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To ail whom it may concern:

Be it known that I, HERMANN MEHNER, a
subject of the Emperor of Germany, at pres-
ent residing at Hackettstown, in the county

‘of Warren and State of New Jersey, have in-

vented anewand Improved Method of Trans-
forming Heat into Mechanical Energy, of
which the following is a full, clear, and exact
description. -

Theinventionrelates to the dynamical the-
ory of heat as expressed in the “ Sadi Carnot
engine ” based on the thermo-dynamical cy-
cle of operations by which a substance is
finally brought'to the same state in all re-
spects as it had at the beginning.

The object of the invention is to provide a
new and improved method for practically and
economically transformingheat into mechani-
cal energy without increase of entropy.

The method consists, prineipally, in chang-
ing the heat form of energy into the physico-
chemieal form, and vice versa.

In order to more fully explain the method,
reference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar letters of reference indicate
corresponding parts in all the figures.

Figure 1 is a sectional side elevation of an
apparatus for carrying out the method. Tig.
2 is a transverse section of the same on the
lines z « of Fig. 1. Fig. 3 is a sectional side
elevation of a modified form of compressor.
Irig. 4 is a sectional side elevation of an ap-
paratus for utilizing substances having a low

expansive force for heating purposes. Fig.
5 is'a diagram of my improvement. Fig.6is

a diagram of the Carnot-Clausias theory.
Fig. 7 is a diagram of a modified form of the
improvement, and Fig. 8 is a sectional side
elevation of an experimental apparatus for
demonstrating parts of my method.

The method is ecarried out by the use of
mixtures which bind heat, and are hereinaf-
ter called “ freezing-mixtures.”

Usually freezing-mixtures are produced by
mingling any suitable solid substance in a
solvent,usually waterin fluid or solid state,
but also with acids, aleobol, &e. I prefer for
solvents the readily volatile fluids. as faeili-
tating the evaporation, and only make use of
water in ease common exhaust-steam from
motors is to be condensed.

In order to demonstrate my process for the
practical purpose of condensing exhaust-
steam, I select as an example a mixture of wa-
ter with saltpeter, more particularly as the
characteristics of these two substances are
very well known. First, Istate that this com-
mon but not very effective freezing-mixture in
my method of application becomes much bet-
ter than it is ordinarily. This is owing to the
fact that the binding of the heat in the pro-
cess of condensing the steam can take place
when changing the condition of a substance
from solid to fluid at a temperature somewhat
higher than the surroundings of the sub-
stance. By workingat the common tempera-
ture-of 20°to 25° Celsius a mixture of one
kilogram of ‘water with all the saltpeter

“ingsthat it can dissolve absorbs about twenty-

six units ofheat (kilogram calories) and at 10°
Celsius more the amount isdoubled. Atabout
60° Celsius the mixture binds about eighty
units of heat at its boiling-point at a normal
pressure in an open vessel. At 113° Celsius
it absorbs more than two hundred units of
heat, which is about one half of the latent
heat of akilogram of steam, and if the mixture
is prepared with hot water and under press-
ure it is so effective that it absorbs as much
heat as the kilogram of water it contains
would consume if transformed to steam. This
faet is the key of my invention.

For condensing waste steam in a suitable
condenser I employ a cooling-mixture of salt-
peter and water-at from 20° to 30° Celsius
above the boiling-point, the water being the
waste steam, which is exhausted-into the eon-
denser and condenses in the saltpeter. One
kilogram of steam in econdensing yields about

five hundred and twenty units of heat, and

one kilogram of water of the condensation
temperature mixed with saltpeterofthe same
temperature consumes the same amount of
units of heat. Now by exhausting the hot
steam into the hot salt a full condensation
takes place without the help of any cool sub-
stance or body. As no heatis carried off, the
entire amount is stored and locked up in the
molten freezing-mixture. The latter is now
transferred into a suitable boiler and trans-
formed into steam at a somewhat higher tem-
perature—say about twenty degrees more.
In this manner steam of higher pressuare is
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made, and at the same time the saltpeter in
a dry state is again obtained and also the ab-
sorbed heat. It will be understood that I
heat with erystallizing-salt. The steam may
now do its work, and its exhaust-steam is
again condensed by the salt in the manner
above described.

Heating by erystallizing-salts follows from
the well-known process of cooling by dissolv-
ing-galts. In this connection itis stated that
if work is meeded or expended to separate
molecules, asat present understood, it is given
back (recovered) for bringing them together.
If work is needed, for instance, to stretch a
coil-spring; (separate the molecules,) it is
gained for releasing it, bringing together the
molecules. If work (heat) is. needed to melt
ice, it is gained in freezing it. The same is
true in regard to the solution of . salts. . For
llustration, a cylinder is selected containing
in its bottom saltpeter or like solution and
undissolved salt with steam above; the entire
_arrangement being in equilibrinm—that is,
the fluid being at a boiling-point. Now when
the volumeisdecreased, thesaltpeter dissolves
by binding heat, (work separating-molecules;)
the temperature not ‘being changed. Now
when the volume isincreased, it appears tobe
reasonable to suppose that an:exactly equal
amount of heat (or work) will be given back
in bringing the molecules together. If dis-
solving-salt and condensing-steam bindsheat,
it follows that if the eonditions are reversed
by a heat reaction, heat is liberated: The
heat reaction is in quantity determined at
the same temperature and changes only in
quantity, not in quality, by raising the tem-
perature previous to reversing the process,
0.001°, 0.01°, 0.1°, 1°, 10°, 20° centigrade. It
is the preservation of energy which produces
theheating effect of the dissolving substance.
An additional indication for the heat effect
of the absorbed latent heat can be observed
in the salt solutions prior to their crystalli-
zation. The specific heat of solutions, for ex-
ample, of a saltpeter solution, isconsiderably
lower than the specific heat of the salt plus
that of the water. In derived solutions this
specific heat is still less than the specific heat
-of the solventitself, and in more concentrated
solutions mnearly equal to the last. This
means that in order to raise an amount of
saltpeter and water in combination to the
builing-point, it costsless heat than doing the
same thing with thesame amount of saltpeter
and water separately. If the molecules are
separated, a certain number of thermal units
are not required, and can be spared to per-
form the work which is necessary for produc-

