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(57) CLAIM 1. A method for transferring heat energy by

means of a cyclic thermodvnamic nrocess which method comprises
providing a medium comprising a substance (A), which passes
rhrough liquid and vapour states during the process, and a sub-
stance (B) different from substance (A), separating (A) from (B)
at a4 first location point by inducing a change of state in sub-
stance (A), reversing the charge of state of (A) at a second
location point, maintai.ing a pressure differential between said
twe poinis by sucjecting the medium to a force greater than tnat
of gravityv, combining (A) with (B), and allowing (A) to return to
said firs: point from the location point of combination by diffus-
ion zhrough substance (F), whereby neat is transferred from the
one of said points at which (A) wvapourises to the other of said

points at which (A) condenses.
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This invention relates to a method whereby a cyclic
therrodynamic process may be induced.

By a method according to the invention a steam engine, 2
refrigeration plant and a heat pump (to name threc relevant
devices) of improved efficiency may be corstructed. The
invertion is based upon the combination of two processes, one
giving out, and the other abscrbing wcrk.

In 185C the German physicigst Clausius formulated a
proposition which has become known as the second law of thermo-
dynamics. We shall call this Clausius' theory, or the theory.
According to this theory (as is well known) heat cannot of
itself pass from a lower to a higher temperature, nor can it
transform itself into useful work. The theory implies a
negation by exclusion, namely that perpetual motion O©f the
gsecond order is not possible.

It 1s now known and accepted that entropy-reducing processes,
l1.e perpetual motion processes, exist not only in imaginary
experimen*s but also in reality. Accerding to Clausius' theory,
however, such a prccess must, by nature, always be combined with
Oor join an entropy-increasing, destructive process which (again
according to *the theory) must dominate and so undo that which
the former process would achieve.

The destructive process has (according to the afore-
mentioned theory) always shown itself to bpe dominant, for
otherwise the two processes in combinzticn could constitute
second-order gerpetual motien - which is unknecwn.

The fellowing descriptica will show how two such processes
may be ~ombined in accordance with the invention and that it
will appear likely, at least theoretically, that the destructive

entropy-increasing prccess is also dominant in this case, and

BAD oRGINA-
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for that reason second-order perpetual motion will not occur.

It has been estaklished with certaincy, however, that the

present invention makes possible the construction of a steam
engine, refrigeration plant or heat pump of significantly

greater efficiency than any such machine at present known,

since the entropy-reducing process assists the entropy-increasing
process.

The destructive entropy-increasing process is carried out
by known mechanical means such as pistons, cylinders et al. To
describe and illustrate these devices more than absolutely
necessary would tend only to obscure the most interesting part
of the invention, namely tha-. which is related to the second
law of thermodynamics. The tollowing description will,
therefore, be confined mostly to the latter. The well known
devices already mentioned will merely be indicated schematically.
They are not shown at all in fig. 1%, which represents a
practical adaptaticn, since it is assumed there tnat the second
law of thermcdynamics is dominant - an assumption which may be
allowed to stand until the theoretical description accompanied
by the extremely important figs 7 and 8 can be shown to be
faulty. The theoretical description relating to the first five
figures is alsc an important prcof that the proposition upon
which the invention is based, is correct. Nevertheless, the
description relating to figs 7 and 8 may, if so desired, be
studied without : ‘ence to figs 1 =~ 5.

In the physics of entropy-reducing second law of thermo-
dynamics processes giving out work, one important detail may
be noted, rarely that diffusicn between fwo o1 more substances
always occurs. In a process such as that represented by the

first five figures the path of diffusion is extremely short, or

L M-
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ir the order of a fraction of a millimeter. 1In a process such
as that represented by any of the other figures it is many
times Jonger, and in that of fig. 6 for example, is conveniently
about 1 cm. -‘

The invention relates to a method for transferring energy
by means of a cyclic thermodynamic process which is induced N4
means of a medium comprising at least two substances or two
groups of substances A and B, characterized in that A is caused
to diffuse out 2f B at a iocation point u' and to diffuse into
B at a location point u"; the sum.of the individual pressures
of A and B i.e. the total pressure, is so regulated that a
difference arises between the total pressures at points u' and
u", the sign and magnitude of t' ¢ difference being so chosen
that the said cyclic prccess, in theory at least, tends to
indicate a quality of a perpetual mction of the second order.

In accordance wi:i the invention there is provided a
method for trans:ierring heat energy by means of a cyclic
thermodynamic process which methcd comprises providing a medium
comprising a substance (A}, which passes through liquid and
vapour states during the process, and a substance (B) different
from substance (A), separating (2) from (B) at a first location
point by irducing a chinge f state in substance (A), reversing
the ckange of state of (A) at a second location point, maintaining
a pressure differential between said two pcints by subjectinc
the medium to a force greater than that of gravity, combining
(A) with (B), and allowing (A} tc¢ return to said first point
from tre locaticn peint of combination by diffusion through
substance (B), whereby heat is transferred from the one of said
points at which (A) vapourises to the other of said points at

whicn (A) condenses.
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The invention will ncw be described with reference to
figa. 1 - 16. For reasons already stated the first 14 figu;es
are schematic, while figs 15 and 16 stow in principle how a
practical realization of the invention :vay be constructed.

Figs. 1 and 3 contrihute :o a theorctical explanation of
the invention.

Figs. 4 and 5 are graphs relating to said figs. 1 and 3.

Fig. 2 shows schematically how a machine might be
constructed, which functions according to the principles
described in connection with the :igures 1, 3, 4 and 5.

Figs. 6, 10, 11, 12 and 13 substance A may be propane
(for example) while substance B is a gas, or mixture of gases,
which should conveniently be heavy. In fig. 9 substance A may
be assumed to be ammonia or some other gas which is readily
absorbed by substance B, which is here assumed to be a solid
body.

Figs. 7 and 8, which are of grezt theoretical importance,
A is assumed to be ammonia whilst B is a salt dissolved in the
ammonia.

Fig. 14 shows schematicalily how heat may be con?ucted to

and from a machine functioning according to the invention.
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rig. 15 shows a practical realization of a machine
according to the invention in shich heat is conducted to
and from the machine in a manner differeat from that

shown in fig. 14.

Fig. 16 shows a detzil of a portion of the device

(7]

of figure 1
Assume that I. have a sealgd yassel op cyiinder 1
in fig. 1. A small quantity of licuid 2 such as
ammoniz lies at the bottom of this vessel. THe space
above this liquid in the vessel 1 contains only gaseous
ammonia. Ammonia moliecules in the gaseous state are
designated a-molecules. Of course molecules constantly
change places between the gaseous and liquid states,
but in the present consideration this is not a
significant phenomenon and it may ve disregarded.
Imagine now that a thin gold foil (for example)
is made to cover the free surface of the liquid. One
ther pumps into the system an inert gas, for example
nitrogen. Only a relatively low nitrogen pressure
is required, say 20 atmospheres, but partly in order
that the effect I wili describe shall be ciearly
discernible and partly for reasons which will arise
in conrection with fig. 2, I shall assume a final

nressure of the order of several hundred or circa

1009 atmospheres. The temperature of the system remains
unaltered, L.e. room temperature. Now imagine that
I remove the foil. At once I observe a fall in pressure

within the system as a result of the evaporation of
fiuid ammonia into the nitrogen. At this ,ressure then,
thz nitrogen behaves as a solvent for gasecus ammonia.
The volume of fiuid ammonia descreases by a certain

amount which we shail call & v, and the gas-occupied

oho
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volume increases by the same amount. The nitrogen
therefore expands and its pressure falls. Since

the nitrogen pressure is dominant, the pres#ure in fﬁé'
wholie system falls in spite of a rise in the partiali
pPressure of the gaseous ammonia. Those ammonia \
molecules, which have now found their way into ths

gaseous state, are designated 8 - molecules. Ths
solubility of nitrogen in fluid ammonia can be

assumed to be nil, or alternatively we may assume tAat

the remaining quantity of fluid ammonia is Infinitessimal.’

It is fully in accord with Le Chatelier!'s principle
that evaporation of fhe fluid ammonia in the nitrogen
should be accompanied by a fall in pressure. This fall
in pressure takes place so that.thes total rise in
pressure as the nitrogen is pumped into the system shall
remain as little as possible.

If, when the foil has been removed from the surface
of the fluid, the total pressure in the system 1is
maintained at a constant value by means of (for example)
a piston, the volume will decrease and the specific
weight of the system will rise correspondingly. If in
some way the B - molecules are forced back into the
fluid state, the vclume will increase and the specific
weight fall.

Cne should now apply the above to the physical
sequence of a machine whose - sastruction is shown
schematically in fig. 2. Fach continuous line in this
fijure represents a cnannel. I-T is an axis about which
the machine rotates at high speed. Thus the contents
of the machine lie in an extremely intense force-field.
It shall be assumed that this is of the order of 100,000
g at the farthest distance from the axis. No energy is

-7 - WA
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required to keep che machine rotating, if one discounts
a small loss througui friction. One may assume that
channels 6 and 7 are approximately the same distance
radially from the said axis of rotation, and channels 8
and 10 also.

