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PROVISIONAL SPECIFICATION.

Improvements in or relating to Fluid Pressure Thermo-dynamio
Engines. : '

I, Jacos TrreLEr WamnwriGHT, Civil Engineer, of 12103, Wabash Avenue,
Chicago, State of Illinois, in the Republic of the United States of America,
do hereby decldare the nature of this invention to be as follows:— .

I have invented a new and useful art, an apparatus, and a method of operation,
all of which pertain to said néw art. :

This new and useful art consists in utilizing as a source of energy heat that
is common to terrestrial matter and manifested as temperature condition. A
rationalle and description here follows. '

Heat engines which operate by the varying condition of a working fluid, as
relagards pressure, volume, and temperature, have properly been divided into two
classes. i '

1st. Those known as heat motor engines, and which by their operation trans-
form or convert heat into dynamic energy or work. 2nd. Those known as heat
pumps, and which are merely motor engines with a reversed cycle of operation,

and consequently transform dynamic energy into heat.

Heretofore, an essential to the operation of such motor engines has been the
maintenance of a refrigerator or medium of heat reception to receive the accumu-
lation of unconverted heat after passing through the engine.

‘Whereas, the object of my invention is fo dispense with this refrigerator,
either wholely, or partially.

Also, heat engines heretofore made exemplified the following principles, first
enunciated by Sadi Carnot, and now commonly known as the sccond law of
thermodynamics. .

1, “All heat motor engines are similar in that they receive heat from some source,
transform part of it into work, and deliver the remainder to a refrigerator.”

2. “In the thermo-dynamic sense, a heat motor engine is perfect only when
the cycle is reversible, and the efficiency of such an engine is expressed by an
average ratio of loss of temperature to initial absolute temperature of the heat
applied. - :

PpAl_thcmgh these two principles or laws apply with correctness to heat engines
heretofore made, I have discovered or observed that they are not correct for a
broader and more comprehensive treatment of the subject. In fact, they apply
only to a specific type of engine, have not the broad scope of a general nature,
a;ldhdo not apply to all heat engines. However, they disclose the present state
of the art.

Also, I have discovered or observed that the two above mentioned laws should
be revised so as to read as follows.—= '

1. All heat motor engines are similar in that they receive heat from some source ;

‘transform this heat into work, wholely, or partially; and deliver what remains

to a refrigerator.

2. In the thermo-dynamic sense, a heat motor cngine is perfect -only when
ot i
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the cycle is reversible, and the efficiency of such an engine is expressed by a
ratio of loss of heat to quantity of heat applied. ) o .
An -application of my invention cousists in combining 2’ heat motdr engine
with a novel apparatus which is merely a part of iy invention” and "is herein
called a potential transformer; in & manner to intercept the transfer to a refri-

S

gerator unconverted heat that has passed through the motor engine; and return .

such intercepted heat to its source, or to the motor engine, by the expenditure
of less dynamic energy -than is generated by the motor engine.

‘When the heat from a heat.motor enginé is .thus intercepted. and’ wetuined,
a supply of heat can be utilized at a comparatively low temperature and from
some convenient source such as the atmosphere, or a body of water, because it
is not necessary to maintain a refrigerator for-the reception of an aceumulation
+ of ejected heat. L L . . ..

The above-rationale of the matter is simple ‘and explicit” “but necessitates an
explanation in regard to the nature and properties of the potential transformer.

Yor a potential transformer; I have invented a new kind of heat engine which
T term potential transforming engine. - '

‘When perfect and reversible in a thermo-dynamie sense; this kind of engine

can transform a fluid from one potential condition to an other, without changing
the intrinsic or total contained energy of the fluid; and consequently at no cost,

nor gain, as regards cxternal work or dynamic efergy. Also, its operation can’

be regulated so as to transform the potential condition of the fluid either with
cost, or gain, as regards external work; and consequently with a corresponding
changed condition as regards the intrinsic encrgy of the fluid.

. My invention ‘is bascd on the feasibility of transmuting or transforming the
fluid from a lesser to a greater potential condition, accompanyed by but a meager
increase in intrinsic energy, for the purpose of affording means to manipulate
for a transmutation of its contained energy into dynamic energy or work; all
in accord with the first law of thermodynamics; and with the second law, as
hereinbefore revised by myself. .

In a generic sense; my preferable process or method of operation for trans-
forming a fluid from a lesser to a greater potential condition; consists in
densifying the fluid by abstracting heat or energy therefrom while maintaining
it at conveniently low pressure, transferring: this heat to the thus densified fluid
while maintaining it at higher pressure, by or through a medium which is adapted
to cause a greater increase in potential condition than' increase in intrinsic
energy considered proportionately respectively as regards total potential condition
and total contained or intrinsic energy. -

A perfect transformation is éffected when there results no change in intrinsic
energy. With regard to most fluids; it may be remarked that such transform-
ation of the potential condition results at a corresponding temperature which does
not differ from. that corresponding with the initial potential condition, when the
fluid is a perfect gas; and at a changed temperature when the fluid is in the
condition of a mixture of liquid and saturated gas. ‘With such a mixture, a
change in potential condition corresponding with no change in intrinsic energy
necessitates a change in the relative proportron of liquid: to gas, and consequently
a change in its temperature because the values for specific-heat respectively for
the liquid and gas are not equal. :

Referring to the accompanying drawings. For the purpdse of simplicity,
these drawings have been made in a conventional manner, and refinements in

matters of detail and scale have been purposely omitted because the specified .
parts when taken separately are well known devices and may. be constructed in-

. anv manner that is suitable and known. o :

Figure 1.shows an elementary:- type of potential transforming engine which
approximates an ideal in a.thermo-dynamic sense, but is not so efficient in a
mechanical sense. A diaphram capable of a ready conduction of heat there-
th,rough is shown at ‘A, it separates the -interigr of -a non-co,r__lductirig cylinder
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Improvements in or reating to Fluid Pressure Thermo-dynamic Engines.

into the two parts B and B B, each of these cylindrical parts are provided with a
non-conducting piston respectively indicated by C and C U, these pistons are moved
to and from the.diaphram A by means of separate racks and pinions respectively
shown at D and D D. For explanatory purposes, crank arms indicated at &
and G & are here shown for operating their respective pinioms; and for the
purpose of avoiding prolixity, mechanism for operating these crank arms has
been ‘purposely omitted because such explanation is not essential to a proper.
understanding of the particular principles and operation herein involved.
Preparatory to operating; a permanent charge of working fluid is charged
through the conduit E and opened cock I and into the cylinder B while partially
withdrawing the piston C; the cock I is then closed to put the engine in con-
dition for operation. This fluid is only a working fluid and not the fluid to be
treated or transformed. It is preferable that this fluid shall be the same kind as
that which is to be treated. Also, it is essential that this cylinder shall now be

_only partially expanded and thereby permit ample room for subscquent expand-

ing and contracting of the piston C. -
. Preferably, a cycle is cifected by the following successive operations.—