ing the temperature at which they come to-
gether. The full data for this can not at

present be given, but attention iscalled to the
advantage derived from the fact that the
steam developed is not only saturated but

superhéated, as is well-known, notwithstand- -

ing the fact that less heat was given to the
solution than the water should have required.

The heating effect of a desiceating freezing-
mixture can be readily demonstrated in the
following manner and by the use of an appa-
ratus such as illustrated in Fig. 8: Between
two large.concentrically arranged-jars is ar-
ranged a layerof cotton,and theinnersmaller
jar containg in its bottom a coil of German
silver wire and is filled with paraffine.
Through the coil of wirean electriccurrent is
passed and measured as to its energy (heat)
developed inside of theinner jar,according to
the usual methods. TIn the paraffine is held
a thermometer and a small bottle fitted with
a stopper and a glass tube.  First, the bottle
is left empty and the paraffine is heated to a
suitable temperature, which is kept constant
during each following measuring period. A
suitable temperature is from about 130° to
140° centigrade. Further, the volt-amperes
equivalent to the loss orradiated heat are
noted. The small bottle is then filled with
water and the electric current is regulated to
bring the water to a boiling-point, while the
thermometer in the paraffine shows a constant
degree. After this the bottle is closed by a
stopper earrying a pipe in order to condense
the steamin the U-pipeand C* Cl,tuabe. The
same experiment is repeated with a concen-
trated solution of saltpeter in the small bottle.
Only about one-half of the amount of heatis
required to form one gram of steam that is
necessary to produce the same amount of
steam from pure water. As by this method
solid saltpeter salt is produced in the boiler
it must be removed from the latter and car-
ried back to the condenser to be again dis-
solved by the incoming exhaust-steam. This
moving of the saltpeter can be ecarried ount
from time to time by hand or continually by
mechanical means.

Owing to the great latent heat of the ex-

‘haust-steam, much salt has to be used in each

operation of the process, and on account of
the high temperature of the steam the loss of
heat by radiation is considerable. If, how-
ever, ether is the solvent, then the latent
heat of its vapor is only one-fifth of that of
steam, and the ordinary boiling-point is 85°
Celsius.

The physical eonstants for alcohols, alde-
hydes, benzol,naphtha, &c.,aresimilar tothose
of the ether. All such fluids produce freez-
ing-mixtares when dissolving the solid sub-
stancestherein. TForexample, the ethylether
mixed with crystallized acetic acid at 15° Cel-
sius gives a fluid having a temperature lower
by about20° Celsius. When a freezing of such
volatile substances is applied for condensing
the vapors which have worked in a motor,
then the favorable qualities of these sub-
stances render the mechanical motive power
very cheap, provided the vapors are produced
from volatile solutions, as demonstrated.in the

-example of the saltpeter.

By the use of the most volatile solutions
another result is obtained with the freezing-
mixture—that is, the cooling of bodies below
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the ordinary temperature of thesurroundings
or the production of ice.

If the solution of acetic acid in ethyl ether,
mentioned above, undergoes my process of
reproducing feeezing-mixtures no pressure of
practical value in evaporating is obtainable,
because this ether has no remarkable ex-
pansiveforce below the melting-point of acetic
acid. The motoric effect of this solution is
therefore quite unimportant; buton the other
side it is valuable with respect to the pro-
duction of ice. . As this appears not to differ
from the ordinary use of cooling-mixtures, I
point .out more particularly the manner in
whiech the cold is produced. My method does
not use the cold arising during the forma-
tion of the cocling-mixture by the dissolving
of a solid body, but the cold resulting from
the decomposition of the mixture by evapo-
ration. The principal amount of heat fur-
nished for the formation of the vapor is de-
rived from the erystallization, as shown in
the example of-the saltpeter, and only a rela-
tively small amount dependent on the entire
amount of heat (Zeuner’s Gesammtwiirme) of
the vapor must be furnished from the out-
side, and if this small amount is taken from
water, the temperature of which is nearly at
the freezing-point, then a certain quantity of
ice is produced.  An apparatus which con-
denses vapor of ethyl ether by dissolving a
solid substance and afterward reproduces the
solid substances and the vapor by evaporat-
ing the solution at little below the freezing-
point and deriving the necessary heat from
freezing water is an ice-machine based on
different principles from those now in use.