The machine concain:; the said substances A and B.
Assume that A is ammonia and B an inert gas of suitable
mean molecular weight. A mixture of nitrogen and sulphur
hexafluorid will be satisfactcry. Also assime (for
reasons to be shown shortly) that the contents of the
machine flow in the directions indicated by the arrows
in fig. 2. The preséure near the axis of rotation is
assumed to be about 200 atm., and at the periphery
about 1000 atm. One assumes that the inert gas B plus
some ammonia A passes through channel 4 towards the
centre of rotation and that fluid ammonia flows through
channzl 5 ip the same direction. The gas miXture
continues along channel 6 which 1is parallel to tae
axis of rotation. From here it passes into channel 7
vwinere it meets the fluid ammcnia, which has entered
channel 7 from channel 5. Here the ammonia evaporates
in the inert g¢as, wherewith ambient heat is absorbed
and cooling occurs. The contact surface here between
liquid nd gas 1is the point u' mentioned previously.

The irert gas and gaseous ammonia now pass outwards

from the centre of rotation through channel 3, accompan-
ied by a riss if pressure and temperature. The change

of state is adiabatic if channels 3 and 4 are thermally
insulated from each other. It will be assumed for the
time being that they are also insulated. The gos mixture
passes from channel 3 into channel 8. Moving towards

a point 9, the temperature of the gas mixture fallis in

- 8 -



consequence of close thermal contact hetweeh chanrel 3

and channel 10. From point 9 to point 11 the temperature
falls in consequence of heat loss to the surroundings

which are at a lower temperature. At point 9 the

ammonia begins to condense. The heat released by
condensation is emitted between said points 9 and 11.

This contact surface between liquid and gas is the point u®,
also previously mentioned. At point 11 the fluid

ammonia separatas off. Since it is lighter than the

7971 35

10 inert gas, it flows towards the axis of rotation I-T
through channel 5. Thg temperature at point 11 may
be assumed to be equal to or slightly higher than tRat
of the surroundings, while at point 9 it is a good
H deal higher. The inert gas, now impoverished of
ammonia, continues through channel 10 where it is

M reheated, channels 3 and 10 functioning together as

.o a heat-exchanger. The gas having been reheated, 1t

s passes into channel 4 and so moves in towards the axis

of rotation I-I, cooling adiabatically as it does so.

ony ¢
(=4

It passes thence through channel 6 (as already

e
(X X ]

decscribed) and comes together witn the ammonia once

ecee 9000
L]
L]
.

again in channel 7.

Chanael 5 can be placed in thermal contact with

L
s0ce

[ ]

[ X R X

. channels 8 and 3 a»1 also with channel 7, this arrange-

ment winning certain advantages. This 1s not relevant

te the present consideration, however, and is merely
mentioned in passing.
It shall now show how circulation in the machine,
as dJdescribed, can occur spontaneously. A number of
30 iines II-IT are drawn in fig. 2, all parall’al to the axis
of rotation I-I and cutting channels 3, 4 and S. At

the point where the first line I[I-II cuts channel 3

-9 - QN“FL
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(tEe first line II-II being nearest the axis of
rotation I-I) we observe a very small, though not
infinitesimal mass q of tﬁe'gas«mixtureq I'ts volume '
is vy and thus its specific weight is q/vl. When thHis
mass of gas-mixture passes through channel 8, fluid
ammonia separates off and flows in through channel 5
towards the axis of rotation. This mass of fluid
ammonia we shall cell q' and the remaining mass of
gas-mixture q'. Thus @ = q' + q'". At points where
any of the lines II-II cut channels 5 and 4 we find
masses q' and q" respectively. And at the points
where any of the lings II-II cut channel 3 one finds
masses q which, taken in order outwards from the

axis of rotation, occupy volumes Vis V2, V3 etc. out
to the periphery where we have marked the volume Vig®
At the corresponding points in channel 5§ tRe masses. q*
occupy volumes v‘l. v‘z, v‘3 2tc. out to v'1CL at the
periphery, and at the corresponding points in channel 4
the masses q' occupy volumes v" , v' , v"_ etc. out to

1 2 3
v"10 at the periphery.
It clearly follows from the description relating
to fig. 1 that

v+ v > v
10 10 10

v”10 in fact contains no B-molecules at all. These
have separated in liquid state at point 11 and thus
comprise the olume V'lo. The above expressicn holds
true even if some a-molecules azccompany the condensate,
that is to say if there is a shortage of a-molecules

in v“lo, since the pressure of the inert gas is of a
higher order of magnitude than the independent pressure
of the ammonia. On the otirer hand, conditions close

to the axis of rotation I-I are quite different. At
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the temperature which obtains here, the independent pressure of
the inert gas is of the same order as that of che saturated
armonia vapour. Thus in the proximity of the axis of roation 1-1
the shortage of a-molecules in the channel 4 brings about a
substantial decrease in volume, giving

v'l + v"1 <V

Thus a force capable of propelling the gasses through
channels 3, 8, 10, 4, 6 and 7 is generated in the peripheral parts
of the system. This force decreases towards the centre and as a
general rule changes sign somewhere between the periphery and the
centre. If this takes place, it is a function of the pressure and
molecular weight of the inert gas. Pressure at the periphery hOWfi
ever must not rise above a certain value or the ammonia will not
condense. The system is thus fairly complex. The following is
a simpler exposition.

Let us now suppose the machine in fig. 2 contains only a
convenient gquantity of ammonia. As before, the machine rotates at
high speed. We now pump into it an inert gas-mixture of suitable
mean molecular weight. What is meant here by "suitable" will
appear shortly. We pump in a certain guantity of gas until we
observe that the liguid ammonia nas climbed up channel 5 as far as
channel 7, when we stop pumping. Now the centrifugal force on the
columns of gas in charnels 3 and 4 are equal to or slightly
greater than the centrifugal force on the column of liquid in
channel 5. Since we have chosen a suitable value for the mean
molecular weight of the inert gas-mixture, we will further note
that the centrifugal force on the gas column in channel 3 is just
a trifle greater than that on channel 4., Yet it is enought to

cvercome flow resistance in the system. The

-11-
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-difference hetween the two forces is identical to the

propelling Zorce that overcomes frictional and flow
resistance. Thus the lower the chosen molecular

weight, the greater this force will be. But since tHs
centrifugal forces are enormous compared to the flow
resitance, the mean molecular weight must be fairly
accurately fixed. By means of the process just dgﬁcrtﬁdd,‘
“22. passes from a lower temperature near the aiis‘of
rotation, to a higher temperature at fhe peripRery.

[t nay also be of great interest to study what
occurs if the process is carried on isothermally, or to
be more precise, at the amoient temperature. In this
case a fine mist of fluid ammonia will form in cHannel 3
as the gases come under i.creasing pressure on their
way out tfowards the periphery. It may be assumed tHat
this mist is carried along in the gas stream beyond the
point where the specific weight of the inert gas equals
that of the fluid ammonia. Beyond that point of course
(that is to say rearer the periphery) the specific
weight of the gas-mixture is greater than that of the
fluid ammonia. So it may be further assumed that the
fluid ammonia, as before, separates off at point 11 and
flows through channei S towards the centre. The ammonia-
impoverished inert cas passe. through channel 4 towards
the centre for the same reasons as before. Thus the
events described previously also take place at ambient
temperature. [0 this instance the only benefit devrived
from such a1 machine is mechanical work. The machin2
can produce WorkK in two distinct ways, or in bc:h ways
at once. In one case the mean molecular weight of the
gas mixture 1is $0 chosen that the amoun®t of mechanical
work appeortioned to the gas Is just sufficient to
maintain civculation. The mean dea: ity of the gas is Righ

- 12 -
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5o that the centrifugal force on the gas columns in
channels 3 and 4 is significantly-greater than that on
the liquid column in channel 5. The liquid is thus
propelled in towards thé centre with great force and
therefore, can transmit work to a piston pump or
turbine. 1In the other case an inert gas is chrsen
with the lowest possible mean molecular weight. Its
density, however, must be great encugh to enable ths
liquid in channel S f. reach up to channel 7. TBHe
gas column in channel 4 will be significantly lighter
than that in channel 3, so that the gas will circulate
with great force and can transmit mechanical work to
a pump or turbine.