1. Starting with the pistons placed as shown in Iigure 2. Through the
conduit ¥ E and opened cock I F and while withdrawing the piston C C to its
full extent; a charge of vaporous, or gaseous fluid io be operated upon or trans-
formed is received intp the cylinder B B. The cock F ¥.is then closed. 'The
pistons have now acquired the positions shown in ligure 3. _

This fluid is thus received in a certain condition as regards its coniained or
intvinsic energy, also in a certain potential condition.
~ This operation causes the piston C C to effect external work or dynamic energy
by reason of its withdrawal with the fluid pressure thereon. :

2. The piston C C remaining stationary; the working fluid in the cylinder B
is expanded and cooled by a partial withdrawal of the piston C; at a slow rate
of speed so as to make etficient the accompanying transfer of heat through the
diaphram A, from the fluid in the eylinder B 1B to the fluid in the cylinder B.
This operation causes the fluid in the cylinder B B to lessen its pressure by reason

-of its loss of heat, while the fluid in the cylinder B effccts work by reason of

its expansion and pressure. The pistons have now acquired the positions shown
in Figure 4. . ) '

3. With the piston C slowly continuing its course of withdrawal; the cylinder
B B is contracted by forcing the piston C C towards the diaphram A, preferably
at constant pressure. The pistons have now acquired the positions shown in
Figure 5. This operation causes the fluid in the cylinder B to be further cooled
and continue its production of work by reason of its expansion; while the fluid
in the cylinder B B is caused to contract by reason of the application of external
work thereon, and loss of the heat transferred to the contents of the cylinder B.

4. Wth the cylinder B I3 contracted, and the piston C C remaining stationury,
the cylinder B is contracted by slowly foreing its piston C back to its initial
position. This operation causes the fluid in the cylinder B B 1o acquire tem-
perature and pressure by reason of the compression of fluid in the cylinder B.
The pistons have now acquired the positions shown in Figure 6. .

5. The piston C remaining stationary, the fluid in the cylinder B B is removed
in a transformed condition through the conduit E I, by opening the cock F F
and forcing the piston C C to its initial position; the pistons have again acquired
the positions shown in Figure 2, and the cycle is completed.

The relative extent of the successive operations which make up a eyecle can be
regulated so as to produce any desired degree of change in potential condition.
The degree of change in intrinsic enecrgy is dependent upon the degree of
pressure under which the treated fluid is densified, and is an increasing function
of this pressure.

This transforming engine posesses the following objectionable features.—
1st. The process is not continuous. 2nd. The enginc is not highly efficient,
in a mechanical and constructive sense. '



4 e - No 3158._A.D. 1900,

smm o

Improvements in or relating to Fluid Pressurc Thérmo-dynamic Engines.

To. overcome these objectionable features; I have invented the type of trans-
forming engine herein shown by Figures 7' and 7°, taken together as a whole.
L prefer to operate this engine so as to. effect a process or method of operation
that is. less generi¢ than that hereinbefore mentioned, which consists in liguitying
the fHuid by abstracting heat or energy theretrom while maintaining it at o
relatively low. pressure, and transferring this energy to 'the liquified Hluid while
‘maintaining it at a lhigher pressure. With this particular apparitusy this
process. or method of operation is effected in the more specific manner which

consists in liquifying the fluid by abstracting heat therefrom, while maintaining -

it at a relatively low temperature and pressure by a regenerative action; und
4ransferring this heat to the liquified fluid while maintaining it at a higher
pressure: ’ ' . : '

A rogenerative action is herein understood .to be an action in which- there is
an interchange of heat between working fluid that precedes and working fluid
that follows 1n the same routine. .

Referring to Ifigures 7* and 7". In order to clearly show the operation of
this engine and the principles involved; in a conventional manner the apparatus
-i8 shown by these two figures, when they are taken together as a whole; certain
cdonduits shown in one figure connect with and continue as the same conduit
+n the other figure, these conduits are vespectively indicated by the same
‘reference letter 1n each figure, and arc the conduits Z, Y, X, and W ; the direction
which the fluid is caused to pass through the various conduits is indicated by

‘conventional arrows. Iigure T7* is a sectional-elevation and shows that

portion of the apparatus where manipulations are effected, as regards regeneration
‘of heat. Iigure 7" is a plan and shows the dynamic mechanism. _in a con-
ventional munner, and wherc desirable, the conduits and engine cylinders are
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‘shown to be surrounded by suitable insulating material to prevent thermai’

‘inefficiencies by reason of external radiatiom.

In operation, preferably, the fluid to be treated or transformed is received in -

a gaseous condition by the conduit U and passes therethrough into the conduit Y
which extends from the pressure reducing-valve V to the compression eylinder C1.
This fluid enters the conduit ¥, therein mixes with the current of fluid passing
:therethrough from the valve V, passes from this conduit into the compression
cylinder Cl, is compressed in this cylinder and delivered therefrem into the
conduit Z and passes therethrough until the valve V is reached at the end 'of
this conduit Z, by passing-through this opened valve it again enters the conduit’Y

to again pass therethrough to the compressor Cl. Through the conduit X, and:

.as explained later, a portion of the fluid is withdrawn from this circuit.

A diaphram or siding capable of a ready conduction of hcat therethrough is
.indicated by D, and: separates the above mentioned conduits Y and Z. The
" .above mentioned compression effected by the compression cylinder G1 causes a
changed condition to the fluid, as regards pressure and temperature; thereby
4he Huid pressure is increased and also the temperature of the fluid is increused.

The above mentioned passage of this fluid through the conduit %, in this com-
.pressed and heated condition, causes. an efficient regenerative interchange of
heat through the diaphram D, and with the colder fiuid passing in an.opposite
direction in the adjoining conduit Y. ) .

This regenerative interchange of heat effects a self-intensifying frigefactive
effect, culminating at the valve V, and causing the fluid in the thus frigefied
end of the conduit Z to condense to the liquid condition. By reason of gravita-
- tion, this frigefied liquid fluid collects in the trap or upturn at the bottom. of
the conduit Z, from whence it is forced through the upward turn of this frap
until it reaches the valve V at the top of this uptwrn in the conduit. By pass-
ing from thence through the orifice or opened pressure reducing-valve V, the
culminating frigefaction is then effected by reason of the evaporation of this
liquid due to its entry into the conduit’ Y wherein a lesser pressure is maintained
by the combiped action af the valve V and the compressor C 1. :
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Tor the purpose of effecting an eflicient regenerative interchange of heat to
condense the fiaid in the conauit Z; the frigened end of the conduit Y and the
adjoining branch-from the conduit % are purposely . extended upwards and
separated by the-heat conducting diaphram, in order that ine released liquid
from the valve V may gravitate along the diaphram and toward the warmer
portion of the conduit and thus insure a rapid. evaporation and thus prevens
an accumulation of this liquid after passing through the valve V.

