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APPARATUS FOR PRODUCING POWER

Edwin Taylor, Ereeklyn N. Y., ‘assignor of two-
-~ fifths to William F. Doyle, Summlt N. J.

Apnlication May 24, 1939, Serial No. 275,465
- (Cl 121—144)

4 Claims.

This invention relates to an improved method
and apparatus for the production of power from
the continuous combustion of & fluid fuel. More
particularly the invention relates to an improved
prime mover assembly comprising a particularly
effective and novel mechanism for the production
of g motive power fluid medium of any desired
temperature and pressure by the supstantially
complete combustion of a fluid.fuel, and a posi-
tive pressure prime mover mechanism operatively
associated therewith for developing power by the
expansion of the motive power medium to ap-
proximately atmospheric pressure.

Tt is an object of the present invention to pro-

vide an apparatus consisting of a combination
of cooperative elements whereby a substantially
theoretical amount of heat is liberated during
the oxidation of a fluid fuel and whereby the thus
liberated heat is transfiormed into useful work
with increased efficiencies. The invention in g
particularly advantageous embodiment compre-
hends an improved means for controlling the ad-
mission cof the motive power fluid to the engine

cylinders, thus controiling the operation of the

engine. The motive power fluid produced and
used in my improved engine assembly comprises
2 mixture containing products of complete com-
bustion of a liquid or gaseous fuel, inert gases,

and a volatilized condensable liquid, at a pressure’

substantially in excess of atmospheric pressuré
and at a temperature substantially less than the
combusticn temperature. The entire amount of
heat generated in the complete combustion of the
fuel is carried in the form of sensible heat and

cf latent heat of vaporization, the large quan- -

titles present in the latter form serving to main-
tain at a higher level the pressure curve of the
motive power fluid during its expansion in the
prime mover portion of the apparatus.

It has previously been proposed to operate ex-

ternal combustion engines by subjecting hot
products of combustion to contact with water to
produce steam, and to expand the thus produced
gas-steam mixture in the working cylinders of

the engine. In spite of the fact that such meth-

ods are in several respects more advantageots
than those commonly used in current steam en-
gine and infternal combustion engine practice,
they have not been widely employed, due pri-

marily to the incomplete nature of the fuel com- *©

Lustion. Such incomplete combustion introduces
carbon monoxide into the gas-steam mixture,
making its use hazardous, and further produces
sooty, carbonaceous materials which deposit in

o

less in eﬁic:.ency and frequently completely elog-

ging the apparatus

The present invention prewdes a means fer.

preducmg power Whmh as more completely de-
_ecribed below ehmmate completely or greatly

tcultles a,nd in-

minimize the above descrlbed di

'eﬁielenclee a,ttendmg the use of stea*n englnes

- or the hltherte prepesed methods of using a gas-
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uteam mlxture Aceordmg to my mventmn a,
fluid fuel is centmuously and eompletely burned
between catelytw plates of novel arra,ngement
the hot pY oduets of cembustmn substant1e]ly free
of products of incomplete eembustlon are sub-
jected to contact with a volatﬂe 11qu1d medlum
for exemple water, Whereby a metwe power ﬂmd
medlum is produeed ha,vme‘ any deslred tempera,-
ture belew the cembustlon temperature and
wherein the sensmle heat Ieet in the coelmg is
retained in the form ot latent heat of vaporiza-

tion: and the thus produced pressure fluid me-

dium is supplied to a prime meover mechamsm

_-through smta,ble centrel valves 1o produee power -

by expansion to substantmlly atmesphenc pres-
sure without subste,ntlal loss ¢f heat. The inven-~
tlen further comprehends 2 pertlcularly effective
means essecmted with the prime mover for sup-
plying the fluid fuel and the combustion- suppert—
ing medium to the cembustlen area defilned by
the said catalytic p‘etes under a pressure in ex-
cess of thet ebtemmg in the remainder ef the
system. |
The eontrel meehemsm for regulatmg the ad-
mission of pressure ﬂuld medlum to each of the

¢ylinders which is mcluded in the present inven-
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tion is an improved type ef plSth cut-off valve
which permits an mstantaneeus cut-off and may
be easily regule,ted to govern the quentlty of

pressure ﬂuld mtrodueed with eech stroke of the

plsten thus governing the speed of the engine.