Suppose the temperature continues, as before, to
be the same throughout the machine. In channel 7 where
the pressure of the inert gas is low, ambient heat is
absorbed as the fluid ammonia evaporates. In channel 3
(channel 8 may be disregarded in this instance) gaseous
ammonia condenses in the presence of inert gas which is
at considerably greater pressure than in channel 7.
With condensation, heat is emitted to the surroundings.
Disregard the absorbtion and emission of heat taking
place in the inert gas alone, since ths process was assumed
to be isothermal, and at ambiant temperature. It is
expected that condensation heut emitted in the presence
of an inert gas becomes less, the greater the independent
pressure of the gas. More heat must then be abhsorhed
when the ammonia evaporates in channel 7, than is
emitted when it condenses in channel 3. This differance
is identical with thes work deons, cxpressed in uaits of
heat, by the piston :machinery or turblne.

It Is nox known that condensation heat dliDnishaes as

-~ 13 -
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the pressuro of tine Llner- zis increases. This seems
to he an e¢ncouraging sign for the value of the hypotﬁnsif;
AlTo relevant to tnis theme is another isothermal
process, which will be described.

Fig. 3 represents a cylinder 1 closed by a movable
piston 15. In the lower part of the cylinder is a
small o .cunt of liquid ammonia. The cylinder also
contains inert gas. So that the liquid ammoria will
remain at the bottom nf the cvlinder and not flow upwards
when the pressure increases, we assume that the inert
gas is light - say hellium. The total pressure in tfis
cylinder, when the ziston is in the position sfiown iIn
fig. 3, can be 200 atm. This state is represented by
point a in the PV-yrapn fig. 4. The gas volume contains
both helium molecuies and ammonia molecules, tHe latter
being differentiated as before into a-molecules and
3-molecules.

Now drive the piston into the cylinder, keepIng
the temperature constant. The ensuing crange of state

AT

is shown on the V-yraph fig. ! by the curve abc. At c

t
the mass of fluid ammonia at the botton of cylinder 1
is greater than a: a, ammonia having czndensed out under

the increased pressuce.

Imagine now that one can Cov:o tne free surface
of the liguid wich a gold foil. This done, allow the
piston 15 to movz Hut. AU <, o7 course, S-molecules
were also prosent inotae gas, 2nc sinte the foil now

srevants any ~viporation of tae ityuid, these Z-molecules

At d on the curve il the 3-mol=cuisl have been
transformed. fer2 then, one has {he Same number of

ammonia vapour it the sanme temperature.  In this state,

8hD oraA-



point d, imagine that one pricks a small hole in :hs
foll which will permit diffusion of just sufficient
molecules to ensure that tRe mass per unit volume of -
gascous ammonia remains constant, as the piston |

coatinues to move out. Thus during the change of

Eg state d - e in fig. 4 there is a full complement of
:: a-molecules present in the gaseous state But no B:molecules
&~ at all. As in the case of fig. 1, the total pressnré'
2 Guring the change of state 4 - e is highsr tHan during &
10 - a. For the same re .uu it is also higher during c ~ d
than during ¢ - b.
When the state has reached e in fig. 4 remove tha
foil. A quantity of 1lijuid then evaporates, that is -
o o0, to say gaseous ammonia dissolves in the ﬁelium; i.e;
. : : :
::.;: B-molecules find their way into it. The change of
s, state here will be e - a in fig. 4, i.e. a fall in
e ees A
?*:g pressure at constant total volume. The perpetaal
s e
5:. motion work released is then equal to the area a-B-c-d-e-a,
o
" This work implies that there is an absorbtion of heat
Y trom the surroundings. It is easy to understand how
§:§.‘ this occurs. When the volume diminishes, a - b - c,
e e
:-:" ammonia condens<3 all the while. When the volume
increases, ¢ - d - e, only some of the ammonia
“:§” evaporates. uring © - 4 of course, there 1is no
| eviporation at all and during d4d - e onlv so much that
ceerel the number of a-molecules per unit volime remains
constant. The pressare in the inert gas 1s thus
sreater during condensation than during evaporation
an-l, therefore, (as we know) the heat lost to the
20 surroundings in condensation must be less than the

heat gailned in evaporation.
In fig. S the abscissa v shows the volume of

1iquid 2 in the cyclic process described witil reference
R~
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to fig. 4 and as befors, the ordinate p is the total

&
e

pressure, i.e. the liquid pressure. In fig. 5 poiﬁts
a', bt, c’:“d‘, e' correspond to a, b, c, d, e in
fig. 4. o

N TG

It is worthy to note that a perpetual mafion
process such as that indicated by the graph in fig. 4
could theoretically be possible at the lowest pressure
one cares to choose for the inert gas. The lower
this pressure is, however, the more difficult It iw
to make the process function. On the otHer hdnd, the
pressure may not exceed a certain value or the ammonia
will not condense. Wé have, of course, only chosen
ammonia as an example.

The processes represented in figs. 3 and 4 can
also be explained in another, perhaps simpler way.
Begin tﬁe process at point e in fiz. 4 and have the
cylinder 1 and piston 15 (fig. 3). At the Bottom of
the cylinder 1 is a small quantity q_ of fluid ammonia
2. Thus the volume between liquid and piston contains
only o-molecules. Lay a thin gold foil over the
surface of the liquid. Then pump helium (for example]}
into the chamber, the total pressure rising to e.g.
200 atm. Escape of 3-molecules into *the gaseous state

is prevented by the gold foil. All this takes place

at constant - e.g. rocm - temperature. Now We remove
the gold foil. {§-molecules immediately disperse into
the gaseous state. The gquantity of liquid Uy 15 so

chosen that when equilivrium has been reached almost
all the liquid has evsporated, there remalning only a
vanistingly small thongh not infinitessimil quantity
at the bottom of the chamber. The position of the

A

piston has until now remained unchanged. As

- 16 -
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instanced preyiously in connection with Le Chatelier's
principle, when evaporation takes place total pressure
falls. When equilibrium is reached, total volume
having remained constant, total pressure will Have
fallen from e to a in fig. 4,

Now drive in piston 15. Note that in accordance '
with what has previously been said, this may Be done at
any total pressure chosen within wide limits. The
ammonia condenses. Point ¢ in fig. 4 is so chosen tBRat -
when it is reached, the exact quantity Ay of ammonia
has condensed. Now lay the gold foil once more over
the surface of the li6uid, and then allow tRe piston
to return to its orig.nal position. Clearly we have
now reached point e where we started the process. Once
again remove the foil, wherewith 8-molecules immediately
disperse into the gaseous state. When equilibrium haé
been reached, and only a vanishingly small though not
infinitessimal quantity of liquid remains (in accord
with what has just been said), we have arrived at point a.
Perpetual motion work e - a - ¢ - e has been released.

Returning now to fig. 2. If the pressure in
this machine is below a certain value or if the mean
molecular veight of the inert gas 1is chosen wrongly
one may still get perpetual motion work from the
machine if the circulation is maintained by the
sacrifice of external work, i.e. if it is kept going
by force. This will be less tnan the perpetual
motion work tirat 15 obtalnable theoretically. In
these circumstances then, the useful work produced
1s equal to tie ditference Detiween two other duantities
of work. This conclusion, can only be of theoretical
interest since it is simpler to choose the saild

- 17 -
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pressure and nean molecular weight so that the process
a5 described earlier shall occur spontaneously, In
saying this of course, one presupposes that no
destructive, entropy increasing process causes
sacrifice work in maintaining the circulation. Thus
in circumstances where losses excedd a certain value,
the final advantage of the invention is only that 1t
enables one to construct, for example, a refrigerator
or heat pump of greater sfficiency than any yet known;
but not so great that the second law, which holds

that it is impossible to achieve second order perpetual
motion, should still hold true.

When liquid e.g. fluid ammonia forms in the
presence of the inert gas or gas mixture, a diffusion
of the condensing medium A takes place close to and In
the direction of the liquid. The path of this
diffusion through the gas is extremely short, but
exists navertheless.

In the ¢nurse of the cyclic thermodynamic process
just described, it 15 supposed that substance A, which
oscillates bhetween the gas and liquid state, be
ammonia. But there are many other subhstances to choose
from. Propane [Csna) is one of these. [ts pressure-
temperature functisn, i.e. PT-curve, approximately
coincides with that of ammonia. Its molecular weight
as well as vapour density is bigher, and 1ts specific
weight in the liquid state lower than that of ammonila,
and these characteristics contribute to a considerable
lowering of total pressure in the machine. (Other
suitable suhstances N\ as well a3 other inert gasses B
can easily be found with the 2id of paysical tables).

