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This invention relates to vapor engines of a novel type 
and more particularly to a novel porting means for con 
trolling the flow of vapor to and from such engines. 

In mycopending application S. N. 39,735, filed July 
20, 1948, I have described and claimed a novel vapor engine of the oscillating cylinder type in which the com 
bined effects of the oscillation of the cylinder and the 
reciprocation of the piston are relied upon to control 
the flow of vapor to the engine. The present invention 
utilizes the same combined effects, but in conjunction with 
a novel porting arrangement which has special advantages 
in large size engines for operation at higher pressures 
and higher speeds. In the specific embodiment illus 
trated in my application S. N. 39,735 inlet ports for 
admitting vapor to the engine are provided in coacting 
flatplates or surfaces forming adjacent parts of the 
oscillating cylinders and the fixed support for the cyl 
inders. In my present invention I employ a generally 
cylindrical porting arrangement, which is concentric 
with the cylinder pivot means so as to eliminate the 
opportunity for leakage of vapor into the engine crank 
case, as hereinafter described in detail. 

Accordingly, a primary object of the invention is 
to provide a novel vapor engine of the oscillating cyl 
inder type in which the flow of vapor is controlled both 
by the oscillation of the cylinder and by the reciproca tion of the piston. 
A further object of the invention is to provide an 

improved porting means for controlling the flow of vapor 
in an engine of the foregoing type. 

Another object of the invention is to provide an im 
proved porting means for a vapor engine of the oscil 
lating cylinder type which avoids leakage of vapor from 
the porting means into the engine crankcase. 

Still another object of the invention is to provide in a vapor engine of the oscillating cylinder type a 
novel combination of a cylinder pivot and a generally 
cylindrical porting structure for controlling the flow 
of vapor to and from the engine. 

Other objects and advantages of the invention will 
become apparent from the subsequent detailed descrip 
tion taken in connection with the accompanying draw ings, wherein: 

Fig. 1 is an end view of an engine embodying the 
features of the invention with one of the cylinders 
thereof shown in axial section; 

Fig. 2 is a transverse sectional view taken along the line 2-2 of Fig. 1; 
Fig. 3 is a sectional view taken substantially along 

the line 3-3 of Fig. 1 with portions thereof in ele vation; 
Fig. 4 is a fragmentary sectional view on an enlarged 

scale taken substantially on the line 4-4 of Fig. 3 and 
showing the piston in its lower position: 

Fig. 5 is an enlarged fragmentary elevational view 
with portions thereof in section showing the exhaust 
porting arrangement at the rear of the right-hand cyl 
inder as seen in Fig. 3; 

Fig.6 is a sectional view, taken along the line 6-6 
of Fig. 5; and . . . . . .. 

Fig. 7 is an enlarged fragmentary elevational view 
showing the inlet porting arrangement as seen from the 
left in Fig. 4. 
The operation of an engine of the character herein 

disclosed is dependent upon the pressure exerted by a 
vapor, and the term "vapor' as used herein refers to 
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any gas or vapor such as air, carbon dioxide, steam, various refrigerants, etc. 

In the drawings the invention is shown as embodied in 
a multi-cylinder engine of the V-type, the particular 
engine, illustrated having four cylinders with two ar 
ranged on each side of the W. The structure comprises 
a crankcase 11 provided with suitable line bearings 12 
for suporting a two-throw crankshaft 13. The crank 
shaft 13 has a pair of crank bearings 14 and to each of 
the bearings a pair of pistons is connected with one pis 
ton extending to one side of the V and the other pis 
ton to the other side of the V, as clearly seen in 
Figs. 1 and 3. A power take-off designated generally at 
16 is provided at one end of the crankshaft. 13 as well as a flywheel 17. 
Mounted in the upper part of the crankcase 11 on 

each of the opposite sides of the V is a pivot or trunnion 
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in the form of an elongated fixed sleeve 18. The opposite 
ends of the sleeve 18 are supported in the walls of the 
crankcase. 11 and the central portion of the sleeve 18 is 
received within a support 19 (Fig. 6) which is rigidly 
mounted on the crankcase 11. A clamp member or cap 
21 is fitted over the sleeve 18 and is secured to the sup 
port 19 by means of a plurality of screws 22. A set 
screw 23 extends through the cap 21 into the sleeve 18 
for holding the latter in fixed non-rotatable relation. Simi 
lar caps are also provided at the ends of the sleeve 18. 
The fixed sleeve 18 provides a pivot for a pair of 