Through the conduit X, a portion of the liquid Huid is withdrawn from the
conduit 4. "This withdrawn liquid passes through the conduit X and enters the
pressure pump '3 wherein it 1s put under pressure and ejecied therefrom into
and through the conduit W wherein this increased pressure is maintained. 'I'he
conduit W is separated from the conduits Z and Y by the diaphram or siding I
which is capable of u ready conduction of heat therethrough.

¥or a normal working ox the apparatus; the weight of the liquid fluid thus
withdrawn from the conduit Z ana forced through the conduit W, and there-
from from.this apparatus, is equal to the weight ot gaseous Hluid received into the
apparatus threugh the conduit U. Through the diaphram F, there is an eflicient

.nterchange of heat between the frigefied liquid passing through the conduit W

and the warmer and gascous fluid passing under ua lesser pressure and in an
opposite direction through the adjoining conduit Z. Thus; the gaseous fluid to
be treated or transformed is received into the apparatus, through the conduit U;
ds condensed to the liquid condition when it reaches the frigefactive end of the
conduit Z; is kept in a liquid condition and under a greater pressure after pass-
ing through the pump 1’3; and while under this pressure and passing through
ihe condumt W along the diaphram 1, 1t receives heut abstracted trom the gaseous
fluid in the adjoiming conduit, for the purpose  of aiding the condensation in
the conduit Z. :

The eireuit through the valve V is’ maintained for ihe purpose of producing
the self-intensive frigefactive effect, and should be operated with sufficient flow,
Lut with little difference in pressure .through this valve; because’ the efficiency

"of a reducing-valve or orifice for.this purpose, in a-thermodynamic sense, 1is

affected by this difference in pressure and is a deereasing function thereof.
The counter shaft 1' is driven by any suitable souree of dynamic-energy. By

-means of suitable regulating devices such as the. belted sprocket cones shown

at-R 1 and R 3, the counter shaft T actuates the compressor C1 and the pressure
pump I’3 by means of their respective crank shaft and piston shown at S1
and 8 3. These sprocket cones or an equivalent regulating device afford suitable
means for regulating the relative flow through the compressor C1 and the pressurc
pump- 1>3. The pressurve reducing valve V is of the type used on self-intensive
frigefuctive apparatus, and can be readily adjusted to effect any desired chango’
of pressure. .
Thus. As presented a description of a type of potential transforming engine

-that receives a continuous. low of gaseous fluid to be treated; ejeets the same in

a continuous flow, and in a.changed potential condition in the same sense as
hereinbefore mentioned and described in connection with the apparatus shown

by Figure 1.

Figures 8* and 8" taken together’ as a whole, show a preferable munner of
combining the iype of potential transforming engine shown in Figures 7* and 7"
with an drdinary type of heat motor engine. In order to clearly show the
operation of this combination and the principles involved; in a conventional
manner the apparatus is shown by these two figures, when they are taken together

.a8 a whole; certain conduits shown in one figure connect with and ccntinue

as the same conduit in the other figure, these conduits are respectively indicated
by the same reference Jetter in each figure, and are the conduits Z, Y, X, W, U,

.and L; the divection .which the fluid is caused to pass through the various con-

duits is indicated by conventional arrows. Tigure §* is a sectional clevation
and shows that portion of the apparalus where manipulations arc cffccted, as

v -
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regards regeneration, and interchange of heat. Iigure 8" is a plan and shows
the dynamic mechanism. Wor the purpose of comvenience, the various parts
of the transtorming engine, where snowi in this combination, are respecuvely
indicated by the same reference letters that arc used in Kigures 7* anu 7% 1n
a conventional manner and where desirable, the conduits und engine cylinders
are shown to be surrounded by suitable insulating material to prevent thermal
inefliciencies by reason of external radiation.

T'he object of this combination i§ to effect an interceplion of the ejected low
pressure niuid from the heat motor engine, transform tne potential condition of
wnisg ejected Hluid by passing same through the potential transforming engine,
return this transformed and hugh pressured Huid to the heat motor engine,
increase the inwinsic energy of uvhis returned fiuid by raising its temperature
to that of available terrestinal atmosphere, pass this comparatively heawéd fluid
through the working cylinder of the heat motor engine, and thus completc the
cycle 1n accordance with the principles hereinbefore explained in the rationale
of the matter as regards utinzing heat that is common to terrestrial matter
for the purpose of transmuting same into dynamic energy.

In operation, the low pressure gaseous huid is ejected from the working
cylinder 12 2 of the heat motor engine, it is also ejected from the working cylinders
of- the auxiliary motor engines ¥ 1 and 13, which are dircctly attached respec-
tively to the compression cylinder C1 and the pressure pump v g for the purpose
of supplying the nceessary dynamic cnergy to operate same. "This ejected low’
-pressure Huid is received 1n the conduit U and therefrom passes into and through
the various conduits of the transforming engine in identically the same manner
as was doscribed for figures 7* and 7*. The transformed and comparatively cold
fiuid, under high pressure, and in liquid condition, passes from the conduit W
mto a continuation of this conduit shown at K which is separated from the

-conduit H by a diaphram or siding J capable of a ready conduction of heat there-
through. Through the conduit h; preferably; is forced a current of air taken
directiy from the atmosphere, or a current of water taken from some large body
of same, by means of a suitable fan or circulating device which it is not necessary
to show herc, and is purposely omitted in order to avoid prolixity. Through the
diaphram J, the current of avmosphere passing through the conduit H effects an
exchange of heat with the current of colder fluid passing in an opposite direction 1n
the adjoining conduit K; thercby, the high pressured liquid fluid is heated

" and evaporated at high pressure ‘and is forced through the continuation of this

conduit shown at L. From thence, this high pressure gasecous fluid is withdrawn
to operate the before mentioned motor cylinders 181, 12, and lid. From these
motor cylinders, this fluid is ejected at low pressure inte the conduit U, and

" thus the cycle is completed. - . _ :

In order to renew vhe working fluid lost by leakage, and to maintain a proper
quantity of fluid in the conduit system, the pump P4 forcés a supply through
the conduit N and from thence into the conduit W. The fluid is supplied to
this pump in a liquified condition, and by means of the conduit M which lcads
from some suitable reservoir containing a supply théreof. It is desirable that
_this liquid shall be volatile, cheap, veadily available, and non-coriosive. Con-
sequently, I prefer to use liquid carbonic acid, or liquid air. :

‘The current of atmosphere passing through the conduit H is the source from
which heat is supplied for actuating this whole system of mechanism. If it
were possible to construct the apparatus so that a perfect etliciency would be
obtained from all of its parts; the heat that disappears or is abstracted from the
current of atmosphere would represent the surplus of dynamic or mechanical
energy developed by the whole apparatus; in other words, all of the-heat talken
from this current would be transmuted into dynamic energy available for any