The macitine could have many sucn channels 6, 7, 8

T
il

1la
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and 10 ({flg. 2} placed about the axis of rotation.
Alternatively (2» will be shown &y analegy In f£igs.
14 and 15 and, thereZore, have not beea included in
fig. 2) each channel may be a geometrically circular
ring with rectangular cross-section. Each suck
goometric ring is defined by or formed from two
concentric circles whose centres lie in ths geomstric
axis T-1. The channels 6, 7, 8 and 10 thus take ths
form of conceatric cylindors. Channels 3 and 4 may
be formed from discs whose centre is also in [-I.
All the channels participating in the heatexcRange
function, whatever geometric form they may have in
cross-section, should be narrow enough to achieve a
high coefficient of heat transmission between gas =« or
vapour-stream and solid wall.

dven jif circulation in the system occurs
spentaneously {perhuaps agailnst expectations,
according to Clausius' theory) it may he useful to
control the circulation through two pumps, one each
for liqu:id and gas. The pumps are built into the
hermetically scaled system and so absorb no work
except that lost to friction. They are conveniently
driven by three-phase induction motors whose
armatures uare also built in. Lf circulation does
occur spontanceously '"against expectations' we will Rave
(as mentioned) a second order perpetual motion in
veality, which as yet the second law does not permit
us to talieve. In whichever case, this machine also
will be more efficient than any existing refrigerator
of heat pump.

Heat may be taken to and from the hermeticaliy
svaled machine with the aid o7 2nouther systen
(presented in greater detail in :connection with fig. 14)

°
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which is fixed to the machine and rotates with it. If
these rotate in very low air-pressure, unnecessary
losses through friction can be avoided. This seconé
system, whose technology is familiar, need not be
hermetically sealed. A fluid o0il is driven or
Circulates within it.

If heat is to be transferred from the high
temperature of the hermetically sealed system to its
low temperature, this may be done by means of an
ordinary steam engine which will release useful worR.

In the entropy-reducing perpetual motion processes
described above, mentioned the path of diffusion of
substance A through, out of and into substance 8 was
very short. Other such processes were mentioned, in
which the path of diffusion was many times greater.
These we will now describe with reference to figs. 6 =~ 16.

Fig. 6 recpresents a hermetically sealed vessel 21
of convenient material e.g. steel. The ves<el contains
a beaker 22 of other suitable material such as glass
which has low thermal conductivity. We suppose that
the bottom 22a of beaker 22 is porous glass, china clay
or other such suitable material. The beaker stands on
a thin porous tile 23 which covers the bottom of the
vessel 21. There i3 thus contact between bodies 22a
and 23, We also suppose’that tue beaker 22 1s filled
Aearly to the brim 22b with a suitable liquid 24
substance A. The upper surface of this liquid 24 1is
marked y'", which also designates a level. The brim
22b of the b:raker and the surface y" lie very close to
the ces..ny 2la of vessel Z1. The substance A may be
propane LCS“S)’ ammonia (HSN)) watatvr et al. The

remaining volume 25 of vessel 21 contains of course,

A BAD ORIGINA-
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gas or vapour of substance A. It also contains
substance B in gasevus state. A mixture of tHa
fieavy inert gases sulphur hexafluoride SFG and xennon
X is suitable. The whole device is at room
temperature T, and is subject to a force-~field
expressed as ng, where g is earth gravity and

n a variable factc:. Assume that heat Q can leave
the device only through the porous tile 23 and enter
1t only through the liquid surface y'". We choose

the partial pressure of B so that the mean specific
weight of the gas mixture in chamber 25 equals tBRe
necific weight of the liquid 24. When B is composed
of said substances SF6 and X, the said partial
pressure is of the order of 100 atm.

Suppose that the value of n is between 60.000
and 100.000, which is easily achieved centrifugally.
Assume for practiczal purposes that force-field ng
is the same throughout the inner volume of vessel 21.
Suppose finally -that substance A is propane (Cslg],
which happens to have a fairly high molecular weight
or vapour density and fairly low specific weight in
liquid state.

For reasons which will be clarified shortly, when
we consider figs. 7 and 8, we have the right to assume
that the following can take place. The propane
evaporates undcer partial preséure p"" from the surface
v'', whose temperature in dynamic equilibrium 1is TZ.
Force-field ng causes propane vapour tc diffuse downward
through the inert gas ;(SF6 and Y} in chamber 25,
fzllowing whicih it condenses undér nartral pressurc p'
at the floor 23, whose temperatire in dynamic equilibrium
1s T

1 One then has p'? p" and T,>T,- in this process,

- 2 L -
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then, heat passes of itself from a lower to a higher
temperature, since no work is requirec to maintain
force-fleld ng if small frictional losses are discounted.
As has just been said; this is merely yet an assumption.
But in considering figs. 7 and 8 we will begin to see
how great the possibility is that the assumption accords
with realirty.

Now designate a fraction of the pressure pt as p's,

and a fraction of p" as p"3. The existence of these

719713

10 fractional pressures is analogous to conditions already

described in conjunction with figs. 1 to 5, that is
to say that B-moleculeé of propane are forced from the
liquid into the gaseous state bv the inert gas. Clearly
p'8>p'"B, since the pressure of the lnert gas due to the

o . action of force-field ng is greafer at the floor 23

than at the surface y'". This difference, P'8 - P"8,

. tends to lower the temperature T1 immediately abcve the

o floor 23 or, expressed another way, the propane molecules

oo coming down from surface y" have difficulty penetra-ing

20 the zone immediately above the floor 23 because some of

the space is already taken by the B8-moleculus that are

generatinyg pressure p'8. This phenomenon appears to

indicate that the molecnlar weights of substances A and b

. could be chosen relative each other so as to eliminate

LE2 X ]
L]
seso

. the perpetual motion effect attempted to be obtained.
As an example of substance A was named propane
sessne

(CZHS} as was mentioned its relatively high molecular
“zight. It 1s, however, considerably less than that of
sulphur hexafluoride and xenon, whichh mixture was named

30 2s an example of substance ¥. Now exchange the latter
mixturc for hydrogen, or hydrcgen plus nitrogen (HZ’NZ)'
The pressure in the device, which was previously of the

2.
A

®



order of 100 atm, wiil now of course be several times
greater since the weight of the gas column in chamber
25 must equal that of the liquid column In beaker 22.
I+ i5 now easier to visualise that the propane vapour
diffuses downwards through the inert gas to the floor
23 and there condenses at a higher temperature T, than

1

the temperature T, at which it evaporated from surface y'".

2
One can believe this Decause both hydrogen and nitrogen

are considerably lighter than propane. For analogous

79713

10 reasons one could visualise diffusion of A against the
direction of force-field ng instead of with it; that the
floor 23 and condensation at higher temperature at the
surface y", if one simply exchanged the propane for
amnonia (HsN) which has a low molecular weight, and used
° ., SP6 and X as previously mentioned for the inert medium B.
In this case the force engendered by the B-molecules

.. is acting in the same direction as diffusion.

oot t That said about fig. 6, further detailed explanation

o is not possible due to lack of experimental data. A

. 20 formula exists for deriving values of p'B and p'"8, but

it cannot serve, partly because it is based on the

8000 0000
]

oo assumption that Clausius' theory is generally applicable

and partly because of lack of data. Fig. 6 will, however,
coee emerge clecarly aftev discussion of fig. 7 and 8, partly

: because it is closely related to them and partly because

a description of then is not hindered by any lack of

[ E R XY N
. .

cxperimental and theoretical data in the case where
diffusion of A through B tckes place against the direction
of the force-field ng.

The vessel 30 in fig. 7 corresponds to vessel 21 in

j92]
<

fig. 6 above. In this vessel 30 is a beaker 31. A
partition 34 divides the interiotr of the beaker into two
varts, 35a and 35b. These spaces comnmunicate with each
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other through the opening 36 at the bottom of partition 34
and through the opening 37 over the top of partition 34,
which does not reach fully to tRe Brim of beaker 31. Out
of the hottom of beaker 31 runs a short channel 38
reaching almost to the bottom 30' of vessel 30. Chambers
or channels 35a and 35b togcther with the partition 34

can form a Keat exchanger 35. The interior of the vessel
30 outside beaker 31 is divided by a wall 40 into two
parts, an upper chamber 30a and a lower 30b, which
chambBers are connected only by the gas pump or compressor
41. The Bottom of beaker 31 is covered by a porous

tile 42 whose upper surface is itself covered by a
semi-permeable coating or membrane 44 which is hermetically
sealed to the interior surface of beaker 31. In this
connection it may be mentioned tﬂat it is known that a
liquid wbich is not or is very little soluble in the
liquid with which it is in contact, can function as a
semi-permeable member. However, at least for the time
heing one assumes that membrane 44 is a common membrane

of the prior art.

Beaker 31 Is almost entirely filled with a suitable
liquid whose free surface y" (which also denotes a level)
lies between the upper edgze of partition 24 and the brim
of said beaker. This liquid also occupies the pore of
the semi-permeable membrane 44 and the tile 42, channel 38
and, as a thin layer, the bottom of chamber 30b up to the
level y' which may also be described as the free surface
of the liquid in that chamber. One presupposes that the
two said free surfaces of the liquid are maintained by
convenilent means at the constant‘'levels V' and y'". Apart
from that occupied by the liquid, the entire remaining
volume of vessel 30 contains gas or the liquid vapour.