,Plsten valves Wmch eperete to eut ef" the ad-
missicn of the pressure ﬂmd to a cylmder by -
_meuhamcel action resulting frem their attach-

ment to or synchronization with the movement
of the main piston are known. - Various methods
for regulating the time of cut-oif have been sug-

gested but have-all involved a complicated mov-

alle regulating means, most if not all of which
have falled to produce the desired instantaneous
cut-off. Mechanical acting pistons in general re-
sult in decreased efficiencies due to the lag in
effecting a complete closure of the connection
to the cylinder, which causes g throttled down
steam admission. The present invention provides
a simple adjustable means, stationary with re-

the engine and connection means causmg marked 98 spect to the piston valve, for varying the pomt




&

of cut-off, said cut-off being instantaneously pro-
duced by the action of the pressure fluid on an
inner valve operating within a movable piston
valve. The relatively fixed control means may
comprise a cylindrical slide whose position deter-
mines the point at which the said inner valve both
closes and opens, the position of the piston valve
in accordance with known practice serving fto
cause alter n&te admlssmn and exhaust from the
eylinder,

A more complete understanding of the inven-

10

tion will be had by reference to the drawings

which illustrate typical horizonfal and vertical
types of engine made in accordance with the in-
vention. Like reference numerals have been em-
ployed throughout the drawings to designate cor-
responding parts.

In the drawings:

15

Figure 1 illustrates a generator for producing

the pressure fluid medium supplied to the engine
in accordance with the invenfion, and is a ver-
tical section taken along the line {—I[ of Fig. 2.

Figure 2 is a transverse section of a horizontal
type engine, the generator being shown in eleva-

tion and the prime mover portion being broken

away, and is taken along the line 2—2 of Fig. 3.
Migure 3 is g horizontal plan view partially in
section along the line 3—3 of Figure 2, which
illustrates the prime mover portion of the engine.
Figure 4 1s an enlarged vertical section along

20

30

the line 4—4 of Figure 3, and shows in detail the

cut-off valve mechanism and confrol means in
an advanced position.

Figures 9, 6 and 7 are diagrammatical repre-
sentations showing the relative positions of the
principal cut-off valve parts at the time of ad-
mission, cut-off and release respectively.

- Figure 8 is a side elevation of a vertical type

35

engine, parts being broken away and parts shown

in vertical section.

PFigure 9 is a vertical axial section of a vertical
prime mover cylinder and attached cut-off valve
taken on the line 9—9 of Fligure 8.

Figure 10 is a plan view of the cylinder of Fig-

ure 9 along the line 19—148 showing the relation 4

of the cut-off valve, the inlet pipe and the ex-
haust pipe to the main cylinder.

A generator of the above described class and
suitable for use in a horizontal type of engine is
illustrated in Figure 1. As there shown, an at-
omizer [0 adapted to atomize a liquid fuel sup-
plied by pipe t1 in the presence of air introduced
through pipe 12 enters the top of the generator

g,

50

(3 and extends through an opening in plate 14

into the flat combustion zone 15 defined by plates
14 and 15. An atomizer such as that illustrated
injects a substantially flat Jdisc-like sheet of at-
omized fuel and air between two layers of addi-

55

tional air radially outwardly between the closely . .

spaced contact surfaces {4 and 5. Such an at-'

omizer is described and claimed in a co-pending
application, Serial No. 275,463, filed of even date
herewith. In an atomizer of this type oil may be
introduced through pipe {1 into chamber
from which it feeds downwardly through the
grooves in the fluted cylinder 18 which is mov-
able vertically within the eylindrical wall 19, and
from which depends a conical block 23. A regu-

60

7. .

P

lated quantity of oil is thus permitted to flow

through the annular opening between the bot-
tom beveled edge of wall 19 and the surface of
the conical block, and cutwardly over the surface
of said conical block. Air introduced through
pipe {2 into the annular chamber 21 passes with

o

2,259,013

atomizes the fuel as it passes therethrough and
particularly as it reaches the sharp peripheral
edge of the cone. A portion of the air from
chamber 21 passes through the tubular ports 23
situated in the conical block and thence radially
outwardly across the surface of the base of the
cone, being diverted in this direction by the op-
posing vplate (5. When this additional air
reaches the periphery of the base of the cone, an
increased atomization is produced. The passage
of air through these ports results in the further
important advantage that the first point of con-
tact between the fuel and the contact surface is
extended radially outwardly, thus preventing the
possibility of the deposition of carbon on the
coolest portion of the contact surface. A por-
tion of the air passing through the beveled exit