"purpose. In a practical apparatus; the difference between the actual available
dynamic energy and the heat abstracted from the current of atmosphere represents
‘that portion of the abstracted heat that is not transmuted into dynémic energy
but is dissipated; consequently,itis desirable that the various parts shall be con-
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Improvements in or relating to Fluid Pressure Thermo-dynamic Engines.

structed so as to effect the greatest possible degree of efficiency, particularly
as regards fluid expansion and fluid compression. From the pulley O
on the shaft of the motor engine K2, all availuble dynamic energy can be taken
by means of a belt or other suitable device- and applied to any desired
purpose, For the purpose of effecting a suitable regulation of the
relative flow through the various- conduits; the various pistons are
connected one to the other by means_of the. counter shaft I' and the several
belted sprocket cones connecting this counter-shaft with the crank shafts that
operate with these pistons, and shown respectively at R1, R2, R3, and R4.
For convenience in starting. and stopping the apparatus; valves . for stopping
the supply of motive fluid from the condwit L to the engine cylinders E1, EZ, .
and I 4, are shown respectively at L1, 1.2, and L 3; clutches for disconnecting

“the torsional action of the shait T in regard to the several sets of sprocket cones

are shown respectively at T1, T2, T3, and T'4. In like manner the. clutch T'5
disconnects the pulley 5 which is used only when starting the apparatus,
and as a means, for then connecting some suituble steam engine or other con- -’
venient source of dynamic energy for the purpose of actuating the counter shaft
and thereby actuate the mechanism of the apparatus until a normal working -
is effected ; when the apparatus has acquired a normal working condition, this pulley -
s disconnected from the shaft T by this clutch T 5, the auxiliary starting engine
is stopped, and the apparatus continues by its self operating action.

By utilizing the cooled current of atmosphere ejected from the conduit H, .
for frigefactive purposes, the apparatus becomes a self operating frigefactive
engine. , .

In order to malke clear the principles involved; in Figures 7* and 8%, it was .
necessary to adopt a conventional manner of showing the conduit system. In-
practice, it is desirable to adopt an annular spiral coil system. _

Preferably; this coil system consists of a continuous series of flat spirals -

~ placed one over the other, separated into successive layers by horizontal partitions

30

40

of non-conducting material; and between these horizontal partitions, a spiral -
partition of the same material is arranged to form a flat spiral conduit in each '
layer, and so as to contifiue successively through the series of layers, and to
conduct the current of low pressure fluid; in and along this insulated conduit '

“containing the current of low -pressure fluid, are placed conduits or pipes con-

taining respectively the several high pressure fluid ecurrents, these pipes are .
made of material which is capable of a ready conduction of heat therethrough.
Figures 9 and 10 show a spiral coil constructed on this system, Figure 9 is
a sectional plan, Figure 10 is a sectional elevation, and the same reference letters
are used in both of these figures to indicate the same parts. In the interior
of the hermetically closed casing C, the high Ppressure fluid pipes or conduits
2 and 3 are contained in the insulated spiral conduit 1 and there surrounded
by the current of low pressure fluid contained in this conduit 1. :
Thus, is presented a description of an operative and practical apparatus for .

~ effecting the purpose of my invention.

45

It is herein understood that any operation mentioned in connection with my -
invention may be performed in any manner that is suitable and known. Also,
my invention is pot limited to the use of any particular material in the construe-
tion of the various parts, nor to the use of any particular working fluid. Also,

" the application of a multiplex method of combination, which consists in effecting

a0

the same cycle of operation by means of inter-dependent action between two
or more apparatus, shall be considered as a mere equivalent of the simple single -
apparatus shown. ' :

Dated this 1st day of February 1900.

JACOB TRIPLER WAINWRIGHT,
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COMPLETE SPECIFICATION.

. Improvements in or relating to Fluid Pressure Thermo-dynamic
' Engines. .

I Jacon TRIPLER WAINW RIGHT, Civil Engineer, of 2103, Wabash Avenue,i
Glncago State of Illinois, in the Repubhc of the United States of America,

.- do hereby. declare the nature of this invention and in what manner the same is .

to be. performed, 1o be . paltleulally descrlbcd and ascertained in and by the
following statement:—

I have mvented a new and useful art, an appara,tus and'a method of operation,
all of whith pertain to said new art.

The purpose of this art consists in utilizing as a source of energy heat that is
common to terrestria) matter and manifested as tempmature condltwn A
rationale and description here follows. -

Heat engines heretofore made which operate by the varying condition of a

5
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working fluid, as regards’ pressure, ‘volume, and temperature ; have propeily been @ *

divided into two classes. - 1st. Those known as heat motor engines, and which"

by their dperation transform or convert heat into dynamic energy or work.
2nd. Those known as heat pumps, and which are merely motor engines with a
" reversed o\'clc of operation, and conscquently transform dynamic cnergy into
heat

" Heretofore, an }'sspntla] to the operation of such motor engines. has been
the maintenance of a refrigerator or'medium of heat reception io receive the
accumulation of unconverted heat afier passing through the engine. Whereas,
-the purpose of my inv ention is to dispense with this lcfugmaiox, cither wholelv,
01 partially.

"Also, heat engines heretofore made exemplified the following punmples, first
enunciated by Sadi Carnot, ‘and now commonly known as the secomd law . of
thermodynamms
* 1. “All heat motor engines are similar in that they receive heat from some source,

tran°f01m part of it into work, -and delive the remainder to a refrigerator.”
o “Tn the thermo-dynamic sense, a'heat motor engine is porfect only when the
cycle is reversible; and the efficiency of such perfect cngine is expressed by the

difference between the respective temperatures of heat reception and heat rejec- ©
tion, divided by thé absolute-temperature of heat reception, {aken as an average

with respect to the units of heat applied and the portions of these units which are
rejected.”

‘Although these two principles or laws apply with correctness to heat engines
heretofore made, I have obsérved that they are not correct for a broader and
more comprpbenswe treatment of the subject. In fact, they have not the broad
scope of a general nature, do not apply to all heat engines, and merely apply to
that particular type in which all portions of the working fluid progress through
the same femperature changes with common-to-all cmn’spondmg rates of
* change in potential condition.

Also, I have observed that the two above mentioned laws should be revised
" 80, as to read. as follows.—
) . All heat motor engines are similar in that they receive heat from some séurce ;
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hansfmm this heat into work, wholelv, or ‘partially; and deliver what remains

10 2 refrigerator. .
In the thermo-dynamic sense, a hvaf molor cngine iy perfeet only when
the cvcle is Teversible, and the efficiency of such perfect engine is expressed by a
ratio of loss of heat to quantity of heat applied.
A preferable apphcatmn of my invention consists in combining a heat motor
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engine with a movel apparatus which is mervely a part of my invention and is
herein called -a potential transformer; in a manner to intercept.the unconverted
heat that has passed through the motor engine, and prevent the transfer of
same to. a. refrigerator; and return such iniercepted heat to its source, or to the

. motor engine, by the expenditure of less dynamie energy than is gemnerated

by the:motor engine. When the heat from a'heat motor engine is thus intercepted
and returned; a supply of heat can be utilized at a comparatively low temperature
and from.some convenient source.such as the aimosphere, or a -body of water,

lo. because. it is not necessary to maintain u refrigerator for the reception- of an

accumulation of ejected heat. . . S .
The above rationale of thie matter is simple and explicit but necessitates an

explanation in regard to the nature and properties of the potential transformer.
For a_ potential transformer, I have invenied 2 new kind of heai engine which.