\24-
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Assume (only for example) that the liquid is ammdnia.
Temperature of the npper part’ of the yessel 30 may
be denoted TZ’ of the lower part Ty, and of the

surroundings T The whole apparatus is subject to a

a
force~field ng;

Assume n = 1, i.e. the apparatus is subject only
to gravity, with ambient temperature throughout, Tl = T2
= T . Now lot Tl rise to e.g. 50°C and let TZ sink to

a
e.g. -10°C and Ia doing so the force field n must be
raised from 1 to a value designated nO, which is precisely
enough to keep the liquid levels y' and y" unaltered.
Yapour pressure p' of thie ammonia in chamber 30b is that
wWhich oftains at the exemplary temperature Tl' i.e. 50°C,
and this value for p' will remain constant during the
argument which follow¥s. On the other hand, as will soon
show, yapour pressure p'" above surface y" will vary.
At this stage of course, p'" is the vapour pressure of
fluid ammonia at the exemplary temperature T,, i.e. -10°C.
In order to maintain the value of Tl and T2 start up
the pump or cempressor 41. Ammonia vapour is pumped from
chambher 30a and pressure p'" to chamber 30b and pressure p'.
The armmonia boills awav from the liquid surface y",
ahsorbing heat, and condenses at liquid surface y' emitting
heat. The liquid formed from condensation =t temperature
Tl flows against the force-field ng through channel 38,
the porous bodies 42 and 44 and the channels 35a and 35b,
finally reaching the low temperature T, where it changes
to vapour. The arrangemen: functions just like an
ordinary conpressor refrigerator. It will be supposed
that the cycle takes place without loss and that the work
required, c¢elivered caly to compressor 41, has consequently
the minimum value gien by Carnot's equation, which werk
witll be ¢ . =2d Lc‘ It should be mentionad that, for the

- 25 -
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cycle to take ploce without loss, liquid must pass from
T1 to TZ by means of a reversible process which delivers
a little work tothe compressor 41. This consideration
is elementary and so need not be amplilied. The gas
compressor 41 could be eichanged for a }iquid pump by
which liquid ammonia in chambeg 30b would be pumped into
beaker 31, and in this case the gas pressure p' would

be generated solaly by the force-field ng acting oan the
gas in chamber 30a and, if Tz is constant, T1 would
clearly be a function of n.

Now shall be investigated how one may minimise the
work sacrificed, or arrange that it is less than L.
without, of course, reducing the quantity of heat that
is to be transferred from the lower temperature Tz to the

higher T In the fluid ammonia in beaker 31 now dissolve

L
a substance such as a salt or a mixture of two salts
e.g. LiNOS, NaJ, KJ, NH4NOSKN03 or KNOZ. Said substance
may of course also be a liquid which is wholly or
partially soluble in the substince A (e.g. HSN). All
these substances have considerably greater molecular
weight than ammonia. OCne must of course take care that

the addition of the salts does not give too great a volume

of liquid :n beaksr 31. Thus arrange in some way that the

liquid circulates through heat-exchanger 35 in the direction

i-dicated, and it shail be assumed that no heat losses
occur, 1.c. that it 1is completely efficient efficient.

The dissolvcd salt has a high osmotic pressure wiich seeks

to draw liquid fiom the chamber 30b through the membrane 44.

In order to maintain equilibrium so that the liquid level
in chamber 50h wiil remain unaltered at y' and similarly
the liquid level in beaker 31 unaltered at y", one must
increase the value of rfactor n, say from n, to nl.

- 26 -
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Now,.uork.will be rcleased in the heat exchanger 35
since the ‘iquid flowing upwards through channel 3Sa
contains a 1ittle more ammonia and; tﬁcrefore; Ras a
lower specific weigﬁt than the liquid flowing

dcwnwards in channel 356. But theoreticaliy this work
can be retained and passed on to the compressor 41.

For this and other physical reasons which need not Be
described, one may disregard this phenomenon; that is,
may fairly assume that the work discipated By tha Beate
exchanger is nil or, in the case of combinations othcr
than ammonia and a salt, that the work consumed by it is
likewise nil. The apparatus described here functions in .
a manner equivalent to an ordinary so-called resorbtion.
refrigerator, and it follows that since no irreversible
losses occur, the work that must'be_transferred to the
Compressor 41 remains constant or equal to Lc' Since the
vapour pressure p' of the pure ammonia above surface y'

remains unaltered, T, 6 being constant, 2nd since the work

1
required by the process according to Carnot also remains
unchanged, Tz and the quantity of heat to bte transferred
from T2 to T1 both likewise being constant, then the
pressure immediately above the compressor, P(, and with
it the tactor p' - P, wihich 1s prcportional to the work,
must also remain unaltered in spite of the increase of
factor n fronm Ny to nl. All these conditions follow
from Carnot's equation, heire a physical-chemical

proof is not required. Further, no perpetual motion
process exlsts in this case.

Noew stop circulation c¢f the liquid in the heat-
exchanger 35 and keep factor n unchanged at the value n,.
The salt ccncentration immediately above ths membrane 44
now rises due to diffusion of the salt downwards under

the influence of force-field ng. The small amount of

- 27 - gAD O



fluild ammonia at the bottom of chamhar 304, in channel 38
and In tRe porous tile 42 s ncw drawn up through the
membrane 44 Into the Beaker 31. Ammonia gas makes
contact with the underside of membrane 44 and the 1liquid
filling each pore in the membrane acquires a concave
surface facing downwards towards chamber 30b6. THese

surfaces are corcave since, if menisci were to form in

cé; the downward-facing pores 2f the membrane 44 in the
;: ubsence of di“fusion, they would he plane; surface y*!
10 S? being plane. When diffusion takes place osmotic pressure
B builds up, and the menisci must become concave to withstand
it. The gas pressure p' sinks in consequence. Salt
concentration in the upper part of the beaker falls due
to diffusion downwards of the salt under the influence
es oo
E f.: of force-field ng. As a result gas pressure p' increases
.

::.": ) and with it gas pressure p . Thus the difference between

%::f the pressure p' and p has been reduced and in

3.:: consequence less work needs to be supplied to the compressor

oo

i."' for it to move the same quantity of heat from TZ to Tl'

. 20 This work which we will call Lp is thus less than LC,
E:.} which (according to what has already been stated) impiies
ces
§:3.. that the process is perpetual motion of the scv.ond order.

: When LD 1s grecater than zero but less than LC (LC>

i" LP>U) the p;u;ess nay be described as incomplete second-
" order perpetual motion. When Lp i3 equal to or less

. than zero (LPfU) thhe process may be called complete.

e when Ty is cgqual to Tl’ Py is greater than p' and the
comprcssor then functior . as a motor, delivering
mechanical work. This also means that Lp<0. It will

30 been seen from this that, at a cortain difference

between T and T,, L will equai zcro. This condition
i & P

will now be iliustrated.

- 28 - GNP
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Assune that tiwe machine s functioning as a
resorhtion refrigerator. The liquid is circulating In

the heat-exchange 3. Suppose T = T,. The machine

1

is pumping heat from TZ to T but since Tl
1

thus 4 T = 0 ths work required by the pump equals

- T2 and

zero, in accord wita the ordinary laws of thermodynmmics.
Thus p, = p'. ‘e now stop the circulation of liquid

in the heat-exchanger 35. Diffusion of the salt

causes p' to fall and p", als. p,, to rise. Thus p,>

p' and the compressor 41 now functions as a motor or
steam engine. At a certain value for Tl’ Px = p".

The machine then delivers no work, that is, the
compressor 41 no longer funct'ons as a motor, and the
machine becomes merely a refrigerator - a perpetual
motion refrigerator.

In a case where there is no circulation in the
heat-exchanger (a- in the preceding paragraph) ths
partition 34 can be removed and the beaker 31 could
conrtain, instead of ti- ammonia, a mixture 2f two
iquids of limited solubility. Tais could be
advancageous 1l certain circumstances which will not be
dessrioed in further detail. Suffice it to say that a
rerpetual motion process could aiso be induced in this
aAse.

in fig. 7 the previously mentioned point u'" is
formed at the upper surface of membrane 44 while u'

cleariy coincides wita surface

v

1%
i

(9]

ig. dirfers only slightly from fig. 7. Twe
charnels 52 and 53 lead out of the bottom of beaker 31
Jdown to the botrtem 2f vessel 30. In each is.a liquid
~ump 52a and 531, tne of these, say 52Za, pumps out

liquid from beak2r 31 while the other pumps liquid into

- 29 -
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it. sc that the liquid is an ammonia-salt solution.