This machine, run with ethylic ether and
based on excellent prineiples, has advantages
resulting from the reproduction of freezing-
mixtures, but also has the practical inconven-
iences of the old ethylic-ether ice-machine,
on account of the large volume of gas en-
countered. Thislast mentioned use of freez-
ing - mixtures, in connection with the first
one described, produces a practical motive
power, in case fluids are used which are more
volatile than ethylie-ether solutions. The
solution of the acetic acid in methylic ether,
which boils at common pressure at 23° Celsius
below zero, produces .in evaporating a much
higher pressure than the ethylic-ether solu-
tion, or solutions or combinations with ammo-
nia, dioxide of carbon, (the so-called “fluid
carbonic acid,”) and other combinations of
coercible gases having their boiling-point far
below zero,are most effective in their motive
power when evaporating below the ordinary
temperature of the atmosphere.

There are combinations of ammonia-salts
with ammonia-gas, like NH,Cl4-3NH, and
NH,Cl- 6N, HBr-+2NH,, HBr-+4NH,, IIBr
+7NH,;, &e.. The combination HBr-+7NH,
cannot exist in an open vessel at a tempera-
tare above —20° Celsius, because it disso-
ciates. Henece it is necessary to keep it in
existence to subject it to a pressure of ammo-

nia-gas of somewhat more than one atmos-
phere at —20° Celsius or to two atmospheres
at —G° Celsius or to about three atmospheres
at 5° Celsius. .~ At this temperature and at a
pressure of one atmosphere the substance
HBr+4-4NH,, is a solid body.  Ifthisfluid sub-
stanceispermitted to expand, it dissociates, at
the same time producing ammonia-gas hav-
ing a constant pressure of three atmospheres.
This process continues until all is changed
into the solid substance represented by the
formula HBr-+-4NII,. In this process heat is
used for the decomposition and the evapora-
tion, and heat is produced by the solidifica-
tion. Thesolid body HBr44NH,at atempera-
ture of —20° Celsius has a pressure of about
one-fourth atmosphere, and if placed in a ves-
sel into which ammonia-gas of a little more
than one atmosphere pressure is discharged,
it becomes a fluid substance at the tempera-
ture mentioned. This fluid can dissolve a
certain amount of the solid substance con-
taining a lesser amount of ammonia.  In this
process heat is produced by the combination
and the condensation, and heat is consumed
orused by the liquefaction. Thereforeif less
ammonia is condensed, sothatthe heat of con-
densation and combination isless than the neg-
atively-acting heat of liquefaction, then any
oneof these ammonia-salts can be used for pro-
ducing a freezing-mixture which ean be used
in my method for condensing the exhaunst-va-
pors of an ammonia-gas motor similar to the
condensationof exhaust-steam by thesaltpeter
solution, but with the advantages pointed out
above and derived from the low temperature
of evaporation. A very important further
advantage is that the freezing-mixture can be
again used for ordinary cooling purposes at
the evaporation temperature. A machine
actuated in accordance with this process pro-
duces cold and power at the same time. by
simply changing heat into mechanical work.
Like these ammonia freezing-mixtures, mix-
tures can be formed by other coercible gases
and utilized and regained by my method, pro-
ducing at the same time a reduction or low-
ering of temperature and mechaniecal work.
It is-well known that muriatic acid when em-
ployed for decomposing. sulphate of sodium
produces a fluid of a very low temperature.
By heating this fiuid to a high temperature
the liberated or freed sulphuriec acid expels
the muriatic acid, as is now commonly done
on a large scale in soda-factories, and the sul-
phate of sodium is again reproduced. . Simi-
lar chemical reactions in either direction take
place,according tothe temperature,with weak
acids. Ifor instance, carbonic acid decom-
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poses acetates, borates, &e., and even chlor-

ides to a certain extent at a low temperature.
These are salts the acids of which expal car-
bonic acid at a common and a high tempera-
ture, as is very well known. In case salts
are used which liquefy in decomposing—as,
for instance, salts containing crystal water,
erystal aleohol, &e.—a freezing - mixtuve in
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carbonic acid is obtained,which mixturegives
agood practicable expansive force at the com-
mon temperature, and is therefore well adapt-
ed for condensing the exhaust vapor of car-
boniec-acid motors and for freezing purposes.

My process above described is capable of a
modification that is most important and en-
larges considerably the field of its practical
use.

It will be understood from the foregoing
that by using a freezing-mixture of saltpeter
at the right temperature no cold water is re-
quired for condensing the exhaust or waste
steam of an engine. The reason for this is
that the disappearing latent heat of the lique-
faction of the salt is at least equal to the ap-
pearing latent heat of the condensation of the
steam. Ifsuch an equalized condition exists,
then the condensing of the exhaust or waste
vapor of any motor by a suitable freezing-
mixture is possible and entirely independent
of the temperature, which may be far below
that of the surroundings; buteven if the con-
ditions are not quantitively equal, but only
partly, my process of applying freezing-mix-
tures is, notwifhs’randing, of a great advan-
tage partlcularly in condensing qteam and in
creneml in all condensations Wlneh take place
above the lowest temperature of the surround-
ings. The exhaust of other gas-motors at a
still lower temperature can also be condensed,

but only with the assistance of such means.
as are necessary to carry off that part of the.