22 remains above the o0il spray, thus delivering

the fuel to the contact surfaces between two
layers of combustion-supporting gas. The con-
ical block in the atomizer here illustrated has an
angle cof 120° which, with the arrangement as
shown, is appropriate to produce a flat disc-like
sheet of atomized fuel and air. In generators in

; which the two closely spaced contact surfaces

assume a slightly dome-shaped or conical struc-
ture, the combustible mixture being injected at
the apex, conical angles somewhat less than 120°
are advantageously employed. The atomized
fuel-air mixture is ignited by an ignition device
24 which may be of the jump-spark type or, as
here shown, a hot wire. This wire may advan-
tageously be extended to form a ring surround-
ing the atomizing head, thus insuring complete

instantaneous ignition throughout the combus-

tion area. -The fuel-air mixture in expanding
radially outwardly between surfaces {4 and 15,

‘which may be spaced at a distance of ahout 1/4
to 34 inch, is completely oxidized. The contact

surfaces which define a flattened circular zone
are with particular advantage composed of a
refractory material in which is incorporated a

combustion-catalyzing substance such as an

oxide of chromium. Extensions of plates 14 and
5 form a connecting annular vertical zone 2% and
a lower horizontal zone 26 which extends inward-
ly. to connect with a second vertical annular
chamber 271 exiending to the bottom of a cup-

shaped member 28 which is releasably secured to

the outer generator cover 29, and forms with said
outer cover a container for the generator ele-
ments. Supported on the bottom of this cup-
shaped member are annular plates 30 and 3
which are concentrically arranged extensions of
contact plates 14 and 15 and serve to support
them. These supporting plates may be made of
any suitable heat and pressure resistant material
such as an alloy steel or other appropriate alloy.

A water supply pipe 32 leading from a water

pump is connected to a thermostatic valve 33

which serves to regulate the inlet of water to the
generator responsively to the temperature of the
water in the bottom thereof. This valve may be
of any suitable type, but is here shown as com-
prising a fixed partition 34 provided with open-

ings 385, a sliding partition 36 provided with

openings. 3T which is under the yieldable pres-
sure of a compression spring 38. This spring
serves to move the openings 37T in the slidable
partition out of registry with the ports 35 to an
extent dependent on the opposing pressure of a
sylphonic bellows 39. The pressure of the ther-
mostatic fluid in the bhellows is dependent on the
temperature of the water adjacent the bulb 40

.the oil through the annular beveled exit 22 and 75 which extends through the bottom of the cup-
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When the temperature of

shaped member 28.
the water rises, ports 35 and 37 are brought more
nearly in ahgnment and an increased propor-
tion of water passes from delivery pipe 32 into
connecting pipe 41 which connects with out-
wardly and upwardly extending branch pipes 42
which pass through the stay bolts 43 serving to
reenforce the outer generator walls 29. Branch
plpes £2 enter an annular chamber 44 admcent
to and surrounding the lower portion of the
atomizer. Incoming water passes from chamber
a4 througﬂ_ -perforations in the bottom thereof
into a horizontal basin &% situated between the
outer wall 28 and the top portion of supporting
plate 30. Overflowing from this basin through
peripheral noiches 4% and passing over a mesh
screen 47 which surrounds the cylindrical por-
tion of plate 33, the water enters the vertical
annular chamber 48, passing from and to cham-
ber 2T and in turn to chamber 48 through radial-
ly spaced openings 89 and Bl situated at or near
the bottom of supporting plates 39 and 3!..
openings permit the maintenance of a common
liquid level in the three adjacent annular ver-
tical chambers.

Thess

The incoming water in its pas-.

