purpose of doing
work of a given character—as,for example, in
driving hght machinery, such as clocks and
thelike; but while my device is designed more
espe01ally for use in connection with light
forms of machinery, such as clocks, it is nev-

ertheless only limited in power by the magni-
The inventive-

tude of certain of its parts.
idea may be embodied in a great variety of
mechanical forms, and for the purpose of
illustration I have shown some of these forms
in the accompanying drawings: but it is to be

understood that such drawmgs are designed

for purposes of illustration only and not as

. defining the limits of the invention.
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In the drawings, Figure 1 is a perspective
view of the apparatus designed to respond
to changes in atmospheric pressure or tem-
perature. Fig. 21isa central vertical section
thereof. ~ Fig. 3 is a view of another form of
apparatus designed for a like purpose. Fig.
4 is a central vertical section of the-form
shown in Fig. 3; and Fig. 5 is a perspective
viewof mechanlcal devwe showing the means
whereby such apparatus is made to respond
more readily to changes in atmospheric pres-
sure and temperature, so that these changes
may be allowed toimpart aslarge movements
to a body as may be desired. Fig. 6 is a sec-
tional view of a modified form of the appa-

ratusshown in Fig. 1. Fig. 7 is a perspective
view of an apparatus, showm‘r the operation
of my invention in connection Wrth the wind-
ing-shaft of a clock or other similar motor;

‘material, such as iron or glass.

(No mode‘l.j

| and Fig. 8isa modified detail of theapparatus

of Fig. 7

Referrlnfr to Figs. 1 and 2, A and B are
right cyhnders placed one within the other,
as shown each closed at the bottom and pref-
erably havmor a common base b, as shown.
Cisalso a rwht cylinder of a dlameter less
than thatof A, but exceeding that of B, closed
at its upper end and p]aeed in the annular
space formed between the eylinders A and B,
which space is filled with any suitable hqurd
for forming a gas-tight closure or joint, mer-
cury bemcr preferred for this purpose. The
vessels A,B,and Cmaybemadeofanysuitable
It will be ap-
parent that the interior volume of the vessels
B and C may be decreased by immersing the

. vessel C within the vessel A or 1ncreased by

withdrawing the vessel C to a greater or less

- degree out of the vessel A.

Since by the laws of physics work is equal
to force multiplied by the distance through

“which it acts, it is evident that if it is pro-

posed to utilize any particular force in the
performance of work the greater the distance
through which that force is made to act the
greater will be the amount of work done.

Hence in order that the apparatus shown in
Figs.1 and 2 may be most effectual it is neces-
sary that the forces due to luctuations of at-
Ww or of atmospheric pres-
sure combined with fluctuatious of tempera-
ture be made to aet through the greatest dis-
tance practicable. For example,let it besup-
posed that theinterior of vessels B Cis filled
with dry air whose tension.is just equal to
the external pressure of the atmosphere. So
long asthere isneither change of internal tem-
peratme nor external pressureé.equilibrinm
will be maintained and the volume of the ves-
sel will not be changed; but if the internal
temperature remains constant while the ex-
ternal pressure of the atmosphere increases,

then the air In the vessel will be eompressed

and the volume of vessels B and C will be.

decreased. The same résult would follow if

the pressure remained constant while the in-

ternal temperature decreased or if both pres-
sure and temperature acted conjointly; but

the greatest observed fluctuations in atmos--

pherie pressure at the earth’s surface repre-
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sent only a small fraction of the total atmos-
pheric pressure, and the fluctuations in tem-
peratureare within comparatively narrowlim-
its. Hence since the volume of a gas varies
with the pressure imposed upon it it is evi-
dent in the above supposed case that the fluc-
tuations of pressure and temperature which
actually occur in the earth’s atmosphere
would produce only slight changes in the vol-
ume of a vessel filled with dry air whose ten-
sion is equal to normal atmospheric pressure
and that therefore these forces would act
through very short distances. Itisdesirable,
therefore, to produce conditions which will
cause greater changes in the volume of the
vessel as the result of the slight changes in
external pressure or internal tension, and
the maximum efficiency of the machine may
be reached when the gas in the interior of
the vessels is made to so vary in volume that
when the atmospheric pressure isat its maxi-
mum limit and the temperature at its mini-
mum limit the vessel is compressed to its
minimum volume, and, econversely, when the
atmospheric pressureis at its minimum limit
and the temperature at its maximum the ves-
sel will expand to its maximum limit. These
ideal conditions will be most nearly attained
by the employment of ‘‘saturated vapors,”
either alone or combined with a gas, in the
gas-chamber of vessels B and C, and prefer-
ably those vapors are employed whose *° crit-
ical temperatures” are above the maximum
temperature of the locality where the motor
is to be used and whose critical pressures are
not greatly above normal atmospheric pres-
sure. Preferably one or more of these vapors
is combined with a gas which will not belique-
fied under the most extreme atmospheric con-
ditions. Some of the vapors which I have
found suitable for this purpose are alcohol,
ether, carbon disulfid, and chloroform, while
some of the gases Ihave employed in connec-
tion with these vapors are ammonia, cyano-
gen, carbon dioxid marsh -gas, oxygen, and
hydrogen. DBy combining one or more of the
above-named saturated vapors with one of