oscillatable cylinders 24 which are mounted on opposite 
sides of the support. 19. As best seen in Figs. 4 and 5, 
a cylindrical supporting sleeve 26 is rigidly secured, as by 
welding, to the top or head of each of the cylinders 24. 
Within the sleeve portion 26 a cylindrical valve or tim 
ing sleeve 27 is press-fitted for rotary oscillating move 
ment with the supporting sleeve 26. The elongated 
fixed pivot sleeve 18, extends concentrically through 
the timing sleeves 27 of each pair of cylinders 24 so that 
the cylinders are operatively suspended for oscillating 
movement about the fixed sleeve 18. It will be under 
stood that the sleeve portion 26 and the timing sleeve 
of each cylinder oscillate as a unit relative to the fixed 
sleeve 18. A sealing washer 28 is disposed between the 
support 19 and the adjacentends of each of the sleeve 
portions 26 and 27, and a similar sealing washer 29 is 
provided at the opposite or outer ends of the cylinder 
portions 26 and 27. A thrust member 31 actuated by 
spring 32 at each end of the pivot 18 serves to "com 
press the washers 28 and 29 in sealed relation against the 
opposite ends of the sleeves 26 and 27 and around the 
fixed sleeve 18 so that leakage of vapor into the interior 
of the crankcase 11 is effectively prevented during oscil. 
lation of the cylinders. 24. 
Mounted within each cylinder 24 is a piston 33 which 

is of elongated form and has integrally formed there 
with a connecting rod portion 34 connected in the usual 
manner to one of the crank pins 14. Thus, as the crank 
shaft 13 rotates, each piston is reciprocated within its 
cylinder and the cylinder is caused to oscillate about the 
pivot sleeve. 18. - 
Vapor from a suitable generator or source of supply is 

admitted to the engine through an inlet pipe 36 (Fig. 3) 
which communicates with the interior of the fixed or 
pivot sleeve 18 at one end thereof. As will hereinafter 
appear, the fixed sleeve 18 and the oscillatable sleeves 26 
and 27 are provided with a plurality of ports and passage 
ways for admitting vapor to and exhausting vapor from 
the cylinders 24. For use in starting the engine, an elon 
gated control tube 37 is mounted for limited rotation 
within the fixed pivot sleeve 18 so as to control the ad 
mission of vapor into the porting system provided in the 
sleeves 18, 26, and 27. Thus, the vapor inlet pipe 36 
communicates with one end of the control tube 37 and 
the opposite end of the control tube 37 is sealed and is 
provided with an operating portion 38 which projects 
from the crankcase through a suitable stuffing box 39 
(Fig. 3). By rotary manipulation of the operating por 
tion: 38, the admission of vapor to the cylinders 24 is 
controlled according to "any predetermined rotary posi 
tion of the control tube 37. 

80. As heretofore mentioned, my invention utilizes both 
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the oscillation of the cylinder and the reciprocation of its 
associated piston in order to regulate the admission of 
vapor to the cylinder during operation of the engine. 
By this mean the desired degree of cut-off is obtained, 
i. e. the vapor is admitted to the cylinder only during 
the initial portion of the power stroke of the piston. 
Thus, in Figs. 1 and 2 the piston 33 is shown in its 
uppermost position at the beginning of the power stroke. 
The control tube 37 is shown in position for normal 
running operation of the engine and, by appropriate 
communication between the various ports and passage 
ways in the porting system as hereinafter described in 
detail, vapor is admitted into an inlet pipe 41 which is 
affixed at its upper end to the sleeve portion 26 of 
the cylinder and communicates at its lower end with 
a plurality of holes 42 provided in the wall of the 
cylinder 24. Thus, vapor communication is established 
between the pipe 41 and the interior of the cylinder 24. 
In order to admit vapor to the interior of the cylinder 
24 during the desired portion of the piston stroke, the 
piston 33 is provided with a longitudinal or axially ex 
tending bore 43 which is open at the head end of the 
piston for communication with the interior of the cylin 
der. At the opposite end of the bore 43, the piston 
33 is provided with a plurality of angularly disposed 
openings or bores 44 which extend inwardly from the 
periphery of the piston and converge to open into the 
lower end of the axial bore 43. As will be clearly seen 
from Figs. 1 and 2, these bores 44 are adapted to register 
with the openings 42 in the cylinder wall during a portion 
of the piston stroke. In the arrangement shown in the 
drawings, it will be seen that the passages 44 are in 
register with the openings 42 in the cylinder wall when 
the piston 33 is at the uppermost end of its stroke (Fig. 
1). As the piston 33 moves downwardly, the lateral 
passageways 44 pass downwardly beyond the openings 
42 whereby to cut off or disrupt the vapor communica 
tion from the conduit 41 to the axial bore 43 in the piston. 
From the foregoing, it will be apparent that during 