Liquid is circulating in the heat-excHhanger 35,

comprassor 41 is functioning and force~field ng iIs opaerative.
The ammonia is absorbed at surface y' and is then pumped

into beaker 31 by liquid pump 53a. Hsat is emitted at

the higher temperaturs T, and absorbed at the lower

1
temperature TZ' The process is assumed to be reversihle,
and so the work sacrificed is the same as the value given
by Carnot, Lc' i.:. the difference between work demanded
by 53a and werk delivered by 52a, plus work demanded by
compressor 41. The said difference is almost exactly equal
to the work required (we will call it LA) to pump the
amount of ammonia in question (substance A) in fluid
state, from surface y' to the bottom of beaker 31. It

is exactly equal to L, - A'L where A'L is a correction
term dependent upon a certain shrinkage of volume which
takes place when the fluid ammonia mixes with the fluid
salt solution. The mean concentration of the latter

may be called C'. We now stop the circulation in heat-
exchanger 35 and diffusion begins. The salt concentration
of mean value C' now increases at the bottom of beaker

31 to ", decreases at the 9p, and of course also
increases to C" at the bottom of vessel 30 through pump
S2a. Suppose now that one keeps pressure p' unaltered.
Then the difference between work supplied to pump 53a

and work delivered by pump 52a also remains virtually
unchanged at L, since, the force-field being constant
uniform, the hydraulic pressure at the bottom of beaker 31
is independent of diffusion. In other words (as 1is self-
evident) a salt moleculs weights the same whether it 1s

at the top or the bottom of the beaker or, the weight

of liquid in the beaker is not dependant on the

-30-



10

(X 1]
.

L] L]

L]

so0e 0000
L N ]
L]

.
L]
.

n~n
o

79713m

distribution of salt in &t. The exact yalue of the
difference Getween work demanded and supplied By the
two pumps is LA - & "L". THe correction term & "L

is somewHat larger than the previous term & 'L, since
C" is larger than C'. The work required from thse
pumps is now a little less than before, so It is fair
to take it as constant. This allows us to disregard
the pumps 53a and 52a altogether in the argument
which follows.

Now if the gas pressure p' is to remain unaltered
as suggested, in spite of increased salt concentration
at the bottom of beakef 31 caused by diffusion, the
temperature Tl must pe raised, say to ¢ Tl where ¢>1.
But if TZ is held constant at, say, ambient temperature,
the gas pressure p" will rise beéause of the decreased
salt concentration in the upper part of beaker 31
similarly caused by diffusion. As p" rises, pX also
rises and it follows that, since p' remains unaltered,
the compressor 41 demands less work. Before diffusion
began the work demanded by the process was tha* given
by Carunot, LC. Now tiie demand is less than L_, and this
in spite of an increase in temperature T1 to ¢T1.

This clearly shows the prncess to be second-order

perpstual motion. If it does not to lead to a practical

useful perpetual motion machine there must be present,

according to Clausius, a destructive process cf sufficient

intensity. One such 1is that the diffusion resistance

in a liquid 1is so grecat that in all preobability nc
difference between Ti and TZ will be discernible, in
which case our experiment becomes merely imaginary. But
not let T, and T, equal. On the basis of our imaginary
experiment and tne argument przsented with fig. 7 it is
now seen that the compressor or machine 41 will deliver

- 31 -



a quantity of w“ork,

It sfiould Be added that the temperature Tl at thse
bottom of vessel 30 ought strictly speaking to be given
T1 +* AT on the left side and T1 - 46 T on the right side
of the vessel, where & T is a very small correction
depending on the fact that salt concentration is a little
iigher on the left than on the right. During absorbtion

the salt concentration decreases from left to right,

10 since it was assumed that liquid was flowing out of the

797 1 35

lower end of channel 5Z. This variation, however, was of

no concern in the theoretical argument accompanying fig. 8.
n figs. 7 and 8 it was noted that the molecular

waight of the dissoived substance B {one, or a couple of

salts) was considerably greater than that of the solvent

. A, ammonia. The salt B therefore diffuses downwards

. in the beaker 31 under the action of force-field ng and

. then comes to rest, so that the salt concentration at

. the bottom of the beaker remains greater than at the surface

(X (X

20 y" of the liquid, while at the same time ammonia diffuses

. upwards against the force-field ng and evaporates at the

said surtace. This 1is clearly what occurs - the cycle

[E XX IE X 2 B
[ 3 L3N 3
L]
*
. .
-

having 1ts5 causes in simple and well-known natural phenomena.

.

But =support that the soluble substance B is arranged in
eoee place of the salts - has a considerably lower molecular
[ X2 X J

weight than the solvent, substance A. The concentration B

. will not be ureater at the surface y'" than at the bottom
28000
L ] L]

nf beaker 31. So it is probable that the process will
work in the opnosite direction with A evaporating below

30 at surface y' and condensing or being absorved at surface
y'" at a higher temperature,'and thereafter diffusing down
in the direction of force-field ng through substance B

in beaker 31.

- 3 2 - \.1



Considering thas similarity between the process
illustrated By f2g. 6 and tfiose illustrated By figs.
7 and 8, it {s probable that a perpetual motion process
.could be achieved in accordance with the first-named
fig. 6, In figs. 10, 11, 12 and 13, which are closely
related to fig. 6, diffusion of A through B occurs in
the direction of the force-field, although (as mentjoned)
it might be convenient to reverse the direction. One

has only to select the substances A and B according

797135

10 to requirements.

A process according to fig. 7 could be combined
with one according to fig. 6. Suppose for example that
the liquid in fig. 7 is ammonia and a salt, and that

ov oo in chamber 30a there is a light inert gas such as a

. mixture of nitrogen and hydrcgen. Suppose also that the

wall 40 and compressor 41 are taken away. Judging

from previous considerations, it is probable that the

L]
L LA )

L
.

process now induced in the liquid in beaker 31 will abet

000 - 3% OCeOveE
e
L]
L

the process induced in tne gas mixture in chamber 30a.

It is well known that a gas diffuses through another

..
.
.
[N]
o

gas (as in fig. 6, its closely related other figs. and

LN J
¢ 86
*

o806 00800

[ )

also figs. 1 - 5) wi*h wastly less resistence than a

liquid or salt througn another liquid (as in figs. 7 and
st 8). For this reason a perpetual motion process employing
dirfusion between gases must be considered to be
cones technically highly viable.
ettt
The thecoretical arguments put forward in connection
with figs. 7 and 8 appear to be incontrovertible, at
least when diffusion of A occurs in the opposite direction
30 to force-field ng. This cannot be -1id, however, for the

realizaticn illustrated by fig. 9, probably because here

the diffusion of substancs A through substance B occurs



(AR N 111 J
. e

L 4
LXK

10

797 1 378

in tho saae direction as the force-field, and in thais
case [ am not sufficfentiy familiar with the physical
ptenomena involved. Nevartheless, the figure shall be
described. It shows an hermetically sealed vessel 49.

In this vesse) is a pillar 50 of e.g. porous active coal,
suitably oncased in a gas-tight envelope or skin 50Q'
which, however, does not reach all the way to the base

of the pillar, nor cover its top surface. Volume 51

in vessel 49 contains (for example) gaseous ammonia.

As i3 wall known, ammonia is forcefully absorbed by
active coal. Abscorbtion increcases as the temperature
falls, which meuns there are more ammonia molecules
crowded onto a4 unit surface of coal at a lower temperature
than at s higher. The whole is subject to force-field
ng. Assume first that n = 1, that is to say the force-
field is aqual tu the earths gravity. Temperature

throughout 1s equal to the ambient temperature T The

0
specific weight per unit volume of ammonia within the

coal piilar is significantly greater than that of the

gas in chamber 51. The ammonia in the coal pillar may

be considered as a liquid. When factor n 1s increased
significantly over the valu= of 1, we mavy suppose that

the concentiated {or perhaps liquid) ammonia in the

coal piliar travels downwards. Thus equilibrium is
disturbed by the force-figid. There is reason to believe
that evaporation occurs at tne bhottom part of the pillar,
accompanied by a fall in temperature can be expected at

the pillarvs upper surface. “uch & phenomenon has not been
chservable, however, in spite of a value for n of over

2000. Undoubtedly the ammoiiia molecules are too strongly
bound to the coal. [t is quite conccivable that ultra
sogund could act as a lubricant between the ammonia molecules
ana the coal pillar, but this experiment has not yet been

- o= O?‘\G\ﬁh\m
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performed., It nmigh: be an 2dvantage o replace the coal
with finy fibres such ay glasy, for exxmpl ., since ths
monia nmolecuies would ther travel over smooth surfaces
Instead 2f in the mat. surfaces of coal. In tis event

that this phenomenun could be induced using combinations

2{ substances othsr than those named, it is strikingly
Sinmilar to the phenomena described in connection with

figs. 6, 7 and 8. The points u" and u' mentioned previously

coincide respectively with the upper and lower ends of

7971 3s

1o the coal pillar. As weil as gas A, chamber 51 may contain
heavy gas of lesser density than iiquid A.
Return now to fig. 6. Tle specific weight of the