latent heatof the vapor whichthefreezing-mix-
ture does notabsorb. If,forinstance,one kilo-
gram of a vapor needs four ]xllO"'lﬂ,mb of a
sohd substance for neutralizing all latent heat
in the solution and at the condensing-tem-
perature the fluid generated by the vapor
cannot dissolve more than one kilogram of
the solid substance, then it is only necessary
to produce in the boiler belonging to the mo-
tor four kilograms of vapor to separate in the
manner described four kilograms of solid sub-
stance; but not all the vapor produced in the
motor is permitted to work, butis compressed
separately from the solution. Three kilo-
grams of fluid are thus produced, and the
other or remaining one kilogram of vapor
passes into the motor to perform work. Af-
ter that the four kilograms of solid substance,
the three kilograms of fluid, and the one kilo-
gram of vapor are mixed to form a freezing-
mixture, which is sufficiently effective to mke
up all the latent heat of the vapor. Thecom-
pressing of the vapor is performed as near to
the temperature of the evaporation as possi-
ble, or at a lower temperature.

It is further to be understood that the re-
verse conditions may take place—namely,
that the cooling-mixtures can absorb more
heat than the latent heat of the vapor can in-
troduce—so that a second motor can be actu-
ated, which, for instance,is charged with car-
bonie acid, (CO,.) The mechanical arrange-
ment of such an engine is hereinafter more
fully described.

Before more fully describing the various
features and actions of the apparatus, I will
first describe another feature of my method
for using and regenerating freezing-mixtures.
After the solid salt ora m1xture of salts has
been produced in the boiler it is brought
back into the condenser, as above described.
This salt or mixture of salts when entering
the condenser has a considerably higher tem-
perature than the freezing-mixture, and con-
sequently carries a noxious heat into that
mixture. In order to prevent this the saltor
mixture of salts is previously cooled, and for
this purpose the freezing-mixture already
used and which goes to the boiler, after the
principle of the counter-current-cooler is em-
ployed, or alarger quantity of solid substance
is used than is theoretically needed, or both
methods may be employed at the same time.
The apparatus for carrying out the method
will now be described.

The accompanying drawings show only a
diagram of the apparatus,-the shape and
whole arrangement of which may be modified
in many respects to carry out the above-de-
seribed method.

The motor IS, in the form of an ordinary
steam-engine, is connected by its steam-inlet
pipe I/ with the reservoir II and by its ex-
haust-pipe L. with the condenser C, in which
is arranged a transversely-extending sieve s,
located above the perforated end L2 of the
pipe L. A suetion-pump N is connected with
the front end of the condenser C, above the
lower end of the sieve s, and the said pump
discharges into the pipe N’, leading to a coil
of pipes E, placed in the heater A, extending
upward on the rear end of the condenser C.
The coil of pipes E connects by the pipe E’
with the upper end of the inclined boiler or
generator D. The steam-dome of the boiler
D connects with an inlet-pipe D’, leading to a
compressor F,in which the superheated steam
from the boiler D is compressed, and then
passes into the pipe ¢, which extends in the
form of a coil in the boiler to finally pass out
of the same to the reservoir H, from which
the steam passes into the engine K to do its
work. From the bottom of the reservoir H
extends a pipe leading to a feed-pump M,
which pumps the fluid For the freezing-mix-
ture through pipe M’ into the condenser be-
low the sieve 8. The pump M runs auto-
matically,and can be used to only partly fill,
when permitted to do so, by a suitable Valee
arrangement, for the purpose of cooling the

fluid by expansion.

The heater A extends upward and connects
at its upper end with a feed-pipe S, contain-
ing two horizontal valves b and ¢, through
Wthh the reproduced salt is charged de]x
into the heater A and oondenser C. The
feed-pipe S is connected by a slightly-in-
clined pipe 8’, containing an agitator R, with
the upper end of an elevator of any approved
construction and inclosed in a casing con-
nected with the lower end of the mehned
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boiler D. The elevator is driven by a shaft
w,extending through a suitablestuffing-box to
theoutsideof the casing. The agitator R, pre-
viously mentioned, is provided with a shaft
w’, carrying arms and also extendin g through
stuffing-boxes to the outside. Both shafts w
and w” are driven by suitable connections
with the engine K or other devices. The salt
or solid substance employed is discharged
onto the sieve s in the condenser C, and there
absorbs the exhaust-steam from the angine K
and discharged into the condenser below the
sieve and through the perforated end of
pipe L.

The feed-pump N sucks up the fluid solv-
ent in the condenser C and forces the liquid
through pipe N’ into the coil of pipes K in
the heater A. In these pipes E the fluid
freezing-mixture rises slowly and in the up-
per part of the said pipes reaches a boiling-
temperature in case the salt has been suffi-
ciently dried (in pipe S’) to a temperature

-above the boiling-températare of the solvent

and at the time the salt passed onto the sieve
and took up the steam. The liguid then
passes through pipe E’ into the hoiler or gen-
erator D, which is heated so that the salt
separates from the solvent and the latter ap-
pearsin thestate of vapor, (orsteam,) and this
vapor or steam passes through pipe D’ to the
compressor I,

It is understood that by the desiceation of

the liquid in the boiler D heat is taken up

from the outside so that the steam receives a
higher pressuré for working purposes. This
exteriorly taken up heatis not verylarge and
is only a part of the entire amount of heat
for evaporation, the remaining or larger part
of the heat being in the apparatus itself
and becomes active by the solidification of
the salt.. The salt slides down to the lower
end of the boiler D, is taken up by the ele-

-vator B, the buckets of which discharge the

salt into the pipe 8’, in which the salt is agi-
tated to dry as much as possible. The salt
then passes onto the upper closed valve b
and when a sufficient quantity has aceumu-
lated the valve b is opened. to discharge the
salt on the second valve ¢. The valve b is
then again closed and the valve ¢ is opened
to discharge the salt into the heater A, onto
the coil of pipes E, from which it finally passes
onto the sieve s to take up the incoming ex-
haust-steam, as previously described.