10

15

20

25

sage through basin #5 and over screen 47 serves

to cool the supporting plate 30 and is in turn
preheated. The dead gas space between plate 28
and the outer wall of the generator serves to in-
sulate the generator and prevent the radiation
of any substantial proportion of heat to the at-
mosphers,
through chambers 25 and 2% and into and
through the continuously renewed body of water
contained in the cup-shaped container 28. -Pass-
ing through the oprenings 54 the hot gases vola-
tilize a portioh of the water to form steam, thus
transferring a portion of their sensible heat to
latent heat of vaporization. The resulting gas-
steam mixture comprising the motive power fluid
passes upwardly through chamber 48, outwardly
in chamber 52 around the edge of a dished cir-
cular baffle 83 and thence inwardly to the open-
ings 54 situated at the top of a down-comer pipe
55 which opens into the top wall of and mid-
way of the length of a large tubular manifold
56. Baffle 53 prevents the entrainment of any
substantial amount of water with the pressure
fluid medium. Sitand pipes 571 return any water
which may collect on the bafﬂe to the main body
of water in conftainer 28. |

In an engine of the type here 111113.,1 ated the
outer ends of the manifold pipe 56 are connected
to connection pipes 88, These cennection pipes,
as shown in Figures 3 and 4, are bifurcated be-
low to form flattened branches 58 providing a
connection through annular chambers §0 to a
cylindrical cut-off valve 61. |

The flow of the pressure fuid medium from

‘the generator to the main cylinders of the en-
cine, and the exhaust from the main cylinders
on the return stroke of the main pistons is auto-
matically regulated and controlled by the special
type of cut-off valve mechanism best shown in

Picure 4 and illustrated diagrammatically in Fig--

ures 5 to 7. As illustrated in Figure 4, the auto-
matic cut-off valve is contained within a housing
$2. The gas-steam mixture from the generator
is introduced into flat annular space 60 situated
‘approximately midway of the housing €2, and
from there intoc the main valve chamber as de-
scribed below. The effective area of the exit 63

from chamber 69 into the valve chamber which

surrounds the housing 62 is approximately equal

The hot products of combustion pass.

o0

35

- to’ chamber 78.

3

which ho constrlctmn to the frée entry of the-
gas—steam mixture into the valve mechanism
is- presented The valve mechanism receiving
the pressure fluid ‘medium through the arcuate
opening -63 contains a valve-controlling sleeve
adjustable axially within the valve housing 62.
This adjustable sleeve comprises axially spaced
rings 64 ard 65 integrally connected by the cylin-
drical web 66 provided with circumferential ports
67. Said sleeve may be regulated and set at any
desired axial position by means of rocd 68. The
peripheral surfaces of rings 64 and 65 slidably
engage the inner surface of valve housing 62.
The inner suriaces-of the said rings slidably en-
gage the outer surface of a piston valve mecha-
nism presently to be described.. The valve hous-

ing 62 is provided:with oppositely disposed ex-

tensions 69 and. 70, which may be integrally con-
nected therewith. - The said extensions 69 and

10 slidably support and engage the axially spaced

piston heads 71 and 12, which are rigidly.joined
to. form a umtary structure by a cylindrical wall

13. - The main housing 62 is provided near its
outer end with perlpherally spaced angled port

onenings 74 which connect with the adjacent

main cylinder 15 through extension 76 which
surrounds the valve chamber and forms an an-
nular space connecting therewith. Piston head

Ti, slidable in extension 69, reciprocates past the

ports T4 and the annular chamber 78, and is of &
dimension greater than the width of cpenings in-
_ The cylinder wall 72 adjacent
the piston head 7! is provided with peripheral
openings 17, which are in turn adjacent an in-.
wardly extending portion 78 forming a valve seat

for valve 79 carried by a valve stem 83. Support-

ing the valve head and stem and permitting the

- same 1o be brought into and out of seating en-

40

45

50

GO

70

t0 the area of delivery pipe 88, as .a result .of 75

heads.
_o'pen communication with a series. of pors open-

-cent the head of piston 72.

14,

lthraugh pipe
which entered chamber 88 at the time when

gagement with valve seat T8 is a spider guide
member. 81

‘and. a piston slide 82 which re-
ciprocally engages the inner surface of cylin-
drical wall 73 and which has an axial boss §3
which prevents the entire surface of valve pis-
ton 82 from coming in contact with piston head
72. thus insuring at all times the existence of a
flat circular space 84 between the two piston
Such an arrangement serves to maintain

gs 85 formed in the cylindrical wall 73 adja-
- The sliding cylin-
drical wall 13 is provided apprbximately mid-

way of its length with port openings 88 through
which motive power fiuid from opening 671 passes

into the central valve space for operating the

valve and contrelling the admission of the said

fluid to the main cylinder 7% via openings 77 and
:Situated near the rear of valve housing 62
is'an annular space 99 between said housing and

the slidable piston 12 or connecting cylinder 13.

