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This invention relates to an improved method 
and apparatus for the production of power from 
the continuous combustion of a ?uid fuel. More 
particularly the invention relates to an improved 
prime mover assembly comprising a particularly 
elfective and novel mechanism for the production 
of a motive power ?uid medium of any desired 
temperature and pressure by the substantially 
complete combustion of a ?uidlfuel, 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. 

It is an object of the present invention to pro-V 
vide an apparatus consisting of arcombination 
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 transformed into useful work 
with increased ef?ciencies. The invention in a 
particularly advantageous embodiment compre 
hends an improved means for controlling the ad 
mission cf the motive power ?uid to the engine 
cylinders, thus controlling the operation of the 
engine. The motive power ?uid produced and 
used in my improved engine assembly comprises 
a 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 pressure 
and at a temperature substantially-less than the 
combustion temperature. The entire amount of 
heat generated in the complete combustion of the 
fuel is carried in the form of sensible heat and 
of latent heat of vaporization, the large quan 
tities present in the latter form serving to main 
tain at a higher level the pressure curve of the 
motive power ?uid during its expansion in the 
prime mover portion of the apparatus. 

It has previously been proposed to operates}; 
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 advantageous 
than those commonly used in current steam en 
gine and internal combustion engine practice, 
they have not been widely employed, due pri 
marily to the incomplete nature of the fuel com 
bustion. Such incomplete combustion introduces 
carbon monoxide into the gas-steam mixture, 
making its use hazardous, and further produces 
sooty, carbonaceous materials which deposit in 
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loss in e?iciency and frequently completely clog 
ging the apparatus. ~ 
The present invention provides a means ior 

producing power which, as more completely de 
scribed below, eliminate completely or greatly 
minimize the above described di?iculties and in 
efficiencies attending the use of steam engines 
or the hitherto proposed methods of using a gas. 
steam mixture eccqrding. to my invention a 
?uid fuel is continuously and completely burned 
between catalytic plates of novel arrangement; 
the hot products of combustion substantially free 
of products of incomplete combustion are sub 
jected to contact with a volatile liquid medium, 
for example water, whereby a motive power ?uid 
medium is produced having any desired tempera 
ture' below the combustion temperature and 
wherein the sensible heat lost in the cooling is 
retained in the form of latent heat of vaporiza 
tion; and the thus produced pressure‘?uid me; 
dium is supplied to a prime mover mechanism 
through suitable controlvailves to produce power 
by expansion to substantially atmospheric pres 
sure without substantial loss of heat. The inven 
tion further comprehends a particularly effective 
means associated with the prime moverlfor sup 
plying the ?uid fuel and the combustion-support 
ing medium to the combustion area de?ned by 

v the said catalytic plates under a pressure in ex 
cess of that obtaining in the remainder of the 
system. > 

The control mechanism for'regulating the ad 
mission of pressure ?uid medium to each of the 
cylinders which is included in the present inven 
tion is an improved type of piston cut-01f valve 
which permits an instantaneous cut-off and may 
be easily regulated to govern the quantity of 
pressure ?uid introduced with each stroke of the 
piston, thus governing the speed of the engine. 
Piston valves which operate to cut off the ad 
,rnission of the pressure ?uid to a cylinder by 
mechanical action resulting from their attach 
ment to or synchronization with the movement 
of the main piston are known. Various methods 
for regulating the time of cut-off have been sug 
gested but have all involved a complicated mov 
able regulating means, most if not all of which 
have failed to produce the desired instantaneous 
cut-oil". 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 a throttled down 
steam admission. The present invention provides 
a simple adjustable means, stationary with re 

the engine and connection means causing marked 95 sheet to’ the piston valve, £0.11 varying the point 
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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 ?xed 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 to 
cause alternate admission and exhaust from the 
cylinder. 
A more complete understanding of the inven 
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tion will be had by reference to the drawings _ 
which illustrate typical horizontal 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: 
Figure 1 illustrates a generator for producing 

the pressure ?uid medium supplied to the engine 
in accordance with the invention, and is .a ver 
tical section taken along the line I-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. 
Figure 3 is a 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 is an enlarged vertical section along 
the line 4—4 of Figure 3, and shows in detail the 
cut-off valve mechanism and control means in 
an advanced position. 