Inort gas in the lower part of chamber 25, i.e. in the

o oo vicinity of tile 23, 15 greater than that of the liquid.
[ ] . .
. .
:. ‘e There is thus a risk that liquid can gather in a layer
oose
o At some level between the ceiling 21a and the tile
: ...'
e . . -
RIITN or floor 23. One couid then arrange, as fig. 10 shows,
L ] L] L]
L4 . . . .
. A porous rod 62 whose upper tip 62a extends into a tiny
* @
* LA R ]
LE ]
chamber 63 which occupies a verv small part of chamber 25.
* 0 This part 63 is thermally isolated from the remalining
» LR ]
L] . .
ses o° targer portion of chamber 25 by a screen 64. A small
R
. LE N ] . - y . - . 2
oo quantity ot heat may be supplied electrically to the tip
.
024 of rod 62, by wiich means the liguid in the said
ot Layer 15 taken up in the rod aad eventually evaporates

off, the vapour then being carried by the force-field

conval ng towards the floor 23 where it condenses. It is
staplur, however, to do as shovwn in principle in fig. 11.
Tiie interior 25 of vessel 21 contains (for example) propane,

sulphur, hexafluoride and zenon. The rressure of the

0 inert gas mixture is great enougih - something up to 109 atm.
[ ]
at room temperature -- that a thin layer 55 of propane

15 always at the ceiling of charber 25. Undar the

influence of force-field ng propane evaporates from this
L og\G\“N'
Bh®
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layer at @ certain partial pressure p, and temperature
T,- Propane vapour condenses at the floor of chamber 25
at a certain pressure pl and temperature Tl.
¥hen a drop has formed on the floor and grown
large encugh for its buoyancy to overcome adhesion, it
floats up and joins the liquid layer 55. To facflitate
heat transfer from condensing vapour to the floor, the
latter may be provided with a large number of small studs
56 of a heat conducting material. They are shown as
being pointed upwards, in which case the drops will be
fairly small. 1If the drops are to become larger before
detaching themselves, the studs must be made blunt or
given other appropriate configeration. Of course the
ceiling may be similarly studded to facilitate heat
transfer to the liquid layer 55.

Fig. 12 shows a porous tile 57 of e.g. porcelain
covering the bottom of the vessel 21. Standing out of
this tile 57 is a pornus pillar 58 of porcelain or other
material having low thermal conductivity. A layer of
fluid propane at the ceiling of the chamber 25 is
marked 55 as in fig. 11. Fluid propane travels out of
tile 57, where p >ane vapour has condensed, through
pillar 58 up to the ceiling where it rejoins the layer
of liquid 55. “he movenment occurs because the liquid
i1s lighter than the gas.

In figs. 11 &nd 12 temperature Tl is higher than TZ’
SLnCce pressure p1 .5 greater than Py Heat thus passes
of itself from a lower to a higher temperature, as long as
the force-field ng is operative. We have not - yet touched
on the destructive entropy-increasing precess which, if
Clausius' theory is generally applicable, must revehl
itself if the processes illustrtated in figs. 6, 10, 11

- 36 - 03\6\“»
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and 12 are not to be second-order perpetual motion,
Suppose that a symptowm of guch destructive process is
that the pressure and there with the specific weight
of the inert gas (eg. SF6 and X} may not be great
enough to float the fluid propans all the way up to the
ceiling of chamber 25 by itsclf. The 1liquid must

then be pumped up the last part of the way by pump 70,
shown schematically in fig. 13. Pump 70 is thus both
suction and pressure pump. The liquid, now somewhat
heavier than the gas in the upper part of chamber 25,
flows out of the pipe 71 into the trough 72, of which
many such can be placéd at this level. From trough 72

the liquid evaporates at the lower temperature T The

2.
vapour diffuses downwards and condenses on the porous

tile 57 at the higher temperature T It is possible

1
that this destructive process could be intense enough
to make Clausius' theory valid in this case also. But
it -annot be so intense, that significantly improved
efficiency over an ordinary compressor refrigerator
cannot be won. Because condensation at the floor takes
place in a higher partial pressure of the gas mixture
than evaporation at the ceiling, less heat is emitted at
the higher temperature T 1in the course of the thermodynamic
cycle - it having been siated that heat veleased by
condensation diminishes under increased pressure of an
inert gas. This carries the inescapable conclusion,
according to the'first law, that to keep the process in
function now vequires less work.

it may be interesting to note that the inert gas
or gas mixture, substance B, behaves as a semi-permeable
body which transports substance A when that i. a vapour
or gas but not when it is a liquid (figs. 6, 7, 8, 10,

11, 12 and 13). < DONG\NP\L
- S - BA
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In accordance witl preyious ohseryations, liquid of
A(e.g. HSN, HZQL:may have higher specific welght tRan
gas of B (e.g. SFS' X) hut lower molecular weilght,
Diffusion will then occur in the opposite direction to
force-field ng. In f2g. 11 for eiample, the 1liquid 55
would lie at the floor instead of the ceiling in vessel
21. Substances A and B are chosen to suit requirements.
In the following figs. 14 and 15, A and B are assumed
to be so chosen that diffusion occurs in the direction of
the force-field.

Fig. 14 shows, in principle, a practical realization
of the invention. Seﬁeral containers 211, 212 etc. are
grouped together so that the floor of one is the celling
of the next. The force-field ng is produced by rotation
as before. The geometric axis of the axis of rotation is
marked C-C. Each container encloses a circular chamber
251, 252 etc. Whose geometric axis is the same as the
above. The chambers contain propane and inert gas. The
force-field ng is proportional to the mean radius of each
chamber and thus the temperature difference between floor
and ceiling, if all the chambers are the same height,
will be least in chamber 251 and greatest in the chamber
on the periphery, 25S in the drawing. The temperature
differcnces are additive. Heat is supplied to a low
temperature T2 by means of the liquid flowing through
channel Rz, and drawn off from the . _sher temperature
Tl th.ouygh channel Rl' The channels are shown only
by dotted lines. The inflow and outflow ends of these
channels lie in the immediate proximity of the axis
of rotation C-C. To avoid unnecessary cnergy losses the
whole rotates in a high-vacuum chamber, whose housing
has not bezn illustrated.

WA
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In £ig. 15 the axis of rotation is marked C~C as
tefore. Only three chamBers are sﬁown; 251; 253;ftﬁongh.
of course the number may be greater. The geometric
axis of each chamber coincides with s»id axis C-C. The
material of the wall 81 enclosing each chamber is
suitably steel of the highest possible tensile strength.

Parts 8la to left and right of the drawing are suitably .

"joined to the rest of walls 81 by a seam weld 82 (fig. 16).

The inner wall 81 of chamber 251, i.e. that nearest to

axis C-C, rests on or is shrunk onto an axle 83. The

2

inner wall of 25° lies against the outer wall of 251

etc. To the left and right in each such chamber is a
plug 84 of glass, porcelain or other material of low
thermal conductivity. Each such plug may be divided

in sectors to prevent random breakage and destruction
(not shown in the drawings). The axle 83 is fitted at
its ends 83a and 83b in a static housing 85. This
consists of a part on the right with a similar part on
the left, 85b and 85a, and a central part 85c¢c which is
hermetically sealed to the said two parts by soldered
seams 86a and 86b. The whole housing is thus hermetically
sealed. It communicates with the surroundings only by
removal of a screw 87. The extremeties of the housing
to left and right are marked 85a' and 85b'. The axle 83
contains a circular chamber 83c whose geometric axis
coincides with axis C-C. The diameter of tiis chamber
increases from the centre outwards towards the ends of
the axle, giving conical inner surfaces to a part to the
left and a part to the right in this chamber. The
chamber communicates with its surroundings only by

removal of screw 88. The chamber contains a small

quantity of a liquid and its vapour, which can be ammonia,

- 39 -
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propane or any other suitahle substance.

That wall 81 Raving the greatest diameter rests

‘ In a cylinder 89. ThHe wall cf tRis cylinder is thicRer

315

—{
-

-

and stronger than said wall 81. The ends of axle 83
have a very slightly smaller diameter than the inner
diameter of the ends 85a" and £55&" of housing 85. THe
gaps 90 are thus very narrow, preferahly only a fraction
of a millimeter. Similarly the gap hetween housing 85c
and cylinder 89 is very small. The volume between the
static housing and the body composed of components 83,
81 and.89 rotating about axis C-C, 1is suitably filled
with hydrogen. The ﬁressure of this gas 1is low but

not so low that its thermal conductivity is markedly
less than at atmospheric pressure. A fraction ¢I a torr

is the right order of magnitude. The chambers 251, ZS2

~ecc, contain the same substances A and B as previously

named in connection with figs. 6, 10, 11, 12 and 13.
Substance & can then appropriately be propane and
substance B a mixture of xenon and sulphur hexafluoride
at the states pressure. These substances are pumped
into each chamber through a short channel 82" {fig. 16)
which is afterwards closed by welding or soldering. A
pillar 58 and pump 70 such as shown in fig. 13 may be
used nere but is not shown since it is similar. Agsume,
ncw, for tue sake of clarity that the thermodynamic
process taling placce in a machine such as that in fig. 15,
1s a complete second-order perpetual moticn. Reinforced
by the previcus arguments, and knowing that the2 general
applicability of Clausius' theory has not teen proved, this
assumption, which is.in the interests of simplifying
the description to follcw, may be made.