As the piston assembly moves to the right, port

openings 8% move past control sleeve 64 and are
exposed to connection with sald annular cham-

ber 99, thus providing an exhaust connection
180 for the gas-steam mixture

ports 85 were in connection with gas-steam in-
let 63. A connection 181 is provided from the

space ahead of the forward sleeve portion €5 to
the exhaust pipe 188 to remove any steam which
may have escaped into the space ahead of the
sleeve.
871 pivotally connected with connecting rod 88
for actuating the cut-off Valve strucoure as de-
_scrlbed below.

Valve piston head 72 carries a wrist pin

-The main cylmdels and drwmg mechamsm of
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the horizontal type prime mover being described
are best shown in Figures 2 and 3. As:shown in
the horizontal plan view of Figure 3, the main
prime mover cylinders 15 are connected in co-
axially aligned pairs in such a4 way that a dou-

ble acting double faced piston comprising two
piston heads 89 rigidly connected by rods 80 may
reciprocate in unison in the interconnected main

cylinders shown on each side of the central lon-
gitudinal plane of this figure.

thereof, are air-compressing pistons 91 each re-
ciprocating in a cylinder 82 of smaller diameter
connecting with each of main cylinders 79, and
each having an area so proportioned with respect
to the main piston as to supply combustion-sup-
porting medium to the generator at a pressure
slightly in excess of the pressure. in the genera-
tor. The end of each air-compressing c¢ylinder
is provided with a discharge valve 93 for deliv-
ering compressed air to connection pipe 94. Said
connection pipe is connected with connection
pipe 12 for delivering compressed air to the at-
omizer shown in Figure 1. Each of the air-com-
pressing piston heads is provided with an air in-
let valve 95 for admitting air to the compression
chamber on the return stroke of the compression
- piston 91. A connecting rod 96 is pivotally con-
nected at one end to a wrist pin carried by.one
of each pair of air-compressor pistons and at the
other end to a crank-pin attached to spaced sec-
tions 871 of the corresponding crank-arm on the
main drive-shaft 98 journalled in the exterior
walls of the main cylinders. The main drive-

shaft may be hollow to decrease weight and to

provide an air inlet for supplying the air-com-
pressor cylinders through valve 85, Such intakes
should be within the limits of travel of the inner
faces of the main pistons, and may advantage-
ously assume the form of a series of peripherally
spaced openings in alignment with the a}ns of
the main drive-shaft 98. .

The operation of the improved cut--oﬁ' Valve
mechanism of my invention will best be under-
stood by reference to Figures 5 to 7, which 1illus-
trate diagrammatically the principle of opera-
tion of such a valve. The diagrammatic iilus-
trations in these figures do not include certain
of the details to be found in the cut-oiff valve of
Figcure 4, which operates on the same principle.
As shown in Pigure 5, the prime mover crank-
arm 97 has reached its forward dead center posi-
tion, and the port opening 17, which leads to the
main cylinder through connection 1%, is about
to be uncovered by the forward movement of pis-
ton head 7{. Pressure valve 19 having been
opened by an excess of gas-steam. pressure with-
in the valve center over that present in space 84,
i, e. by a positive pressure on the forward face
of piston 82, admission of gas and steam to the
main cylinder for the working stroke begins and
continues until the several parts of the cut-off
valve have reached the relative positions shown
in Figure 6. As there shown, the valve piston 79
has just come into engagement with valve seat
18. due to admission of live gas-steam mixture
behind the piston 82 through port openings 89,
and the connection 16 has again been closed by
the slidable valve cylinder, as has likewise the
connection between the valve center and inlet
pipe 6. The position shown in Figure 6 repre-
‘sents the forward limit of motion of the cut-off
piston assembly. As the clearance space 16 con-
necting with the main cylinder is opened to the
exhaust on the return stroke of the valve piston,

Coaxially aligned
with each of pistons 8% and an integral part
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the pressure valve 19, 4§ shown in Figure 7,
leaves its seat due to the entrance of the gas-
steam mixture into the valve center through

- opening 86, and to the release to exhaust through

g
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the main drive shaft.