Figures 5, 6 and 7 are diagrammatical repre 
sentations showing the relative positions of the 
principal cut-01f valve parts at the time of ad 
mission, cut-off and release respectively. 

Figure 8 is a side elevation of a vertical type 
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engine, parts being broken away and parts shown , , 
in vertical section. 

Figure 9 is a vertical axial section of a vertical 
prime mover cylinder and attached cut-off valve 
taken on the line 9—9 of Figure 8. 
Figure 10 is a plan view of the cylinder of Fig— ,, 

ure 9 along the line Ill-II] showing the relation " 
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 I0 adapted to atomize a liquid fuel sup 
plied by pipe II in the presence of air introduced 
through pipe I2 enters the top of the generator 
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I3 and extends through an opening in plate I4, ,_ 
into the ?at combustion zone I5 de?ned by plates 
I4 and I5. An atomizer such as that illustrated 
injects a substantially flat disc-like sheet of at 
omized fuel and air between two layers of addi 
tional air radially outwardly between the closely,. 
spaced contact surfaces I4 and I5. Such an at-‘ 
omizer is described and claimed in a co-pending 
application, Serial No. 275,463, ?led of even date 
herewith. In an atomizer of this type oil may be 
introduced through pipe H into chamber 
from which it feeds downwardly through the 
grooves in the ?uted cylinder I8 which is mov 
able vertically within the cylindrical wall I9, and 
from which depends a conical block 22. A regu 
lated quantity of oil is thus permitted to ?ow 
through the annular opening between the bot 
tom beveled edge of wall I9 and the surface of 
the conical block, and outwardly over the surface 
of said conical block. Air introduced through 
pipe I2 into the annular chamber 2I passes with 
the oil through the annular beveled exit 22 and 
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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 2I 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 plate I5. When this additional air 
reaches the periphery of the base of the cone, an 
increased atomization isproduced. The passage 
of air through these ports results in the further 
important advantage that the ?rst 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 oil 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 of 120° which, with the arrangement as 
shown, is appropriate to produce a ?at 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 I4 and I5, 
which may be spaced at a distance of about 1A; 
to % inch, is completely oxidized. The contact 
surfaces which de?ne a ?attened 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 I4 and 
I5 form a connecting annularvertical zone 25 and 
a lower horizontal zone 26 which extends inward 
ly to connect with a second vertical annular 
chamber 21 extending 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 3I 
which are concentrically arranged extensions of 
contact plates I4 and I5 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 ?xed partition 34 provided with Open 
ings 35, a sliding partition 36 provided with 
openings 31 which is under the yieldable pres 
sure of a compression spring 38. This spring 
serves to move the openings 31 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 bellows is dependent on the 
temperature of the water adjacent the bulb 40 
which extends through the bottom of the cup 
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shaped member 28. When the temperature of 
the water rises, ports 35 and 31 are brought more 
nearly in alignment, and an increased propor 
tion of water passes from delivery pipe 32 into 
connecting pipe 4| which connects with out 
wardly and upwardly extending branch pipes 42 
which pass through the stay bolts43 serving to 
reenforce the outer generator walls 29. Branch 
pipes 42 enter an annular chamber 44 adjacent 
to and surrounding the lower portion of the 
atomizer. Incoming water passes from chamber 
44 through perforations in the bottom thereof 
into a horizontal basin 45 situated between the 
outer wall 29 and the top portion of supporting 
plate 39. over?owing from this basin through 
peripheral notches 46 and passing over a mesh 
screen 4? which surrounds the cylindrical por 
tion of plate 39, the water enters the vertical 
annular chamber 48, passing from and to cham¢ 
ber 21 and in turn to chamber 49 through radial 
ly spaced openings 59 and 5| situated at or near 
the bottom of supporting plates 30 and 3|. These 
openings permit the maintenance of a common 
liquid level in the three adjacent annular vere 
tical chambers. The incoming water in its pas 
sage through basin 45 and over screen 111 serves 
to cool the supporting plate 30 and is in turn 
preheated. The dead gas space between plate 39 
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 
mosphere. The hot products of combustion pass 
through chambers 25 and 25 and into and 
through the continuously renewed body of water 
contained in the cup-shaped container 28. .Pass 
ing through the openings 5!‘ the hot gases vola 
tilize a portion 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 ?uid 
passes upwardly through chamber 49, outwardly 
in chamber 52 around the edge of a dished cir 
cular baiile 53 and thence inwardly to the open 
ings 55 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 
55. Ba?ie 53 prevents the entrainment of any 
substantial amount of water with the pressure 
fluid medium. Stand pipes 51 return any water 
which may collect on the baffle to the main body 
of water in container 28. . ' 