the gases slight fluctuations in atmospheric |

pressure and temperature will produce large
fluctuations in the volume of the vessel. For
example, suppose the gas-chamber of the ves-
sel, Figs. 1 and 2, to be filled with vapor of
aleohol in the presence of its liquid at a tem-
perature of 653° centigrade. Its tension will
then be nearly equal to that of normal at-
mospheric pressure. Adda sufficient amount
of air to make the combined tension of air
and aleohol-vapor just equal to the external
atmospheric pressure. Now since the alco-
hol-vapor is in the presence of its liquid it
is a saturated vapor, and hence if the tem-
perature remains unchanged, but the exter-
nal pressure increases, the aleohol-vapor will
proceed to condense without increase of ten-
sion. This will leave the air which is com-
bined with the vapor_the task of sustaining
the entire force of the increase of pressure,
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and since only a small amount of air was
added its action will be just as though it was
in the vessel alone and in a highly-rarefied
state—viz., it will be very sensitive to changes
in pressure—and slight variations in the ex-
ternal pressure of the atmosphere will pro-
duce decided changes in the volume of the
air in the vessel and a corresponding increase
in the distance through which any member
attached to the vessel C would move. A
similar result would evidently follow if the
the pressure remains constant while the tem-
perature changes or if both pressure and tem-
perature act conjointly, The proportions in
which the gases and vapors are to be mixed
will depend upon local peculiarities of eli-
mate and upon the character of the work
which the motor is to perform. Vapors will
often be used alone without gases.

I have shown in Fig. 5 a mechanical device
by means of which slight changes in atmos-
pheric pressure and temperature may bemade
to produce decided changes in the volume of
the vessels, Figs. 1 and 3, without the use of
vapor, as just deseribed. This method is de-
sirable in some cases. A rack o is secured
to the movable cylinder C, the cylinder A be-
ing held against movement, and D is ashaft
supported in any suitable bearings and hav-
ing secured thereto the fusees D’ and D%, with
their extensions d' and d? respectively; which
extensionsareof regular diameter, W W'are
weights attached, by means of the cordsw «//,
to the fusees, as shown, said cords being
wound in reversed directions on the fusees
and their extensions d' d% The operation of
this device is as follows: Whenever the
changes of temperature or atmospherie pres-
sure cause the vessel C to descend, the rack
a engages the pinion D2 on the shaft D and
revolves said shaft in a direction to wind up

| the cord w, bearing the weight W, and to

unwind the cord w', bearing the weight W'.

' On the other hand, any changes in atmos-
pherie pressure which caused the vessel C to
| ascend would wind up the weight W', while

unwinding weight W.

Fig. 7 shows a means whereby the move-
ments of the eylinder C may be utilized to per-
form work. C?is a standard attached to the
top of the eylinder C and supporting upon its
upper end a frame C%, having the racks ¢’ ¢?
formed on the inner faces of its opposite sides,
but lying in different vertical planes. D?is
a shaft which may be supported in any suit-
able bearings and having two pinions M
(shown in full lines) and N (shown in dotted
lines) loose thereon. Secured on the face of
each pinion is a ratchet-wheel G, and rigidly
attached to the shaft D* is a pawl H in oper-
ative engagement with the ratchet-wheel G.
The pinion M engages the rack ¢/, and the
pinion N engages the rack ¢ P is a pulley
mounted to turn with the shaft D*and has
wound around it a number of times an end-
less cord R, which is in turn wound around
a second pulley Q on the shaft S, which may
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be supported in any suitable bearings.. W¢!
W? represent weights supported by the cord
R between the pulleys P and Q, small pulleys
p being attached to the weights W* W? to per-
mit the cord to move freely therethrough.
W+* is a large weight, while W° is a small
weight whose office is simply to maintain a
sufficient tension on the eord R to prevent
slipping on the pulleys P and Q.

The operation of the construction shown in
Fig. 7 is as follows: The rack-frame C? re-
sponds to the movements up or down of the
cylinder C-due to the changes of atmospheric
pressure or temperature, and in its downward
movement the rack ¢’ engages the pinion M
and revolves the same, carrying with it the
ratchet-wheel G, which, by reason of its en-
gagement with the pawl H, imparts revolution
to the shaft D% On the upward movement,
however, while the rack ¢’ revolves the pinion
M revolution is not imparted to the shaft, be-
cause the teeth of the ratchet-wheel G shp
under the pawl without engaging therewith;
but on said upward movement the rack c*
engages with the pinion N, which, by reason
of aratchet-and-pawl connection (not shown)
gimilar to that of the rafchet-wheel G and
pawl H on the pinion M, imparts motion to
the shaft D* in the same direction as was
given said shaft by the pirion M on the down-
ward movement of the racks. It will-thus
be seen that any increase or decrease of the
volume of the vessels A C will result in the
revolution of the shaft D* in one direction
only and that such revolution of the shaft
D* will wind the cord R upon the pulley P
without interfering with the action of the
weight W4on the pulley Q, through which it
acts to continuously drive the shaft 9, which
may serve as the power-shaft f01 duvmry ma-
chinery.