the normal running position of the control tube 37, vapor 
will be admitted to the interior of the cylinder only dur 
ing the relatively brief period of time when the lateral 
passageways 44 and the cylinder wall openings 42 are 
in register. Thus, cut-off is obtained shortly after the 
piston 33 starts its downward stroke and full advantage 
is thereby taken of the vapor expansion in the cylinder. 
It will also be apparent that cut-off is obtained without 
the use of complicated external mechanisms such as a 
link movement or cam system. The piston 33 is also shown as being provided with 
a plurality of axially extending circumfentially ar 
ranged bores 46 in addition to the bore 43. However, 
the bores 46 are optional and are provided solely for 
the purpose of reducing the weight of the unit. These 
bores 46 are fitted with suitable plugs 47 (Fig. 4) at 
their upper ends, and vapor is admitted to the cylinder 
only through the bore 43. 
The vapor within the cylinder 24 is exhausted there 

from on the upstroke of the piston through a plurality . 
of openings 48 provided in the cylinder head and com 
municating with the exhaust porting system, as herein 
after described in detail. However, an important fea 
ture of my invention is the provision of exhaust lead 
when desired. For this purpose, the cylinder 24 is pro 
vided with a plurality of openings 49 (Fig. 2) in the 
wall thereof substantially opposite to the vapor inlet 
openings 42. An exhaust vapor conduit 51 is secured 
at its lower end to a manifold 50 attached to the cylinder 
adjacent the openings 49 and extends upwardly to a mani 
fold 52 secured around suitable ports in the outer sleeve 
portion 26 of the cylinder assembly. Thus, the exhaust 
lead openings 49 are connected to the exhaust porting 
system at the top of the cylinder. The area of the open 
ings 49 and the relative location thereof with respect 
to the bottom of the piston stroke determines the time 
at which the exhaust vapor is released through the con 
duit 51. 
The exhaust lead arrangement as described above per 

mits rapid venting or release of exhaust vapor from the 
cylinder 24 just before the piston 33 reaches its bottom 
dead center position at the end of the power stroke and 
ahead of the opening of the main exhaust ports at the 
top of the cylinder as determined by the angular posi 
tion of the cylinder relative to its pivot. As the piston 
33 moves upwardly in its exhaust stroke, the main ex 
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4. 
haust ports are gradually opened in response to oscillation 
of the cylinder 24 and the lead exhaust openings 49 are 
closed. However, the main exhaust ports are closed 
thereafter when the piston reaches its top dead center 
position at the end of the exhaust stroke. Thus, I can 
obtain preliminary exhaust of vapor any desired number 
of degrees ahead of the bottom dead center piston posi 
tion while not affecting the time of closing of the exhaust 
porting at the top dead center piston position. Con 
sequently, the opening and closing functions of both the 
main exhaust ports and the lead exhaust ports are inde 
pendently adjustable rather than being tied together as 
an inherent characteristic of the oscillating cylinder con 
struction. It will also be understood, of course, that 
the provision of the external exhaust tube 51 may be 
omitted in those circumstances where exhaust lead is 
found to be unnecessary or undesirable. 

Referring now particularly to Figs. 4 to 6, the struc 
ture and operation of the porting system for regulating 
the admission and exhaust of vapor in response to oscil 
lation of the cylinder will now be described. The oscil 
lating cylindrical sleeve portion 26 which is rigidly af 
fixed to the top of the cylinder 24 is provided with an 
enlarged aperture 53 for communication with the cut 
off vapor inlet conduit 41. Direct exhaust vapor from 
the cylinder 24 enters the porting system through a plu 
rality of openings 54 provided in the sleeve portion 26 
in register with openings 48 in the cylinder head. In 
this instance three pairs of aligned openings 48 and 54 
are shown. The lead exhaust enters the porting system 
from the manifold 52 through a plurality of openings 56 
also provided in the sleeve portion 26, three such open 
ings 56 being shown. The timing sleeve or cylinder 27 which is press-fitted 
in the sleeve portion 26 for oscillation in unison with 
the latter is provided with a set of inlet ports and a 
set of oppositely disposed exhaust ports. In this instance 
the inlet ports comprise a pair of elongated slots 57 in 
terconnected at their central portions by a transverse 
groove 58 extending therebetween and in register with 
the aperture 53 in the sleeve portions 26 (Figs. 4 and 
7). In addition, another elongated slot 59 is also pro 
vided in the sleeve 27 and communicates through a cir 
cumferentially extending arcuate groove 61 with the 
openings 54 and 48 for full stroke admission of vapor 
to the cylinder 24. The exhaust port means for the 
sleeve 27 comprises a plurality of elongated slots 62 
(Fig. 5), three being shown in this instance, which are 
interconnected by means of a pair of transversely ex 
tending grooves 63 and a similar groove 64. The lower 
most slot 62, as viewed in Fig. 4, is also connected to the 
full stroke vapor inlet slot 59 by means of the groove 
61. As will be seen from Fig. 5, the slots 62 are sub 
stantially the same in length and the interconnecting 
grooves 61, 63 and 64 are arranged so that the groove . 
61 communicates with all three of the cylinder head ex 
haust ports 48 and the registering ports 54, the grooves 
63 interconnect the bottom slot 62 with the center slot 
62, and the groove 64 interconnects the center slot 62 
with the upper slot 62. The sleeve 27 is also provided 
with three exhaust lead openings 66 in register with 
the openings 56 in the outermost sleeve portion 26. 
The fixed sleeve 8 is likewise provided with con 