I term potential transforming engine. Its function, as applied to my invention

in. a preferable manner, is to transform or transmute the potential condition of

the working fluid after passing through the motor engine, and. thus dispense with
the necessity of maintaining an external refrigerator for receiving the accumu-
lation of such ejected heat. The preferable manner in which this result is
attained consists in reducing the potential condition of the fluid to be trcated,.
by abstracting heat from saine; when this fluid has thus acquired a compara-
tively. low potential condition and consequently is not capable of developing:-
much. latent heat by. a change in condition as regards density -and pressure, its
condition is then caused to be changed by a meager external application of
dynamic encrgy or work; the above mentioned 'abstracted heat is then returned
to the thus densified flaid held under an increased pressure and therveby causes
a transmutation to the condition of greater potential by reason of the returmed
heat existing in the same but more densjfied fluid; and effecting this abstraction
and return of heat by a regeneralive action which is made effective by causing
different portions of regenerative fluid to progress through the same temperature .
changes-with corresponding rates of change in potential condition that differ.

‘When perfect and reversible in a thermo-dynamic sense ;. this kind of engine.. -
can transform a fluid from one.potential condition to an other, without changing-
the total contained emergy of the fluid; and consequently at no cost, nor gain.
as regards external work or dynamic energy. Also, its operation can be regulated
so as to transform the potential condition of the fluid either with cost, or with
gain, as regards external work; and consequently with a corresponding changed:
condition as regards the total contained energy of the fluid. o

My invention is based on the feasibility of transmuting or transforming the
fluid from a lesser to a greater potential condition, accompanied by but a meager
increase in total contained energy, for the purpose of affording mecans to manipu-
late for a transmutation of its contained energy into dynamic energy or work; -
all in accord with the first law of thermodynamics; and with the second law of
thermodynamics, as hereinbefore revised by myself. -

In a generi¢ sense; my preferable process for effecting such transformation
consists in lessoning the potential condition of the fluid by abstracting heat from -
same ; when the fluid has thus acquired a lowered potential condition, effecting
a changed condition by increasing its demsity, or fluid pressure, or both, by an
external application of force; returning said abstracted heat to the thus densified
fluid held under increased pressure; and effecting this abstraction and return of
heat by a regenerative action in which different portions of regenerative fluid
are caused to progress through some identical temperature changes with corre-
sponding rates of change in potential condition that differ. - :

"A perfect transformation of the potential condition is effected when there
results no change in the total contained cnergy. With regard to most fluids:

"it may be remarked that such transformation results at a temperature which does

not differ from that corresponding with the initial potential cond_iti(m,_ when the .
fluid is a perfect gas; and at a changed temperature when the fluid is in the con-
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dition of a mixture of liquid and saturated gas. - With such a mixture, a2 change:

in potential condition corresponding:with no change in total contained  energy
necessitates a change in the relative proportion of liquid to gas, and consequently

a change in its temperature because the values for specific-heat vespectively for
the liquid and gas are not equal. - ' : ' ' SR 5
. The drawings filed with my Provisional Specification are herein referred" to:

in all cases. For the purpose of simplicity, these drawings have been made in:

a conventional wmanneyr, and refinements in matters pf detail and seale have been:
{:urpo—sely omitted because the. specified parts when taken separately are well |
inown devices and may be constructed in any manner that is suitable and known. 10-
: Figure 1 shows an elementary iype of potential transforming engine which
epproximates an ideal in a.thermo-dynamic sense, but is not so eflicient in a®
mechanical ‘gense. Figures 2; 3, 4, 5,-and 6, are merely "of the nature of - a
diagram, and-are for.the purpose of ekplaining {he successive operations that’
make up a cycle. A diaphram’ capable of a ready conduction of heat there- 15t
through ‘is shown at A, it separates tho interior of a non-conducting cylinder
into the two parts B'and B B, each of these cylindrical parts are provided with a-
non-conducting piston respectively indicated by C and C C, these pistons are moved’

to and from the diaphram A-by means of separate racks and pinions respectively-
shown at:D and D D.  For explanatory purposes, crank arms indicated.at G 20:
and G G are. here shown for operating their respective pinions; and for theé
purpase of avoiding prolixity, mechanism for operating these crank arms has:
been' purposely omitted because such explanation is not- essential to a proper
understanding of the particular principles and operation herein involved.

Preparatory’ to operating, a permancnt-charge of working fluid is charged 25°
through- the conduit It and opened cock I and into the cylinder B while partially
withdrawing the piston C; the cock ¥ is then closed to put the eugine in con-’
dition- for operation. 'This fluid is manipulated as a portion of the working fluid -
and is not the fluid to be treated or transformed. It is preferable that this
fluid shall be the same kind as that which is to be treated, but in a-more densified 30:
condition. It‘is essential that this cylinder shall now be only partially expanded
and thereby permit ample room for subsequent -expanding and contracting by .
means of the piston C. S ' S )

Preferably, a cycle is effected by the following successive operations.— -

1. Starting with the pistons placed as shown in Figure 2. Through the- 33-
condiuit ¥ E and opened.cock ¥ F and while withdifawing the piston C C to its
full extent; a charge of vaporous, or gaseous fliid to-be operated upon or trans-.
formed, is received into the cylinder- B B. The cock F I is then- closed. The
pistonis have now acquired  the positions shown in Tigure 3. This operation -
causes an interchange of heat through the diaphram A until.a common tem- 40
perature is acquired-in both eylinders, and also causes the piston-C C to effect
external work or dynamic energy by reason of its withdrawal with the fluid pres- .
sure thereon. . . 3 .

‘2. The piston € C remaining stationary; the working fluid in the cylinder-B
is expanded aind cooled by a partial withdrawal of the piston C; at a slow rate 445 .
of speed so as to make efficient the accompanying transfer of heat through the.
diaphram A, from the fluid in the cylinder B B to the fluid in the cylinder B..
'This operation causes the fluid in the cylinder B B to lessen its pressure by reason
of its loss of heat, while the fluid in the cylinder B effects work by reason of-
its éxpansion and préssure. The pistons have now acquired the positions shown 50+
in Figure 4. . . : .