The steam in the boiler D can be utilized
in the usual manner,if desired. Often, how-
ever, in the cases when the insufficient solu-
bility of the used solid substance requires an
amount of liquid solvent outside of the ex-
haust vapor, then the superheated steam is

Dassed to thecompressor I, and is compressed

therein, and then forced into pipe ¢, part
of which is coiled and extends through the
boiler D. 1Inthis part or coil of the pipe g
in the boiler D, a part of the compressed
steam is condensed into a fluid, giving off
part of its freed heat to theboiler—that is, to

the fluid or liquid entering the boiler through
the pipe E’. ‘ o
The steam is conderised within the boiler

D, as the condensation is preferably per-

formed at as low a temperature as possible,
and, also,as by the use of very volatile fluids
the boiler has the lowest temperature of any
part of the apparatus which would be used
for this purpose. Turthermore, the coil part
of the pipe g represents an economical steam-
heater for fluids which boil above the mean
temperature of the atmosphere.

In case the freezing-mixture to be evapo-
rated containsa larger proportion ofsolid mat-
ter than fluid, then it is liable to change into
a plastic or pasty state, which may operate
injuriously in the boiler D.: In order to pre-
vent this, the boiler and elevator are entirely
dispensed with, and a number of pipes, like
pipe 8’, are employed, into the upper end of
which the fluid is regularly injected in well-
measured quantities. The same arrange-
ment is used for liquids which have a higher
dissolving power for the solid substance at
the temperature of the boiler than at the
temperature of the condenser.

If the boiler is dispensed with, then in-
stead of using the coilg the tubes S’ are pre-
ferred for producing liquid solvent, and for
this purpose are provided partly with double
walls and covered with a non-conducting ma-
terial. Thevaporstobecondensed are passed
through the space formed between the dou-
ble walls.

From the. foregoing it will be understood
that the compression of the vapors in thecyl-
inder I and the coil part of pipe ¢ is only a
practical arrangement for a complete theo-
retical process, and can only be used eco-
nomically in case thesteam isonlysufficiently
overheated, so that itenters ataslight com-
pression into a saturated state. Xach fur-
ther reduction of the volumne causes a pre-
cipitation in pipe ¢g. Vapors can also be
treated, such as carbon dioxide, in case it has
a small expansive force and a temperature
far above the boiling-point of fluid carbonie
acid of the same pressure.” In treating such
substances -a considerable increase in tem-
perature in the cylinder F would take place,
S0 as to prevent the successful operation of
the apparatus. In order to obviate this the
method and apparatus is somewhat modified
in the manner presently to be described, ref-
erence being had to the typical apparatus
shown in Fig 3.

In case of insufficient solubility of the sab-
stance, as mentioned above, it is necessary to
restitute or impart to the evapoerating fluid
an amount of heat, which corresponds to the
heat not absorbed by the solid substance in
the dissolving process which takes place in
the condenser. It is, however, not necessary
toform a fluid solvent.

The cylinder O corresponds in size to the
cylinder I, and is connected at its ends with
the pipes P and Q, placed in a tank or vessel
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W, containing acooling-liquid, preferably the
salt solution to be condensed. The upper
ends of the pipes P and Q are connected by
steam-chests R’ and T, respectively, with au
inlet-pipe T’, leading from the eylinder T,
and with an outlet-pipe T% leading to the
reservoir H. The cylinder O and parts of the
pipes P and Q are filled with an indifferent
liguid, such as mercury, paraffine, &e. The
piston in the eylinder O moves in time with
the piston in the cylinder I, and thereby al-
ternately fills and empties the pipes P and Q
with the indifferent liquid. The valves in
the steam-chests R’ and T permit the steam
entering through pipe T to pass alternately
into that pipe P and Q, which empties onthe
return-stroke of the piston in the cylinder O.
The steam thus admitted in the respective
pipe P or Q is compressed on the forward
stroke of the piston in cylinder O, the indif-
ferent liquid being the piston. When the
steam is sufficiently compressed before the
piston is on the end of its stroke, the valve
in the respective steam-chest R’ or T estab-
lishes communication with the pipe 1% so that
the compressed steam passes to the reservoir
H, and from there to the motor I, the liquid
being pumped by pump M back to the con-
denser C, as previously described.

In ease the boiler Dis omitted for the rea-
sons above mentioned, then the liquid in eyl-
inder O is passed into casings surrounding
the pipes P and Q, and through the latter is
passed a liquid which takes up heat, prefer-
ably the cold solution contained in the con-
denser C. With this modified form it is pos-
sible to obtain economical results with solu-
tions which require compressing of the pro-
duced steam or vapor. It will be understood
from the foregoing that I do not limit myself
to the use of the particular substances men-
tioned.