The axle 83 and its constituent bodies 81, 64 and 89

N
- 40 - QG
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may he set in rotatfon By the same means as the rotor

In an ordinary tAree-phase nduction motor. THe stator
Ls fixed round part 83a™ or 855“: In every chamber 251,'
252 etc. vapour of substance A (eg.propane) condenses on
the floor, that is to say the surface in the chamber

furthest from the axis of rotation C-C, while liquid of

Eg the same cubstance evaporates from the ceiling of the

:3 chamber, or the surface nearest thz axis of rotation. If

g; the entrifugal force in the outer chamber CZS3 in fig. 15)
10 P~ is in the region of 10°g ard the distance between floor

and ceiling is 1 cm, there can be a temperature difference
between them of 5° to 10°C. This value is dependent
upon the mean temperature in the chamber. If it is too
oo oo little, another substance other than propane may be
. chosen for that particular chamber. Since the mean
. temperature is higher in the outer chambers it will
often be advisable to have different substances A in
o, the different chambers.
A quantity of heat, eg Q/2, enters through each

part 85a' and 85b', passes easily through the hydrogen

.
[ 8]
<

LXK
[ 2]

. in gaps 90 and .nakes its way in through both ends of

SQe e 00600
LN 2

the axle 83. FHere it causes the liquid of an a~propriate
substance eg immonia, to boil. The ammon.2 condenses
“:§" on the central parts or the wall of chambers 83c,
wherewith heat at, say, teinperature TZ, 1s transferraed
ﬁ'"; to the ceiling of the innermost chamber 251. Ammonia -

the condensate - flows back under the action of

centrjlugnl force to the two ends of chamber 83c. These

could be appropriately joined by a channel, preferably
3Q straight and so formed that no more condensate could

accumulate in one end of chamber 83c than in the other.

(Such a channel is not shown in the drawing). The

-~ 41 - 0 OR\G\NP\\—



quantity of heat 2 x Q/Z, Ll.e. Q, passesx from cylinder

84 throu, ;ap 91 to tAe housing 83c, and on to where
it will be used. The incoming Reat Has a lower temperature
than the outgoing.

lHaat conduction from floor to ceiling within each

1 2

chamber (257, 25° etc.) is retarded by the presence of

v bodies 84, whose low thermal conductivity reguires the
S |
heat to travel the long way round through the matal
=i
- parts 8ia.
N . . s
0 - Suppose that work must be sacrificed to pump liquid
A from floor to ceiling in each of the chambers 25. Such
a device can be constructed witi known means in several
ways, all simple, for which reason none are shown in
A the drawing. It should be added that if work is required
. L] *
L ] L
serann it must be introduced into chambers 25 in such a way
» L]
3 thav they. remain hermetically sealed. This could be
AL R
Qe
J‘E\ dore elec:rically, magneticaliy or with the aid of an
e
Sl elastically resilient membrane. As previously shown, if
e
such work must be sacrificed, the machine at the rsery
. e 20 hest will only show an incompi=te second-order
» : -
O prvepetual motion contrary to Ciausius' theory; otherwise
" ...l
. it will constituta i refrigeration piant or 24t pump
of preater efficiency than anv sucih known, kat not in
L
twd .
voeas contraventiun witn tne thsory.
L]
It way be mentioned that there is advantage to be
reeess gained in choosing substarnce A s2 that 1ts critical
temperatur. s a9t tOS mucn Joeater than the temperature
in which -t wtii bz used, buit is of a technlcally
optimun value above the lattsr. In this way total
30 pressure in the chambers 25 wiil be minimised, whereby

the temperature difference between floor and ceiling

will be maximised.
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Whan subatancq\g is an inert gas such as SPE.and X,
it iz very slightly soluble in the liquid-subwtance A;
and to a small extent will share in A _ cycle, oscillating
between two states of matter, but in the maim, the
state of mztter ¢ ¢ substance B 1iIs constant.

The temperature difference won by the process can
of course be used to drive a steam engine which delivers
work. [f the process takes place at a very low temperatﬁra,
say -1900°C or lower, and work is delivered at tRhat mean
temperature, heat passes to it from the ambient

temperature T This transfer of heat can take place

0
via another steam engine which will thus also deliver
work.

Finally it must be said tha*® as a matter of course
losses occur in the system, such as through vibration
in the centrifuge and friction in its bearings. There
are also conduction losses in the material. These, and
perhaps others could be (as suggested) so great that
the secoad law of thermodynamics still stands, in spite
of the invention being theoreticali, correct. The
techinal usefulness of the invention will tken lie only
in the ircreased efficiency it can bring to an
crdinary refrigsratore, heat rump ¢r thermal power

machine. Nevertheless the invention is hiznly significant.

-
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The claing defininy the inventich are as folliows: -

N

1. B methoo ¢or transferrirs neat enerqgy by means of a cyclic
thermodvynamic process which methcd comprises providing a medium
comprising a substance (R), which passes through liquid and
vapour states during the process, and a substance (B) different
from substance (2}, separating (A) from (3) at e first location
polint by irduc:ing a change of state in substance (A), reversing
the clange cf state of (A) at a second location point,
mainrtaining a pressure drfferenc.! between said two points

by subjecting the mediur tc o force greater taan that of gravity,
corkining (A) with (¥), and allowing () to return to said
first point frop the lccation point of cembination by diffusion
through substance (£), whereby heat is transferred from the

one of said points at which (A} vapocurises to the other of said
points at which (A) condenses.

2. A methed as claimed in Claim 1, whercin (A) is combined
with (B) at said seconrnd poilint.

3. A method as claimed in Claim 1 or 2, wherein said pressure
¢differential is maintained by subjecting said wedium to an
accelerative force.

4. A metned as claimed in Claip 2, wherein l(he accelerative
rorce is previded kv o4 centrifugal force field.

. A methoed asr claired in ary precedirg cleim, wherein (B) is
a gas and sevaratior is induced bty condensing (A).

. m=thoa as cloimed 1n any

ropane and (B L3 ar, inerT gas.
- A methed as olalined irn any ore of Claims 1 to 3, wherein (2)

is ammenia or wetor and (B) 1s an Inerit gas.
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evaporation of (a).

9. A method as claimed in any one of Claims 1 to 4 and 8,
wherein (A) is ammonia and (B) is a salt.

10. A method as claimed in Claim 9 wherein (B) is sodium
icdide, potassium iodide, lithium nitrate or ammonium nitrate.
11. A method as claimed in any one of Claims 1 to 4, wherein
(A) and (B) are so chosen that (B} behaves with (A) as a semi~-

permeable body.

7971 3ns

12. A method for transferring heat energy by a cyclic thermo-~
dynamic process substantially s hereinbefore described with
reference to Figs. 13 to 15 of the accompanying drawings.

13. A method as claimed in Claim 1 and substantially as herein
aescribed.

14. Apparatus for carrying out a method as claimed in Claim 1
and ~omprising a series of coaxial annular chambers mounted for
rotation about a common axis and separated from each other by
substantially cylinderical walls defining the chamber, and across
which chambers heat is transferred radially from a lower
temperature adjacent one wall to a higher temperature adjacent
a radially spaced wall, the chambers each being filled with a
medium comprising a substance (A) which passes through liquid
and vapour states during the process and a substance (B)
different from (A), supply means for supplying heat to said
medium adjacent said one wall and removal means for removing
heat from caid medium adjacent a radially spaced wall, the
arrangement being such that, when the chambers are rotated to
create a pressure grad’ent radially across each chamber thereby
subjecting the medium to a force greater than that of gravity,
(A) separates from (B) by condensation at one of said walls of

each chamber and combines therewith by vapourisation at the

-45-
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other of sald wlls of each chamber, vapour of (A) being
carried between the sald two walls by diffusion through
subrtance (B), wheruby heat is transferred across each chamber
from said one wall to the other radially spaced wall.

15, Apparatus as claimed in Claim 14, wherein (A) and (B) are
so chosen that diffusion of (A) occurs in a radially inward
direction and heat is transferred across said chambers in a
radially outward direction.

16. Apparatus as claimed in Claim 15, wherein (A) is propane

and (B) is an inert gas.

17. Apparatus as claimed in Claim 14 and substantially as
hereinbefore described.

18. Apparatus for transferring heat energy by means of a cyclic
thermodynamic prccess substantially as hereinbefore described

with reference to Figures 14 to 16 of the accompanying drawings.

DATED this 30th day of April, 1979.

FOMNDATION CUM PIATE.

6. (31, THOMSON & CARTER
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