chamber 98 and pipe {00 of the gas-steam mix-
ture which had been acting on the rear face of
piston 82. By connection with chamber 99 the
pressure in the space 84 is reduced to substan-
tially atmospheric pressure. During this period
the main cylinder 75 remains open to the exhaust
through pipe 69, until on the return stroke pis-
ton 11 again covers port 76. Relatively station-
ary control means 64 adjustable axially in the
valve mechanism by means of rod 68, which is
here shown as a small block and in Figure 4 as
a sleeve or ring, makes possible the instantane-
ous cut-off of the gas-stecam mixture at any de-
sired point in the stroke of the main piston 89.
Such an arrangement as more fully explained

‘below is an important feature of the sliding cut-

off valve here described. This control member
is effective in determining the point of cut-off
and thus the. amount of motive power fluid sup-
plied to the main prime mover cylinder for each
stroke which in turn governs the speed of the en-
gine. On the forward motion of the valve assem-
bly the pressure fluid will pass valve 19 and thus
be admitted to the prime mover cylinder until the
point at which ports 85 clear the front edge of
control member 64. At this point gas-steam
mixture will enter space 84 behind piston 82 and
equalize the pressure therein and immediately
thereafter the force of the entering gas-steam
mixture will instantaneously close valve 719. On
the refurn stroke the valve will open at the point
at which the ports 85 clear the rear edge of con-
trol member 64 and establish connection to the
exhaust, thus permitting the excess pressure on
the forward face of piston 12, which is larger
than valve piston 79, to open the valve mecha-
nism. From this description it will be under-
stood that the time of introduction of live gas-
steam mixture to space 84, and its escape there-
from will be regulated by the position of control
means 64, which remains fixed with respect to
the reciprocating valve mechanism.

The relationship between the operation of the
main pistons and drive shaft and the cut-off
valve is illustrated in Figures 2 and 4. As there

shown, connecting rod 88 for actuating the slid-

ing valve is pivotally connected to crank-pin 102
which projects from crank-arm 103 provided with
a counterbalancing arm. The crank-arm is
keyed to one end of valve-operating shaft (04
journalled in spaced standards 105. As shown
in Figure 3, there are four valve housings 61 for
controlling the admission and exhaust of motive
power fluid in a horizontal engine of this type
which must be properly coordinated. Valve pis-
tons 12 on each side of the cenftral longitudinal
plane of Figure 3 are rigidly joined by rods 106
so that they will move in unison. Keyed to the
valve shaft (04 between the standards 105 is a
chain gear 107 driven by an endless chain 108.

As best shown in Figure 4, the endless chain 108

is driven by main drive shaft 98 through a chain
pinion 109. Incorporated with this actuating
means for operating the valve mechanisms may
be a means for adjusting the positions of the
valves with respect to the main pistons of the
engine, for example to reverse the direction of
A radial arm 10 serving
as a reverse lever is attached to a sleeve {11
oscillatably mounted upon and movable relatively
to the crank-shaft 98. A radial post {12 carried
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by the sleeve ({1, serves to jouirnal a gear 113,
over which the endless cham (08 is passed Also
mounted on the sleeve. {1 is a hollow post (14
mthm which a rod {15 is yieldable 1v::>1:1g11;1:1{:11113;1135r
under the remstance of spring {16. Journalled in

the outer end rod I!a is a gear 1{T over which

endless chain 108 also runs. From this descrip-
tion it will be understood that an angular dis-
placement of the lever 110 and a corresponding
movement of sleeve {f{ will impart a displace-
ment.to the chain gear {07 around its axis with-
out a correspondmg movement of crank-shaft
08, As a result the pesmons of the valve pistons
are altered with respect to. the main pls’rons and
the engine may be reversed. | -
Referring now to Figures § to 10, my mventlon
is illustrated in application to an engine of the

vertical type. Such an engine is particularly use-

ful as an automobile or marine engine. Accord-
ing to the embodiment illustrated in Figure 8, a

three-cylinder engine is supplied with a motwe'

power fluid produced in generator {3. This gen-
erator is similar to the type illustrated in Figure
1 and operates on the same principle to produce
a, pressure fluid medium substantially free of
products of incomplete combustion. The pressure
fluid medium is discharged through pipe 96, 58
at any desired temperature and pressure, into
cylinders 75 through cut-off valves 61. Xach
main cylmder is provided with a coaxially aligned
extension 92 serving as a compressor for supply-
ing compressed air to the atomizer 10 through
valve 93 and manifold delivery pipe [2.
compressor inlet and outlet valves 83 and 89b may

be similar in structure to those illustrated in Fig-

ure 3. The fuel enters the atomizer and the
water enters the generator head through pipes
Il and 42 reepeetwely, which are connected to

10

- necessary 1n actual practice.