3. With the piston C slowly continuing its course of withdrawal; the cylinder .

B B is contracted by forcing the piston C C towards the diaphram A, preferably

at constant pressurc.. The pistons have now acquired the. positions -shown in..
¥igure 5. This operation causes the fluid in the cylinder B to be further cooled- 55 -,
and continue its production-'of work by reason of its expansion; while the fluid

-,
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in the.cylinder B B is caused to contract by reason of the application of external
work thereon, and loss of the heat transferred to the- contents of the cylinder B-
4. With the cylinder B- B contracted, and the piston C C remaining stationary, .
the cylinder B is contracted by slowly forcing its piston C back to its initial
position. This operation causes the fluid in the eylinder B B to acquire tem-
perature and pressure by reason of the compression of fluid in the cylinder B.
The pistons have.now aequired the positions- shown in Figure 6.
5.-The piston C remaining stationary, the fluid in the cylinder B B is removed
in a transformed condition through the conduit E I, by opening - the cock F IV
and forcing the piston C-C to its 1nitial position; the pistons have again acquired
the -positions shown in -Figure 2; and- the cycle is completed. : :
The relative extent of the successive operations which make wup this single-
cycle can. be regulated so as-to producé any desired degree of change in potential
condition. The degree of increase in total contained energy is dependent upon:
the degree of pressureunder which the treated fluid is densified, and-is an-increas---
ing funection of -this pressure. ST
- A more controllable result can be attained by a cycle which consists in one
or more repititions of such single cycle modified by retaining the fluid in the
cylinder 3 B for the repeated treatment. The- relative extent of the successive.

)" operations can be regulated to produce any desived change in potential condition,

and any desired change-in total contained- energy. :
T'his transforming engine poscsses - the following objectionable features.—

“Ist. The process-is-not -continuous. 2nd. The engine is not highly eflicient,

in a mechanical and constructive sense. - :
- To overcome these objectionable features; I have invented the type of trans-
forming engine- herein shown by Figures 7* and.7", taken together as a- whole.
I prefer to operate this engine so as to cffect a process or method of operation-
that is less gcnerie than that hereinbefore mentioned; which definiteness con-
sists in liquifying the fluid- by abstracting heat or energy therefrom while main-
taining it at a relatively- low pressuve,- and transferring this heat to the thus
liquified Huid while maintaining this liquified Huid al a greater pressure. With
this particular-apparatus; this process or- mecthod of operation is effected in-the
more' specific manner having definiteness as vegards- the liquifaction. of the fluid.-
by abstracting heat or emergy therefrom while maintaining it at a relatively
low temperature and pressure by a regenerative action, and transferring this heat
to the thus liquified fluid while maintaining, this liquified Huid-at a greater. .
pressure.

Referring to Figures 7* and 7°. -In order to clearly show the operation of
this engine and the principles.involved; in a conventional manner the apparatus.

- isshown by these two figures, when they arc taken together as a whole; certain.

conduits shown in one figure connect with and continue -as the same conduit.
in the other figure, these conduits- are respectively indicated by the same
reference letter in each figure, and are the conduits Z, Y, X, and W ; the direction
which the fluid- is- caused to pass through- the- various conduits is indicated by

conventional arrows. Figure 7* is a sectional-elevation and -shows that.

portion of-the apparatus where manipulations are effected as regards interchange
of heat. - Figure 7" is a plan and shows the dynamic mechanism. In.a con-
ventional - muanner, and where desirable, the conduits and engine cylinders are.
shown to -be surrounded by suitable insulating material to prevent -thermai
inefliciencies by reason of external radiation. L

In operation, preferably, the fluid to be -treated or transformed is received in.
a gaseous condition by the conduit U and-passes therethrough_into. the conduit Y
which extends from the pressure reducing-valve V. to the compression cylinder.Cl.
This fluid enters the conduit Y, therein mixes with. the current.of fluid passing-
therethrough from the valve V, passes from this conduit into the compression.
cylinder Cl, is compressed in this cylinder and delivered therefrom .into.the
conduit Z and passes therethrough until the.valve .V is.reached. at.the end,of
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this conduit Z, by passing through this opcned valve it again enters the conduitY
.to again pass therethrough to the compressor C1. Through the conduit X, and
ag explained later, a portion of the fluid is withdrawn from this circuit.

‘A diaphram or siding capable of a ready conduction of heat. therethrough is
indicated by D, and separates the above mentioned conduits Y and Z. The
vbove mentioned compression effected by the compression eylinder C1 causcs a
changed condition to the fluid, as regards pressurc and temperature; thereby
the fiuid pressure is increased and also the temperature of the fluid is increased.

The above mentioned passage of this fluid through the condwit Z, in this com-~

pressed and heated condition, causes an eflicient regenerative interchange of
heat through the diaphram 1), with {he colder fluid puassing in an opposite
direction in the adjoining conduit Y. :

This regenerative interchange of heat effects a. self-intensifying frigefactive
effect, culminating at the valve V, and causing the fluid in the thus frigefied
-end of the conduit Z to condense to the liquid condition. By reason of gravita-
tion, this frigefied liquid fluid collects in the trap or upturn at the bottom of
the conduit z, from whence it is forced through the upward turn of this trap
until it reaches the valve V at the top of this uptwrn in the conduit. DBy pass-
ing from thence through the oritice or opened pressure reducing valve V, the
culminating frigefaction is then effected by reason of the evaporation of this
liquid due to its entry into the conduit Y wherein a lesser pressure is maintained
by the combined action of the valve V and the compressor U 1. ’

Through the conduit X, a portion of the liquid fluid is withdrawn from the

conduit Z. This withdrawn hiquid passes through the conduit X and enters the

pressure pump 1’3 wherein it 18 put under pressure and ejecced therefrom into
and through the conduit W wherein this increased pressure is maintained. The
conduit W is separated from the conduits Z and Y by the diaphram or siding 1¥
which. is capable of n ready conduction of heat therethrough.

For a normal working ot the apparatus; the weight of the liquid fluid thus
withdrawn from the conduit Z and forced into the conduit W, 1s cqual to the
weight of gaseous fluid received into the apparatus through the’ conduit U.
Through the diaphram I, there is an efliciont interchange of heat between the
frigefied liquid passing through the conduit W and the warmer and gascous
fluid passing under a lesser pressure and in an opposite direction through the
adjoining conduit Z. Thus; the gaseous fluid to be treated or transformed is
received into the apparatus, through the conduit U; is condensed to the liquid
condition when it reaches the frigefactive end of the conduit Z; is kept in a
liquid condition and under a greater pressuve after passing through the pump P 3;.
and while under this pressure and passing through the conduit W along the
diaphram If, it receives heat abstracted from the gaseous fluid in the adjoin-
ing conduit, thereby aiding the condensation in the conduit Z4.

‘L'hé circuit through the valve V is maintained for the purpose of 1)1'odu.cing'

the self-intensive frigefactive ‘effect, and should be operated with sufficient flow,
but with little difference in pressure through this valve; because the efficiency
of a reducing valve or orifice for this purpose, in a thermo-dynamic sense, is
affected by this difference in pressure and is a decreasing function thereof.