In an engine of the type here illustrated, the 
outer ends of the manifold pipe 56 are connected 
to connection pipes 58. These connection pipes, 
as shown in Figures 3 and 4, are bifurcated. be. 
low to form ?attened branches 59 providing a 
connection through annular chambers .69 to a 
cylindrical cut-off valve 6|. 
The flow of the pressure fluid medium from 

the generator to the main cylinders of the en 
gine; 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 
Figure 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 
52. The gas-steam mixture from the generator 
is introduced into ?at annular space 60 situated 
approximately midway of the housing 62, and 
from there into 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 
:to the area. of delivery pipe .58, as a result ._of 
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3 
which no constriction to'the free‘ 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.v valve-controlling sleeve 
adjustable axially‘ within the valve‘ housing 62. 
This adjustable" sleeve comprises axially spaced v 
rings 64 and 65' integrally connected by the cylin 
drical web 66 provided with circumferential ports 
61. ‘ Said sleeve may be regulated and set at any 
desired axial position by means of rod 68. The 
peripheral surfaces of rings M and 65 slidably 
‘engage, the inner surface of valve housing 62. 
The inner. surfaces of the said rings slidably en 
gage the outer surface of a piston valve mecha 
nism presently to be‘ described. The valve hous 
ring 62 is iprovidedwith oppositely disposed ex 
tensions 69 and. 10, which may be integrally con 
nected therewith. The said extensions 59 and 
‘Hi slidably support and engage the axially spaced 
piston heads ‘H and 12, which‘ are rigidlyjoined 
to form a unitary structure by a‘ cylindrical wall 
73‘; FI‘hemain housing 62 is provided near its 
outer end with peripherally spaced angled port 
openings 14 which connect with the adjacent 
main cylinder 15 through extension 16 which 
surrounds the valve chamber and forms an an 
nular- space connecting therewith. Piston head 
‘1 l, slidable in extension 69, reciprocates past the 
ports ‘M and the annular chamber 15, and is of a 
dimension greater than the width of openings in 
to chamber 16. The cylinder wall '53 adjacent 
the piston lhead ‘H isprovided with peripheral 
openings 11, which are in turn adjacent an in 
wardly extending portion 78 forming a valve seat 
for valve 19 carried by a valve stem 89. Support 
ing the valve head and stem and permitting the 
same to be brought into and out of seating en 
gagement with valve'seat 18 is a spider guide 
member 8| and. a piston slide 82 which re~ 
ciprocally engages the inner surface of' cylin 
drical wall 13 and which has an axial boss 83 
which prevents the entire surface. of valve pis 
ton 82 from ‘coming in contact with piston head 
‘I2, thus insuring at all times the existence of a 
?at circular space 84 between the two piston 
heads. Such an arrangement serves to maintain 
opencommunication with a series of port open 
ings 85 formed in the‘cylindrical wall 73 adja 
cent the head of piston 12. The sliding cylin 
drical wall 13 is provided approximately mid 
way of vits length with port openings 89 through 
which motive power‘ ?uid from opening .61 passes 
into the central valve space for operating the 
valve and controlling the admission of the said 
?uid to the main cylinder '15 via openings Ti and 
14. :Situated near the rear of valve housing 62 
is‘ an annular space 99 between said housing and 
the slidable piston 12 or connecting cylinder 7.3. 
As the piston assembly moves to the right, port 
openings 85 move past control sleeve 64 and are 
exposed to connection with said annular cham 
ber 99,. thus- providing an exhaust connection 
through’ pipe I09 for the gas-steam mixture 
which entered chamber 84 at the time when 
ports 85 were in connection with gas-steam in 
let 63.‘ A connection Iiil is provided from the 
space ahead of the. forward sleeve portion 65 to 
the exhaust pipe I09 to remove any steam which 
may have escaped into the space ahead of the 
sleeve. Valve piston head 72 carries a wrist pin 
8-‘! pivotally connected with connecting rod 83 
foractuating-the cut-off valve structure as de 
scribed below. , ' > . 