By the above explanations, which also fur-
nish afew typical examples of the new method
for using and recovering freezing-mixtures,
it has been proved that the quantity of heat
which is now lost in operating motors ean be
economically utilized by an endothermo chem-
ical reaction. Inorder to return this heat to
the cycle of operations of the motor it is only
necessary to proceed in reverse order as re-
gards the said reactions.

In what manner the reversing of the physi-
co-chemical reaction is to take place has been
previously described and explained in connec-
tion with the freezing-mixtures—that is, the
utilization for motoric purpoeses of vapors hav-
ing a high expansive force and produced by
certain chemical reactions.

- Incases in which the expansive force of the
vapor is not sufficient for motoric purposes,
then the said vapors can be utilized for heat-
ing purposes. In order to accomplish thisin

an ‘economical manner slight modifications
(presently to be deseribed) in the construec-
tion of the apparatus and the method are
necessary, reference being had 4o IFig. 4.

456,831

Of the four connected receptacles:A’, A% A%,
and A%, thereceptacles A’ and Ahavea higher
temperature than the two receptacles A*and
A%, In the receptacle A’ say a solution is de-
composed at 0° Celsius, so as to produce va-
pors of a low tension—say three-fourths at-
mosphere. These vapors are passed into re-
ceptacle A® to condense therein, thereby giv-
ing off their entire latent heat. In this re-
ceptacle A? is inclosed a second receptacle AS,
in which, for example, fluid carbonic acid is
evaporated. The carbonic-acid vapors pass
from this receptacle A®into the working-cylin-
derE with a working pressure of about thirty-
five atmospheres to actuate the piston there-
in. Thethus utilized vapors condenseat about
—30° Celsiusin the condensing-receptacle A®,
located within the receptacle A, for the rea-
son that the latter receives the condensing-
fluid from the receptacle A% and permits it to
evaporateatapressure of one-half atmosphere
The feed-pump I returns the carbonic acid
back to the receptacle A% while the vapor pass-
ing from receptacle A* to the receptacle A?is
condensed in the latter with a reaction which
bindsheat. Inordertoavoid undesirable com-
plicationsin this process on account of lower-
ing the temperature in receptacles A®and A*
too much for the purpose of bringing down the
tension of A3 to that of A’ and A* to that of
A% it is advisable to introduce into the said
receptacles a substance (a lye for instance)
whkich-with an exothermal reaction dilntes
in receptacle A® and concentratesin recepta-
cle AY thereby reducing the expansive force
or tension. Otherwise the fluid in recepta-
cles A® and A* would have a higher tension, as
in receptacles A’ and AZ? if the receptacles
A’ and A® and receptacles A* and A* had a
like temperature. In utilizing such low-ten-
sion vapors for actuating motors, a turbine
would be the most desirable device to give a
useful effect. .

It remains to further describe the mechani-
cal arrangement in case the freezing mix-
ture is sufficiently strong to be used for re-
moving the latent heat of a second vapor
besides that of the original one used. - This
is also illustrated in Fig. 4,in which the parts
E and ¥’ are regarded as parts of a second
engine, while A® represents the evaporator
and A5 the condenser of the machine shown
in Fig. 1. The remaining working parts are
represented by A’ and A% By the use of
such efficient freezing-mixtures, it is even
possible that the original machine A’, A% A?
and A’ can also actuate with consumption of
a certain quantity of mechanical energy. It
is further possible that the vapor in the parts
E’ I/ does not change its state, but that said
machine is run as an air-engine. This out-
wardly entirely changed system of machines
is only a slight modifiation of my system.

The several-times mentioned “latent heat”
of the vapor must be regarded in the whole
description as a shortened expression for the
well-known quantity of heat which in the
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perfect complete SadiCarnot’sengine is trans-
ferred to the cooler body for the purpose of
bringing the working substance to the origi-
nal (lower) isentropical curve.

It was not convenient to represent the in-
vention by mere formulas in the beginning;
butin thefollowing I now give a concentrated
recapitulation in the precise terms of modern
thermo-dynamics as at present understood
by me.

In Figs. 5 and 7 are represented diagrams
of my improvement, and Fig. 6 is the well-
known diagram of the Carnot-Clausins theory.

U in Diagrams 5 and 7 represents the in-
ternal energy. The working substance re-
mains unchanged in Carnot’s theory; but in
my improvement this substance is repeatedly
or periodically divided, and each part under-
goes, independent of the other, thermo-dy-
namical changes, the parts to be brought to-
gether again for a time to again separate.

The thermal lines given in Figs. 5 and 7
represent an ideal indicator-diagram under
the assumption that the change of volume of
the salt solution, which is very small indeed,
may be altogether neglected and considered
as zero. 'The line a gives the expansion of
the system. (Forexample,saltpeter solution.)

This expansionline ata constant pressureis
not alwaysanisotherme, (asrepresentedin the
said figure,) as there are combinations possi-
ble,in which, for producing steam of constant
pressure, the drying salt must become warmer
and warmer in the pipe S’ for the agitator R.
2 meansadiabatic expansion without presence
of salt, a simple and common adiabatic line.
7 means the absorption in the compressor, an
isotherme illustrating the behavior of a 2as
when its volume is diminished in contact with
its produet of condensation, in which latter a
salt is dissolved, it being assumed that the
concentration of the liquid remains constant.
So far this diagram is similar to the one of
Carnot and Clausius; but the lines « and £ in
my method must be considered in a different
light, as the change of volume takes place in
presence of a solid substance.