The counter shaft I' is driven by any suitable source of dynamic energy. By
means of suitable regulating devices such as the belted sprocket cones shown
at R 1 and R 3, the counter shaft T actuates the compressor C 1 and the pressure

pump P 3 by means of their respective crank shaft and piston shown at S1-

and 8 3. These sprocket cones or an equivalent regulating device afford suitable
means for regulating the relative flow through the compressor.-C 1 and the pressure
pump P3. The pressure reducing valve V is of the type used on self-intensive
frigefactive apparatus, and can be readily adjusted to effect any desired change
of pressure. : _

Thus is presented & description of a type of potential transforming engine
that receives a continuous flow of gascous fuid {o be treated; cjects the same in
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a continuous flow, and in a changed potential condition in the same sense as
hereinbefore mentioned and described in connection with the apparatus shown
by Figure 1. Also, it may be remarked that with each of these devices it is

- desirable to densify the treated fluid at a degree of pressure that is below Lut
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somewhat near its cntlcal—pressure

-Figures 8* and 8%, taken together as a who]e, show a pleferab]e manner of
combining the type of potential transforming engine shown in Figures 7* and 77,
with an drdinary type of heat motor engine. In order to clca.rlv show the
operation. of this combination and the pllnclples involved; in a conventional
manner the apparatus is shown by these two figures, when they are taken together
as a whole; certain conduits shown in one figure conmnect with and continue
as the same conduit i the other figure, these conduits are respectively indicated
by the same reference letter in each figure, and are the conduits Z, Y, X, W, T,
and L; the direction which the fluid is caused to pass through the various con-
duwits is indicated bv conventional arrows. TFigure 8% is a sectional elevation
and shows that portion of the apparatus where manipulations.are effected as
regards interchange of heat. Tigure 8" is a plan and shows the dynamic
mechanism. For the purpose of convenience, the various parts of the trans-
forming engine, where shown in this combination, are respectively indicated by
the same reference letters that are used in Figures 7* and 7°. In a conventional
manner and where desirable, the conduits and engine cylinders are shown to
be surrounded by suitable insu]at-ino material to prevent thermal inefficiencies
by reason of external radiation. ,

The obicet of this combination is to effect an iInterception of the ejected low
pressure fluid from the heat motor engine, transform the potential condition of
this ejected fluid by passing same through: the potential transforming engine,
return this transformed and high pressured fluid to the heat motor engine,
increase the total contained energy of this returned fluid by applyine heat taken
from available terrcstrial atmosphere, pass this comparatively heated fluid
through the working cvlinder of the heat motor engine, and thus complete the

cvele in accordance with “the principles hereinbefore explained in the rationale
nf the matter as regards utilizing heat that is common to terrestrial matter
for the purpose of transmuting same into dvnnmw energy.

In operation, the low pressurc gaseous fluid is ejected from the working
evlinder E 2 of the heat mator engine, it is also eiected from the working cylinders
of the auxiliary motor engines E1 and 8 which are dircctlv attached respec-
tively to the compressipon cylinder C1 and the pressure pump P 3 for the purpose |
of supplving the necessaTy dvnamic energy to operate same. This ejected low
pressure fluid is received in the conduit U and therefrom passes into and through-
the various conduits of the transforming engine in identically the same manner
as was described for Figures T* and 7°. The transformed and corfiparativelycold fluid,
under high nressure, and nreferably in liquid condition.passes from the conduit W
into a continuation of this conduit shown at K which is separated from the
conduit H by a diaphram or siding J capable of a ready conduction of heat there-
through. Through the conduit- H; preferably: is forced a current of air taken
directly from the atmosphere. or a current of water taken from some large body
of same, bhv means of a suitable fan or circulating device which it is not necessary
to show here and is purposely -omitted in order to.aveid prolixityv. Through the
diaphram J. the current of atmosphere nassing throup'h the conduit H effects an
exchanege of heat with the current of colder flnid passing in an opposite direction in.
the adioining conduit K: thereby, the high pressured fluid is heated and:
expanded, or evaporated,-at high pressure, and is forced through the continuation
of this conduit shown at L. Trom thence. this high prelsm‘od saseous flnid
is withdrawn 10 onerate the before mentioned motor cvlinders E1, E2, and E 3.
From these motor cylinders. this fluid is ejected at low pressure into the
condnit 1T, and thus the evele is comnleted.

In order to renew the wollu;pg fluid Jost by leakage, and to maintain a proper
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quantity of fluid in the conduit system, the pump P4 forces a supply. through
the conduit N and from thence into the conduit W. The fluid is supplied to
“this pump in a liquified condition, and by means of.the conduit M which leads
froin some suitable reservoir containing a supply theveof. It is desirable that .
this liquid shall be non-corrosive, cheap, readily obtained, and possess a critical- 5
temperaturo and a critical-pressure that ure conveniently low. Consequently,
I prefer to use liquid aiv, or liquid carbon monoxide. - ) '

The current of atmosphere passing through the conduit H is the source froI.n
which heat is supplied for actuating this whole system of mephamsm. It it
were possible to construct the apparatus so that a perfect efficiency would be 10
obtained from all of its parts; the heat that disappears or is abstracted from .tho
current of atmosphere would represent the surplus of dynamic or mechanical
energy developed by the whole apparatus; in other words, all of the heat taken
from this current would be transmuted into dynamic energy available for any
purpose. In a practical apparatus; the difference between the actual- available 13
dynamic energy and the heat abstracted from the current, of atmosphere represents
that portion of the abstracted heat that is not transmuted into dynamic energy
but is dissipated; consequently, it is desirable that-the various parts shall be con-
structed so as to .effect the greatest possible degree of efficiency, particularly
as regards fluid expansion and fluid compression. From the pulley O 20

on the shaft of the motor engine E 2, all available dynamic cnergy can be taken
by means of a belt or other suitable device und. applied 1o - any desired
purpose.  For "the purpose of effecting a suitable regulation of the
.relative flow - through the .various conduits; the various pistons are _
connected one to the other by means of the counter shaft I' and the several 29
belted sprocket cones connecting this counter shaft with the erank shafts that
operate with these pistons, and shown respectively at R, R2, R3; and R4.
For, convenicnce in starting and stopping the apparatus; valves.for stopping
the supply of motive fluid from the conduit L to the cngine cylinders E1, K2,
and K 8, are shown respectively at. L1, L 2, and L 3; clutches for discennecting 8C
the torsional action of the shaft T in regard to the several sets of sprocket cones
are shown respectively at T1, T2, 13,-and T4. In like manner the clutch I'5
disconnects the pulley R5 which is used only when starting the apparatus,
and as a means for then connecting some suitable steam engine or- other con- .
venient source of dynamic, energy for the purpose of actuating ihe counter shaft 35
and thereby actuate the mechanism of the apparatus until. a normal workin
is'effected ; when the apparatus has acquired a normal working condition, thig pulley
is disconnected from the shaft I' by this cluteh T 5, the auxiliary siarting engine
is stopped, and the apparatus continues its action by rcason of the self operating
feature.’ ' . . . . . 40
By utilizing the cooled current of atmosphere ejected from the conduit H,

for frigefactive purposes, the apparatus becomes a self operating frigefactivd
engine.