main cylinders and driving mechanism .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 ‘I5 arey'connected in co 
axially aligned pairs in such a way that a dou 
ble acting double faced piston comprising two 
piston heads 89 rigidly connected by rods 90 may 
reciprocate in unison in the interconnected main 
cylinders shown on each side of the central lon 
gitudinal plane of this ?gure. Coaxially aligned 
with each of pistons 89 and an integral part 
thereof, are air~compressing pistons 9|‘ each re 
ciprocating in a cylinder 92 of smaller diameter 
connecting with each of main cylinders 15, 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 cylinder 
is provided with a discharge valve 93 ‘for deliv 
ering compressed air to connection pipe 94. Said 
connection pipe is connected with connection 
pipe I2 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 9|. A connecting rod96 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 91 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 95. 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 axis of 
the main drive-shaft 98. ‘ v 

The operation of the improved cut-off valve 
mechanism of my invention will best be under 
stood by reference to Figures 5 to '7, which illus 
trate diagrammatically the principle of opera 
tion of such a valve. The diagrammatic illus 
trations in these ?gures do not include certain 
of the details to be found in the cut-o?~ valve of 
Figure 4, which operates on the same principle. 
As shown in Figure 5, the prime mover crank 
arm 9'! has reached its forward dead center posi 
tion. and the port opening ‘I1; which leads to the 
main cylinder through connection ‘I6, is about 
to be uncovered by the forward movement of pis 
ton head ‘II. Pressure valve ‘I9 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 ‘I9 
has just come into engagement with valve seat 
‘I8, due to admission of live gas»steam mixture 
behind the piston 82 through port openings 85, 
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 63. The position shown in Figure 6 repre 
sents the forward limit of motion of the cut-off 
piston assembly. As the clearance space ‘I6 con 
necting with the main cylinder is opened to‘ the 
exhaust on the return stroke of the valve piston, 
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2,259,013 
the pressure valve ‘I9; as shown in Figure 7, 
leaves itsseat due to the entrance of the gas 
steam mixture into the valve center through 
opening 86, and to the release to exhaust through 
chamber 99 and pipe I00 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 ‘I5 remains open to the exhaust 
through pipe 69, until on the return stroke pis 
ton 'II again covers port 16. 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-steam 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 out 
off valve here described. This control member 
is effective in determining the point of cut-off 
and thus the amount of motive power ?uid 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 ?uid will pass valve ‘I9 and thus 
be admitted to the prime mover cylinder until the 
point at which ports 05 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 19. On 
the return‘stroke the valve will open at the point 
at which the ports 85 clear the rear edge of con 
trol member 94 and establish connection to the 
exhaust, thus permitting the excess pressure on 
the forward face of piston 72, 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 ?xed 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 I02 
which projects from crank-arm I03 provided with 
a counterbalancing arm. The crank-arm is 
keyed to one end of valve-operating shaft I04 
journalled in‘ spaced standards I055 As shown 
in Figure 3, there are four valve housings 6| for 
controlling the admission and exhaust of motive 
power ?uid in a horizontal engine of this type 
which must be properly coordinated. Valve pis 
tons ‘I2 on each side of the central longitudinal 
plane of Figure 3 are rigidly joined by rods I06 
so that they will move in unison. Keyed to the 
valve shaft I 04 between the standards I05 is a 
chain gear I01 driven by an endless chain I08. 
As best shown in Figure 4, the endless chain I08 
is driven by main drive shaft 98 through a chain 
pinion I09. 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 
the main drive shaft. A radial arm IIO serving 
as a reverse lever is attached to a sleeve III 
oscillatably mounted upon and movable relatively 
to the crank-shaft 98. A radial post H2 carried 
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by the sleeve; III, s-erves'to journal a gear H3, 
over'which the endless chain I08 is passed. Also 
mounted on the sleeve III is a hollow post H4 
withinjwhich a rod I I5 is yielclable longitudinally 
under the resistance of spring I I6. Journalled in 
the outer end rod H5 is a gear II'I over which 
endless chain I08 ‘also runs. From this descrip 
tion it will be understood that an angular dis 
placement of'the lever III] and a corresponding 
movement of sleeve III will impart a displace 
ment to the chain gear IIl'I around its axis with 
out a corresponding movement of crank-shaft 
98. Asa result the positions of the valve pistons 
are altered with respect to the main pistons and 
the engine may be' reversed. ' - 