5

mg pistons 89, and makes possible the reversing
of the engine.. . Connection between the variable
cut-off valves and the working cylinders is ad-

'Vantageously effected  through a hollow lug {27

projecting from the closure h’-‘-ad of main cylinder
15. and forming passage 16. As. illustrated iIn
Figure 9 lug l21 is extended to a greater relative
distance from “the cylinder head than would be
A connection
means and valve of this type make it possible to

| decreese the clearance space at .the end of the

20

25

termittent passage for the pressure

main piston stroke and -thus to further mcreese
the eﬁlmency of the engme

I cla**m | :

1. In a pcsﬂswe p*'essure engme essembly a

valve mechanism for controlling the inlet and
exhaust of the prime mover cylinders comprising

an outer relatlvely fixed valve housing having an

inlet opening for the pressure fluid medium and
an outlet cpening connecied to a prime mover

cylmder an inner relatively. movable cylindrical
valve housing reciprocable. in the outer housing
and operetwely connected with said prime mover,
said inner housing being provided with a central
pressure fluid chamber adapted {o provide an in-
fluid between

- said inlét and outlet connections, an inner piston

30

Air-

individual pumps (not shown) operated from the

main drive-shaft 88. A prime mover pisten 89

40

of larger diameter than the air-compressor pis-
ton, and integral therewith, reciprocates in each

of cylmders 18,

For ad;iustlng the point of cut 0:
ing the expansion of the motive power fluid as
well as providing a connection between the cylin-

ders and the inlet and exhaust pipes, a valve 61

is provided for each cylinder. The details of an
improved valve for this purpose, which may be
similar in structure to that shown in Figure 5,
are shown in Figure 9. As there illustrated, a
stationary control sleeve 84, 69 is adjustable by
rack 68, which is activated by pinion {19 attached
to shaft 120. The valve-operating connecting
rods 88 may be driven by means of crank-arms
121 in turn activated by a common drive-shaft
{84 supported in bearings 122. This shaft may

T and regulat- |

50

valve assembly within the inner housing opera- '
‘tive by means of the pressure fluid to close and

open. the pe,ssage between the inlet '&Ild outlet

_cennectlms and an adJustable relatively statlen- |

ary ‘meang for regulating the operation of said

inner Valve assembly by controlling the point of

admission of Ppressure fiuid medium. whereby the
time cf connectwn between said. mlet and outlet

-connections may . be controlled

2. Ina positive pressure engine e,ssembly 3, Valve '

_r “mechemsm for eentrollmg the inlet and exhaust

of a pmme mover cylinder comprising an outer

reiatively fixed valve housing’ promded ‘with at
least one pmt opening leading to the prime mover

cylinder and at least one port opening axially -
spaced therefrom for introducing a pressure fluid

‘medium infto the valve mechanism, an inner rela-

tively movable cylindrical valve housing oper-
atively connected with the prime mover, recipro-
cable in said outer housing and provided with
frent and rear closure piston heads, the front
piston head being reciprocable past the port open~

ing in the oufer housing leading to the prime
mover cylinder, said inner housing having a cen-

- tral pressure fluid chamber and a forward port

55

opening infto said chamber and adapted to be
brought into and out -of registry with the port -

opening in the outer housing leading to said cyl-

inder to provide alternate inlet and outlet con-

nections to the cylinder, and a2 midlength port

in turn be driven from the main crank-shaft 98

by an endless chain {68 through a hollow gear
123, which is connected with shaft 134 and pre-
vented from moving axially thereon. A mecha-
nism suitable for reversing the engine is illus-

trated as comprising a pivoted arm 124, which

engages a spool member 1235 rigidly Jemed to an
exteriorly threaded sleeve member 126. This
sleeve as shown is splinsd to the shaft 164 but is
adapted to move endwise thereon into and out of

 the threaded hollow hub of gear 123. From this

description it will be understood that a move-
ment of the arm 128 imparts a rotary movement

pening adapted to be brought into and out of

'1eﬂzstry with the port in the outer cylmder for
60

introducing pressure fluid medium into the valve
mechanism, an inner valve assembly  operative

within said inner movable housing by means of
pressure fluid medium to close and open the con-
nection between said forward and midlength

5 ¢penings, and an adjustable relatively stationary

means for regulating the operation of said in-
ner valve assembly by controlling the point of

~ admission of pressure fluid medium whereby the

to shaft 104, not related to the movement result~

ing frcm the action of the main drive-shaft.