plementary sets of inlet and exhaust ports adapted to be 
disposed in and out of register with the corresponding 
ports in the oscillatable sleeve 27. It will be understood 
that the fixed sleeve 18 is formed with two such sets of 
inlet and exhaust ports, one for each of the cylinders 24 
which pivot about the sleeve 18. The cut-off admission 
slots in the sleeve 18 are designated at 67 for coopera 
tion with the corresponding slots 57 in the sleeve 27. The 
full stroke admission slot is indicated at 68 and cooperates 
with the corresponding slot 59 in the sleeve 27. On the 
exhaust side, three elongated slots 69 are provided in the 
sleeve 18 for cooperation with the slots 62 in the sleeve 27. 
It will be seen from Fig. 5 that the slots 69 have progres 
sively, increasing lengths and communicate at their inner 
ends with a central manifold passage 71 provided in the 
support 19 and having a gradually increasing width. It 
will also be understood from Fig. 5 that the exhaust slots 
69 from each of the cylinders 24 feet into the common 
central passage 71. A lateral passageway 72 (Fig. 6) extends downwardly 
from the passage 71 through the support 19, and a vapor 
exhaust line 73 (Fig. 3) is connected thereto for dis 
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charging exhaust vapor through the wall of the crankcase 
1. The lead exhaust fron the conduit 5 and the mani 

fold 52 passes through the ligned apertures 56 and 66 
in the sleeves 26 and 27, respectively, for discharge into 
an elongated slot 74 also provided in the fixed sleeve 18. 
As seen in Fig. 5, the slot 74 extends substantially the 
full length of the sleeve 18 and discharges lead exhaust 
from both cylinders 24 into the passage 71. It will be 
understood that the varying lengths of the slots 69 and 
the stepped interconnection of the slots 62 is for the pur pose of providing the proper exhaust port areas in order 
to accommodate the increasing and decreasing amounts 
of exhaust vapor during oscillation of the cylinders. 
The control tube 37 at the center of the porting system 

is used primarily for starting purposes in order to provide 
full stroke or cut-off vapor admission or any desired com 
bination thereof. For this purpose, the tube 37 has a slot 
76, which upon rotary manipulation of the tube 37 is 
adapted to register with either the cut-off slots 67 or the 
full stroke. slot 68 in the fixed sleeve 18. Inasmuch as 
the control tube 37, like the fixed sleeve 18, cooperates 
with both of the cylinders 24, it will be understood that 
two such slots 76 are provided in suitable locations above 
the respective cylinders. The control tube'37 is manipu 
lated by means of the operating extension 38 and is pref 
erably arranged for limited rotary movement, e.g. about 
100. Inasmuch as a separate control tube 37 is provided 
for each bank of cylinders 24, I may also provide suitable 
connections for manipulating the two control tubes in unison if desired. 