Referring now to Figures 8 to 10, my invention 
is illustrated in‘ application to an engine of the 
vertical type. Such an engine is particularly use 

Accord 
ing to the embodiment illustrated in Figure 8, a 
three-cylinder engine is supplied with a motive 
power ?uid produced in generator I3. This gen 
erat'or is similar to the type illustrated in Figure 
l and operates on the same principle to produce 
a pressure ?uid medium substantially free of 
products of incomplete combustion. The pressure 
?uid medium is discharged through pipe '56, 58 
at any desired temperature and pressure, into 
cylinders ‘I5,through cut-off valves BI. Each 
main cylinderis provided with a coaxially aligned 
extension 92 serving as a compressor for supply 
ing compressed air to the atomizer Ill through 
valve 93 and manifold delivery pipe I2. Air 
compressor inlet and outlet valves 93 and 95 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 
II and 42 respectively, which are connected to 
individual pumps (not shown) operated from the 
main drive-shaft 98. A prime mover piston 89 
of larger diameter than the air-compressor pis 
ton, and integral therewith, reciprocates in each 
of cylinders ‘I5. 
For adjusting the point of cut-off and regulat 

ing the expansion of the motive power ?uid as 
well as providing a connection between the cylin 
clers and the inlet and exhaust pipes, a valve 6| 
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 64, 65 is adjustable by 
rack 68, which is activated by pinion I I9 attached 
to shaft IN. The valve-operating connecting 
rods 88 may be driven by means of crank-arms 
I2I in turn activated by a common drive-shaft 
I64 supported in bearings I22. This shaft may 
in turn be driven from the main crank-shaft 98 
by an endless chain I68 through a hollow gear 
I23, which is connected with shaft I94 and pre 
vented from moving axially thereon. A mecha 
nism suitable for reversing the engine is illus 
trated as comprising a pivoted arm I24, which 
engages a spool member I25 rigidly joined to an 
exteriorly threaded sleeve member I26. This 
sleeve as shown is splined to the shaft I64 but is 
adapted to move endwise thereon into and out of 
the threaded hollow hub of gear I23. From this 
description it will be understood that a move 
ment of the arm I21! imparts a rotary movement 
to shaft I04, not related to the movement result 
ing from the action of the main drive-shaft. 
Such an arrangement permits the adjustment of 
the central piston cut-o? valves to any desired 
Position relative to the position of the main. driv 
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.necessary' in actual practice. 