In Fig. 8 T have shown a modification of
the means whereby the revolutions of the
shaft D* may be utilized to store energy and
transmit that energy to do work. In said
Fig. 8, P’ is a bevel-gear loosely mounted on
the shaft D* and having on one side thereof
a drum P3 on which is wound a cord ¢, sup-
porting a weight W3 Dfisa crank-arm rigid
with the shaft D*and having loosely mounted
on the end thereof a bevel-pinion T, meshing
with the bevel-gear P’ on the shaft D% and
with the bevel-gear P?, rigid on the shaft DS,
which latter shaft forms the driving-shaft of
the mechanism to be operated—as, for ex-
ample, the driving-shaft connected to the op-
erating mechanism of a clock. The revolu-
tion of the shaft D% caused by the move-
ments of the rack C3, operates to wind up the
cord £, bearing the weight W3, and it will be
apparent that the weight W2 will furnish the
power for the continuous driving of the shaft
D% TFurthermore, the continuous movement
of the shaft D® will not be interrupted by the
action of the rack (3, which serves to wind
up the weight W8, as the bevel-gears P’ and

S

P*? will then be revolved together and in the
same direction by the action of the pinion T,
connecting them.

In Figs. 3 and 4 I have shown a modifica-
tion of the vessel,whose variations in volume
serve to impart movement to the motor-
shaft. In these figures, E is a vessel of bel-
lows-like shape composed of suitable elastic
material—as, for example, thin sheet-steel—
and having top and bottom plates E' K2 of
sufficient thickness or rigidity to support the
vessel and the portions of the mechanisms
that may be connected thereto for conveying
its motions to a shaft—as, for example, the
rod C?,
operation of this modiﬁcation is identical
with that of the vessel shown in Figs. 1 and
2, with the single exception that the elasticity
of the material of which the vessel is com-
posed serves to assist in the motions imparted
in one direetion.

In Fig. 6 T have shown still a different modi-
fication of the construction shown in Figs. 1
and 2, which consists in placing the vessel
composed of cylinders A, B, and C within a
second vessel of like construction composed

(Shown in Fig.7.) The principle of
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of cylinders A’, B’ and (', the only difference -

between the two vessels being that of size.

TFor the purpose of supporting the vessel A,

B, and C within the vessel A’, B', and ¢’ a
suitable brace or braces F are employed. "All
the gasis exhausted from the smaller vessel;
80 as to produce a vacuum therein, and the
gas in the larger vessel may then be consider-
ably rarefied. This will enable slight fluctua-
tions in pressure and temperature to produce
more decided changes in volume,

‘While T have herein shown and described
certain forms and constructions of vessels
whereby the variations in atmospherie pres-
sure and temperature may be utilized and
while I have shown certain means of impart-
ing motion from said vessels to suitable shaft-
ing designed to perform certain work, it will
be understood that my invention is notlimited
either to any specific form of vessel or to any
specific means of eonveying motion therefrom
to the operating-shaft of the machinery to
be driven, as numerous forms of vessels and
of connecting mechanism may readily be de-
vised forcarrying outtheinventiveidea which
finds expression in the mechanism shown in
the drawings.

Having thus deseribed my invention, I
claim—

1. The combination of a collapsible vessel
containing a saturated vapor combined with
asuitable g gas, the volume of said vessel vary-
ing with variations in atmospheric pressure,
and means operatively connected to said ves-
sel whereby the movements of the vessel due
to its variations in volume may be utilized to
perform work.

2. The combination of a collapsible vessel
containing saturated vapors combined with a
suitable gas, a shaft, and means operatively
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connecting said vessel and shaft whereby
either the increase or decrease in volume of
the vessel will impart rotary movement to the
shaft in one direction only.

3. The combination of a collapsible vessel
containing a saturated vapor and a gas, a
shaft having a pinion mounted thereon, and
a rack connected to said vessel and in opera-
tive engagement with the pinion on the shaft,
whereby the variations in volame of the ves-
sel will impart movement to the pinion and
shaft.

4. The combination of a collapsible vessel
containing a saturated vapor and a gas, a
shaft having two pinions thereon capable of
loosely turning on the shaft, and two racks,
one engaging each pinion and means connect-
ing the racks to the said collapsible vessel
whereby the changes'in volume of the vessel

685,269

will impart rotary movement to the shaft in
one direction only.

5. The combination of a collapsible vessel
having a saturated vapor and a suitable gas
therein, a shaft, means whereby the varia-
tions in volume of the vessel impart move-
ment to the shaft in one direetion only, a
drum or pulley on said shaft and having 4
weighted cord wound thereon, a power-shaft
and means operatively connecting the said
drum or pulley with said power-shaft.

In testimony whereof I have signed this
specification in the presence of two subserib-
ing witnesses.

WESTON M. FULTON.

Witnesses:
JorN M. KIrBY,
SAMUEL B. O’DELL.
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