Such an arrangement permits the adjustment of__
the central piston cut-off valves to any desired

position relative to the position of the main driv-

79

time of connection between said forward and

‘midiength openings in the inner valve bousm*r |
! may he contrelled

3. In a positive pressure engine asser‘lbly,

‘valve mechanism for controlling the inlet and

exhaust of a prime mover cylinder comprising an
Ohter relatively fixed cylindrical housmg_ha_vmﬂ_




6
front and rear piston guide portions connected
by an enlarged cylindrical wall formmg an an-

nular pressure fluid chamber, the front piston
guide being provided. with a port opening leading

to a prime mover.cylinder and .said annular
chamber being provided with an inlet port open-

ing for introducing pressure fluid medlum into
the valve mechanism and rearwardly thereof an
exhaust opening, an outer valve assembly having
front and rear piston heads connected by an in-
termediate cylindrical housing, said valve assem-
bly being reciprocable. in the piston guide por-
tions of the outer housing and operatively con-
nected with the prime mover, an annular valve
seat presented Inwardly from said intermediate
housing and spaced axially from the front pis-
ton head, said intermediate housing belng pro-
vided with forward port openings between the
piston head and valve seat, an intermediate se-
ries of inlet port openings in its midlength por-
tion and a series of rear port openings adjacent
said rear piston head, an inner valve assembly
operative by means of pressure fiuid medium hav-
ing a valve movable to.and from said valve seat,
a piston slide reciprocable in said intermediate
housing between the said intermediate and rear
port openings and a.slidably supported stem for
rigidly connecting said valve and piston slide,
and a relatively stationary cylindrical slide ad-
justable exteriorly on said intermediate cylin-
drical housing within the annular pressure fluid
.chamber for regulating the operation of said in-
ner. valve assembly by controlling the point of
admission of pressure fluid medium.

4. In a positive pressure engine assembly, a

valve mechanism for controlling the inlet and

exhaust of a prime mover cylinder comprising an
outer relatively fixed cylindrical housing having

front and rear piston guide portions connected 40

by an _enlarged cylindrical wall forming an an-

10

20

| nular plessure fluid chamber,;
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the front piston
guide being provided with a pcrt opening lead-

ing to a prime mover cylinder and said annular

chamber being provided with an inlet port open-

ing for introducing pressure fluid medium into
the valve mechamsm and rearwardly thereof an

exhaust opening, an outer valve assembly having

front and rear piston heads connected by an in-

termediate cylindrical housing, said valve as-
sembly heing reciprocable in the piston guide por-
tions of the outer housmg and operatively con-
nected with the prime mover, an. annular valve
seat presented inwardly from said intermediate
housing and spaced axially from the front pis-
ton head, said intermediate housing being pro-
vided with forward port openings between the
piston head and valve seat, an intermediate se-
ries of inle{ port openings in its midlength por-

tion and a series of rear port openings adjacent

said rear piston head, an inner valve assembly
operative by means of pressure fluid medium hav-
ing a valve movable to and from szid valve seat,
a piston slide reciprocable in said intermediate

housing between the said infermediate and rear
rort openings and a slidably supported stem for

rigidly connecting said valve and piston slide,
and a relatively stationary cylindrical slide as-
sembly adjustable exteriorly on said intermediate
cylindrical housing within the annular pressure
fluid chamber for regulating the operation of said
inner valve assembly by confrolling the point of
admission of pressure. fluid medium, said cylin-
drical slide assembly having front and rear ring
piston slides and a cylindrical connecting wall

provided with inlet port openings in substantial

registry with the port opening in said enlarged

cylindrical wall, the rear slide portion being ad-

justable within the outer limits of travel of said
rear pmt opemngs 11:1 said intermediate housing.
EDWIN TAYLOR
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