The transit of the vapor from the lower to
the higher pressure takes place in combina-
tion with the salt and under a negligible
change of volume and‘in a manner not yet
fully investigated by physicists. The dia-
gram closes in U, the details of which are as
yet not known.

The most important heat reactious which
signify the startling economical advantage of
the new method do not appearin anindicator-
diagram. They are sometimes given by ar-
rows with lines, as in the typical Carnot dia-
gram, Fig. 6. Corresponding to that Fig.
5 will be readily understood. A horizontal
arrow means a change of a guantity of heat
within the system. Vertical arrows mean
heat communication with the outside.

By consideration of the horizontal arrow Q,
under the line y it will be scen that this line,
which indicates an isothermical compression

-+ liquid + vapor.

in regard to the gas or vapor, means at the
same time an adiabatic compression in regard
to the whole system—that is, solid substance
A similar new view is in-
duced by the two arrows near «. The pecu-
liar eycle with crossing adiabates is consid-
ered novel.

Fig. 7 gives the more complicated diagram
for auxiliary compression in the case when
part of the exhaust-heat cannot be bound, as
previously described in reference to the com-
pressor ¥, &e. o F y indicate the diagram as
it would be ordinarily. ‘« # 3’ 9’ show the
modified ideal indieator-line. Thesurfaceun-
der « is work first prodaced, the surface under
the isotherme-line 3 work consumed for com-
pression,then the surface under the adiabatic
line p’’is work produced, and, finally, the sur-
face under p’ is work. consumed, as is the case
in all diagramns. ,

It is understood that the given diagrams
are mere typesof mymethod. Thediagrams
may undergo innumerable variations in the
practical workings of the motor, the same as
the simple Carnot diagramn undergoes changes
in a triple-expansion steam-engine with re-
ceivers and dry, superheated, or wet steam.

Entropy is s:()fflf?-, in which 8 is entropy,
Q quantityof heat,and T temperature. Iam
aware that entropy has been identified with
unavailable energy. The energy, however,
which is not available is generally T'S, (for con-
stant volume,) and the free energy is U—TS,
in which U is the internal energy, which isof
the highest importance in a solution of salt
and in solid substances. Science of the U is
in the first dawn, and I claim to be the first
to use it, so far as I know.

When in the Sadi Carinot eycle the working-
substance undergoes the isothermic compres-
sion an amount of heat (Q,) leavesit with the
temperature T,. The entropy of this sub-
stance decreases therefore in the value — r%?,

2
et [AQ
because the entropy is )T-om the same time

the cool body takes up this heat and gl
2

creases its entropy in the equal value - e
2
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This heat Q, never enters the working sub- -

stance again. Itis and theoretically must be
carried off forever. In thepractical workings
of Carnot’s schemse the heat Q, is dissipated,
changed in heat of lower temperature T,—m,
and therefore the entropy of the whole sys-
tem is inereased for the difference of the un-
equal values.

e
Ty—m Ty
(large) ~ (small)

In my cyele no heat Q, is carried away. It

liguefies a solid substance and thereby it dis-
appears, vanishes in a manner named by
scientists but not yet known. The solid sub-
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stance which my process liquefies stands for
Carnot’s cooler body; but, theoretically, my
solid substance can be and practically mostly
will be of a higher temperature than T, and
the difference of the two fractions, which lat-
ter measure the change of entropy therefore
certainly will be zero at least. The entropy
of the whole system cannot increase; but, on
the contrary, it evidently decreases on ac-
count of the diminished volume and to a de-
gree governed by the change in the solution.
The quantity of heat Q, with the tempera-
ture Ty, which caused: the said liquefaction,
isnow some kind of energy called ‘“latent”
‘heat, physico-chemical energy, disgregational
heat (die Disgregationswarme von Clausius.)
Practically nobody knows what it is, but it
is sure that it is no real heat. Therefove it
does notbehave according to the laws of heat,
and theoretically it may be aimed at, and
practically it is possible to transform this
energy—the former heat Q, of the tempera-
tureT'y—into heat of a higher temperature T,.
I transform it simply by adding a new quan-
tity of heat to the liquid in some manner—
for example, in the one described—and thus
desiceating the liquid. This desiceating-lig-
uid stands in the place of Carnot’s warmer
body, and it shows how heat can pass from a
lower temperature T, to a higher temperature
T, without expense of mechanical work or
any “recompensation,” as now held by mod-
ern thermo-dynamists.