In order to make clear the principles involved, in Figures 7* and 8* it was

necessary to adopt a conventional manner of showing the conduit system. In 45
practice 1t is desirable to adopt an annular spiral coil system. _

Preferably; this coil system consists of a continuous scries of flat spirals
placed one over the other, separated into successive layers by horizontal partitions
of pon-conducting material; and between these horizontal partitions, a spiral
partition of the same material is arranged to form a flat spiral conduit in each 50
layer, so as to continue successively through the series of layers, and to- conduct

thg. purr_ént of low pressure fluid. In and along this insulated conduwit coun-
taming the current of lower pressured fluid are placed conduits or pipes containing

respectively the several higher pressured fluid currents, these pipes are made’
of material which is ea.pa.bfe of a ready conduction of heat therethrough.

" Yigures 9 and 10 show a spiral coil constructed on this system. Iigure 9 is
& sectional plan, Figqre 10 is a sectional elevation, and the same refercnce letters

v
p]
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are used in both of these figures to indicate same parts. In the interior of the
hermetically closed casing C the higher pressured fluid pipes or conduits 2

. and 3 are contained in the insulated spiral conduit 1 and there surrounded I)y
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the current of lower pressured fluid contained in this condwit 1.

Thus, is presented a description of an operative and practical apparatus for
effecting the purpose of my invention. _ : L

A self-intensifying heat engine is berein understcod io be a heat engine.in
which the action of the cyele tends to intensify or extend the limit of the work-
ing range of temperatures, when interchange of hcat with external sources is
dispensed with. A regenerative action is herein understood .to be an interchange
of heat between fluid that precedes and fluid that follows in the same ro-ujnne,
or the abstraction and subsequent return of heat to and from the same fluid.

Also, it is understood that any operation herein méntioned in connection with

my invention may be performed in any manner that is suitable and known.

Also; my invention is not limited to the use of any particular material in the
construction of the various.parts; any particular working fluid; mor any particu-
lar £ype of ‘engine or device for converting fluid pressure and expansion nto
dynamic energy, or for wise-versa, particularly as regards the application of
fluid jets and turbines to such purposes. Also, the application ' of

-2 multiplex method of combination, which consists in effecting the same cycle
‘of operation by means of inter-dependent action between two or more apparatus,
-shall be considered as a mere equivalent of the simple single apparatus shown.

Having now particularly described and ascertained the nature of my said

invention, and in what manner the same is to be performed, I declare that what
I claim is:— : ‘

1. The art, which consists_in.combinjing things in the mannér by which they
are adapted as a means for converting into available energy heat that is com-
mon to terrestrial maiter and manifested as temperature condition; all as. a
manner of new manufacture. _ C ] .

2. A heat engine adapted as a means for converting into available energy
heat that is common to terrestrial matter and manifested as temperature con-
dition, all as a manner of new manufacture. ' ' R

3. A fluid pressure heat engine adapted as a means for converting into
available energy heat that is common to terrestrial matter and manifested as
temperature condition, all as a manner of new manufacture. . _

4. A fluid pressure regenerative heat engine adapted as a means for converting
into available energy heat that is common to terrestrial matter and manifested
as temperature condition, all as a manner of new manufacture. .

6. A fiuid pressure regenerative self-intensive heat engine adapted as a means
for converting into available energy heat that is common to terrestrial matter and
manifested as temperature condition, all as a manner of new manufacture.

6. In a fluid pressure heat engine; a motor engine in combination with an
other engine, adapted as a means to veceive cjected unconverted heat from the
motor engine and return this unconverted heat to the motor engine’s heat supply
by the expenditure of less dynamic energy than is generated by the corresponding
conversion of heat in the motor engine; all as a manner of new manufacture.

7. In a fluid pressure regenerative heat engine; a motor engine in combi-
nation with an other engine, adapted as a means to receive ejected unconverted
heat from the motor engine and return this unconverted heat to the motor engine’s
heat supply by the expenditure of less dynamic energy than is generated by the

corresponding conversion of heat in the motor engine; all as a manner of new
manufacture.

8. In a fluid pressure regenerative self-intensive heat engine; a motor engine
in combination with an other engine, adapted as a means to receive ejected
unconverted heat from the motor engine and return this unconverted heat to
the motor engine’s heat supply by the expenditure of less dynamic energy than

ke
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is generated by the corresponding conversion of heat in the motor engine; all as
a manner of new manufacture.’ :

9. In the operation of a fluid pressure heat engine, the method of manipulating
the working fluid; which consists in actuating such fluid through a rvange of
temperatures and return through the range,”in & manner to cause different por-
tions of the fluid to progress through some identical temperature changes with

[ 8

corresponding rates of change in fluid pressure that differ; all as a manner of -

new manufacture,

10. In the operation of a fluid pressure heat engine, the method of manipu-
lating the working fluid; which consists in actuating such fluid through a range
of temperatures and return through the range, in a manner to cause different
portions of the fluid to proecress through some identical temperature changes
with corresponding rates of change in fluid density that differ; all as a manner
of new manufacture. o ) . '

11. In the operation of a fluid pressure heat cngine. the method of maninu-
Jating the working fluid: which consists in increasing its density by abstracting
heat therefrom and externally applving force, relurning said abstracted heat

10

to the thus densified fluid held under increased pressure, and effecting this -

abstraction and return of heat by a regenerative action in which different por-
tions of. regenerative fluid are caused to proeress throngh some identical tem-
perature changes with corresponding rates of change in fluid pressure that differ:

. all as a manner of new manufacture. :

12. In the operation of a fluid pressure heat engine, the method of manipu-
lating the working fluid; which consists in increasing its densitv by abstracting
heat thercfrom™ and externally applving force, returning said abstracted heat
to the thus densified fluid held under increased pressure, and effectine this
abstraetion and return of heat - by a resenerative action in - which different
portions of regenerative fluid are caused to progress through some identical
temperature. changes with corresponding rates of change in fluid density that
differ: all as a manner of new manufacture. :

. 13. In the operation of a regencrative heat engine; the method substantiallvy
as herein shown and descéribed for converting heat into -dvnamie energv or work:

. taken with respect to the features that are essential to effect the purpose of my

invention, as said purpose is herein set forth : all as a manner of new manufacture.
14. A regencrative heat engine adapted substantially as herein shown and
deseribed for converting heat into dynamic energv or work: taken with respect
to the features that are essential to effect the purpose of myv invention, as said
purpose is herein set forth; all as a ‘manner of new manufacture. '

Dated this 8th day of September 1900.
o JACOB TRIPLER WAINWRIGHT.

Redhill: Printed for Her Majesty’s Statfonery Office, by Malcomson & C(-)., Ltd.—1900.
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