5 
ing pistons 89, and makes possible the reversing 
of the engine.‘ Connection between the variable 
cut-off valves and the working cylinders is ad 
vantageously effectedthrough a hollow lug I21 
projecting from the closure head of main cylinder 
‘I5, and forming passage ‘I6. 'As illustrated in 
Figure 9 lug I2‘Iis extended to a greater relative 
distance from the cylinder head than would be 

A connection 
means and valve of this ty'pe'make it. possible to 
decrease the clearance space‘ at .the end of the 
main piston stroke'andlthus to further increase 
the ef?ciency of the engine. 
I’claimb ' » . 

1. In’ a positive pressure engine assembly a 
valve’ mechanism for controlling the inlet and 
exhaust of the prime mover cylinders comprising 
an outer relatively ‘fixed valve housing having an 
inletopening for thepressure fluid medium and 
an outlet opening connected to a prime mover 
cylinder, an inner relatively-‘movable cylindrical 
valve housing reciprocable‘ in the outer housing 
and operatively connected with said prime mover, 
said inner housing being provided with a central 
pressure ?uid. chamber adapted to provide an in 
termittent passage for the pressure ?uid between 
said inlet and outlet connections, an inner piston 
valve assembly within ‘the inner housing opera 
tive 'b-ylmeans'of the 'pressurenfluid to close‘ and 
open, the passage between the inlet and outlet 
connections, and. an adjustable relatively station 
ary'means‘ for regulating the‘ operation ‘of said 
inner valve vassembly by controlling the point of 
admission'ofspressure ?uid medium whereby the 
time of connection between said. inlet and outlet 
connections vmay‘ be controlled. ' 

v2,. In'a‘ positive pressure engine assembly a valve 
mechanism for controlling the inlet and exhaust 
of a prime mover‘ cylinder‘comprising an outer 
‘relatively ?xed valve housing provided'withlat 
least one port opening leading to the prime mover 
cylinder and at least one port opening axially 
spaced therefrom for introducing a pressure ?uid 
medium into 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 
front and rear closure piston heads, the front 
piston head being reciprocable past the port open 
ing in the outer housing leading to the prime 
mover cylinder, said inner housing having a cen 
tral pressure fluid chamber and a forward port 
opening into 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 a midlength port 
opening adapted to be brought into and. out of 
registry with the port in the outer cylinder for 
introducing pressure ?uid medium into the valve 
mechanism, an inner valve assembly operative 
within said inner movable housing by means of 
pressure ?uid medium to close and open the con 
nection between said forward and midlength 
openings, and an adjustable relatively stationary 
means for regulating the operation of said 'in 
ner valve assembly by controlling the point of 
admission of pressure ?uid medium whereby the 
time of connection between said forward and 
midlength openings in the inner valve housing 
may be controlled. 

3. In a positive pressure engine assembly, a 
valve mechanism for controlling the inlet and 
exhaust of a prime mover cylinder comprising an 
outer relatively ?xed cylindrical housing having 
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‘front and rear piston guide portions connected 
by an enlarged cylindrical wall forming an an 
nular pressure ?uid 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 ?uid medium 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 being 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 ?uid medium hav 
ing a valve movable to and from said valve seat, 
a ‘piston slide reciprocable in said intermediate 
housing between'the‘siaid 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 ?uid 
chamber forregulating the operation of said in 
ner valve assembly by, controlling the point of 
admission of pressure ?uid 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 ?xed cylindrical housing having 
front and rear piston guide portions connected 
by an enlarged cylindrical wall forming an an 

10 

20 

40 

2,259,013 
nular pressure fluid chamber, the front piston 
guide being provided with a port opening lead 
ing to a prime mover cylinder and said annular 
chamber being provided with an inlet port open 
ing for introducing pressure ?uid medium 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 as 
sembly 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 being 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 ?uid 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 as 
sembly adjustable exteriorly on said intermediate 
cylindrical housing within the annular pressure 
?uid chamber for regulating the operation of said 
inner valve assembly by controlling the point of 
admission of pressure ?uid 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 port openings in said intermediate housing. 

EDWIN TAYLOR. 
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