In the explanation of my method I also
mentioned that my machine can actnate a
second common machine. derived from Car-
not’s cyecle.  In this machine Q, is composed
of the heat of condensation of the dissolving
exhaust and the common exhaust. The prin-
ciple of the machines combined is the same
as the principle for my simple machine, hence
further consideration is deemed superfluous.
The desiceating-liquid stands, indeed, in the
place of Carnot’s warmer body; but an-
other body similar to Carnot’s warmer body
must be taken into consideration. This
new body has to furnish the quantity Q,
which comes from the outside. Q. does not
enter at once entirely into the gaseous part of
the workingsubstance. A partof it goes with
the new-formed solid substance down into
the regenerator I, and perhaps farther; but
finally it.comes up again with another part
of the liquid. This part only travels around
in the physico-chemical part of my combined
cycle. Therefore as far as the caleulation is
concerned all of Q, enters the gaseous part
of the working substance in my cycle. In

the Carnot cycle the same vapor ought to re--

ceive at this point the quantity of heat Q, of
the temperature T;. This Q, in my cycle is

composed of the two quantities discussed be-

Q1:Qg+Q1,-

Tt is known that in the Carnot eycle the dif-
ference of the entering and leaving

fore.

heat is

the equivalent of the gained mechanical en-
ergy I -

Q—Q,=L,
(L. measured in calorics.) Inmy cycle there-
fore this quantity is Q.

L= (QuH Q) —Qu=Qur

All heat which comes from the outside into
my working substance is changed into me-
chanical work. The unchanged remainder
Q, travels around, as explained. Theoreti-
callyit is not necessary that my warmer body,
which delivers the quantity Q. should have
the temperature T,. It may have less. In
this case the entropy of the whole system,
even in the practical workings of this scheme,
would not increase by this heat transfer. _

In the cold-vapor machines my warmer
body has the temperature of the surround-
ings the atmosphere and I is consequently
somewhat less. The heat transfer here in-
creases the entropy for an amount due to Qg;
but as Q,, is transformed into work the latter
can give heat of any temperature, however
high, and practically it produces, in some
manner and at some future time, heat of the
temperature of the surroundings. Thusitis
shown that my cycle does not dissipate heat.

It does not increase by any of its partial pro-

cesses the entropy, the increase of which
makes matter nunpleasant from the point of
view of the theoretical machinist.

By my eycle matter is kept in constant abil-
ity of mechanical reaection in eternal youth.
I have invented, to give it in two words, an
isentropical engine.

Having thus fully described my invention,
Iclaim as new-and desire to secure by Letters
Patent— )

1. The method of reducing the entropy of
vapors, consisting of changing the heat form
of energy into the physico-chemical form by
dissolving solid substances in vapors or-in
their products of condensation, as set forth.

2. The method of guiding the inecrease of
the entropy of vapors, consisting in changing

the physico-chemical form of energy into heat

by desiceating-liquids charged with sub-
stances which bind heat when combined with
the said liquids at the same temperature, as
set forth.

3. The method of transferring heat from a
lower temperature to a higher temperature,
consisting of liquefying a solid substance at
a low temperature under the influence of
chemical affinity and consuining heat and re-
covering thesaid substance in solid form from
the produced liquid by subjecting the latter
to a reverse physico-chemical reaction at a
higher temperature, as shown and described.

4. The herein-described method for actuat--

ing a thermo-dynamical machine, consisting
in regaining the original amount of entropy
of the system of working vapors by changing

.the heat form of energy into the physico-

chemical form after the entropy has been in-
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¢reased and then changing the physico-chemi-
cal form of energy into the heat form, in-
creasing ab the same time the amount of en-
tropy, substantially as set forth. '

5. The herein-described method, consisting
in compressing vapors to develop heat and at
the same time transferring the heat thus de-
veloped into the liquid, substantially as de-
scribed.,

6. The herein-described method, consisting
of compressing the vapors to develop heat
and at the same time transferring the heat
thus developed in the liquid, and also desie-
cating or decomposing the liquid by the heat,
substantially as shown and described:

7. The herein-described method of com-
pressing unsaturated vapors without heating
the same, consisting in foreing the vaporsinto
a coil of pipe or vessel without change of vol-
ume and then compressing the vapors with a
liguid and at the same time carrying off the
heat,; substantially as described..

8. The herein-described method, consisting
in desiceating liquids to precipitate solid sub-
stances and to produce heat and at the same
time adding an amount of new heat for actu-
ating-motors or for cooling the source of the
new heat, substantially as deseribed.

9. The herein-described method for actu-
ating a thermo-dynamical machine, consisting
of first changing the waste or exhaust heat
into the form of physico-chemical energy and
then changing the physico-chemical form of
energy into heat, substantially as described.

10. The herein-described method for actu-
ating a thermo-dynamical machine, consisting

of first binding the waste heat of the machine
by dissolving solid substances in vapors orin
their products of condensation to form a
liquid and then desiceating the liquid to re-
cover the solid substances and the vapor con-
taining the waste heat and the new heat in-
troduced with the desiccation, substantially
as described.

11. The herein-described ‘method for actu-
ating a thermo-dynamical machine, consisting
of first binding the waste heat of themachine
by dissolving solid substances in the vapors
or their produects of condensation to form a
liguid and then desiccating the liquid at a
low temperature for freezing or cooling pur-
poses and to recover the solid substance and
the vapors containing the heat and the new

| heat of a very low temperature and caused

by the desiccation, substantially as described.

12. The herein-described method for actu-
atingathermo-dynamical machine, consisting
of first binding the waste heat of the machine
by dissolving - solid substances in the vapors
or their products of condensation to form a
liquid and then desiceating the liquid at a
high temperature to recover the solid sub-
stance and the vapor containing the waste
heat and the additional new heat of a high
temperature and introduced by the desicea-
tion to form power for driving the machine,
substantially as described.

HERMANN MEHNER.
Witnesses: ‘
THEO. G. HOSTER,
C. SEDGWICK.
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