In the operation of the engine, the port 76 of the control 
tube will be in closed position beyond or to the right of 
the port 68, as viewed in Fig. 4, when the engine is at a 
standstill. However, as the control sleeve is rotated in a 
clockwise direction, port 76 will open into the full stroke 
admission port 68 of the fixed sleeve 18 and at the begin 
ning of the power stroke when the port 59 is brought into 
register with the port 68 by appropriate rocking move 
ment of the cylinder 24, high pressure vapor is admitted 
through the ports 68, 59,54 and 48 into the upper end 
of the cylinder 24 for exerting pressure on the head of the 
piston 33. At this point in the operation vapor flow is 
continuous during the power stroke without cut-off. As 
the control sleeve is rotated further, port 76 opens into 
the lowermost port 67 and when the cylinder 24 has oscil 
lated into proper position to align the ports 57 with the 
ports 67, high pressure vapor is then admitted through 
the cut-off admission system as hereinbefore described. 
As the control sleeve 37 is rotated still further, the port 
76 opens into both ports 67 for increasing the vapor flow : 
to the cut-off admission tube 4. Because the slot 76 is 
wide enough to overlie slightly both the full stroke ad 
mission port 68 and the lowermost cut-off port 67 in the 
fixed sleeve 18, it will be seen that the device permits of 
any combination of full stroke and cut-off admission dur 
ing starting of the engine. As hereinbefore explained in 
connection with Fig. 2, the cut-off ports 42 in the cylin 
der wall are in register with the passages 44 in the piston 
33 for only a small portion of the power stroke so that 
the desired vapor expansion is realized in the cylinders. It 
will also be understood that when the oscillating cyliader 
24 is in position to permit admission of the high pressure 
vapor to the engine by alignment of the ports 67 and 57, 
the oppositely disposed cooperating exhaust ports in the 
sleeves 8 and 27 are out of register so that the vapor does 
not escape through the exhaust system. 
As the piston approaches the end of the power stroke, as 

seen in Fig. 4, the lead exhaust ports 49 in the cylinder 
wall are uncovered allowing exhaust vapor to escape 
through the conduit 51, as hereinbefore described, and 
thence from the manifold 52 through the aligned ports 
56 and 66 into the exhaust slot 74 which is in register with 
the latter before the other exhaust slots 69 are in position 
to discharge vapor from the engine. The lead exhaust 
vapor thus passes from the slot 74 through the circum- if 
ferentially grooved passageway 71 into the vapor exhaust 
outlets 72 and 73. When the piston reaches lower dead 
center upon completion of the lower stroke, the normal 
exhaust slots 62 begin to open into the slots 69 of the 
fixed sleeve 18. The slots 69 also lead into the peripher 
ally connecting groove 71 so that the direct exhaust from 
the slots 69 is also discharged through the vaporexhaust 
outlets 72 and 73. At approximately the midpoint of the 
exhaust stroke of the piston, the ports 62 are in com 
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6 
during this portion of the cycle, i. e. during the exhaust 
stroke of the piston, the oscillation of the cylinder 24 has 
caused the ports 57 to be shifted out of register with the 
ports 67 so that no high pressure vapor is admitted to 
the cylinder. As hereinbefore described, the lead exhaust is cut off as soon as the piston moves above the cylinder 
wall openings 49. . 
By the foregoing cylindrical porting system, it will be 

seen that the sealing of high pressure vapor is readily ac 
cormplished by means of the washers' 23 and 29 so that 
leakage of high pressure vapor from the porting system 
into the crankcase 11 is substantially eliminated or kept 
to a tolerable minimum. Any leakage which occurs with 
in the porting system perse is not detrimental since it in 
volves merely leakage of high pressure vapor to the ex 
hast system. By reason of the pivotal suspension of the 
cylinders on the fixed sleeve 18, the thrust of the cylinders 
is always parallel to the axis of the cylinder regardless of 
the cylinder angle. ... Consequently, the clearance between 
the fixed sleeve 18 and the oscillating sleeves 27 in the 
region of the vapor inlet ports is constant as determined by 
manufacturing tolerances. In the zone below the hori 
Zontal center line of the cylindrical porting system, the 
upward pressure or thrust of the cylinders seals the var 
ious slots and openings against the leakage of high pres 
sure vapor into the exhaust system. In other words, the 
areas in the porting system below the horizontal center 
line are always in contact due to the vertical thrust of the 
cylinders, whereas the areas above the horizontal center 
line have a slight predetermined clearance which can be 
controlled by the manufacturing technique. 

By reason of the above described advantages, the port 
ing 'system and cylinder suspension arrangement herein de 
scribed will be seen to be particularly useful in connection 
with larger size engines adapted to 'operate at high pres 
sures and higher speeds and wherein leakage of vapor must 
be held to a minimum. 
Another important advantage of the invention for 

many purposes resides in the fact that the engine as de 
scribed above is non-reversible so that the correct direc 
tion of rotation is insured during starting. This is true . 
for either full stroke or cut-off admission of vapor to 
the cylinders because of the correlated arrangement of 
the cylindrical ports with respect to the cut-off and full 
stroke vapor inlets. For example, it will be evident from 
the drawings that the cylindrical ports 68 and 59 begin 
to register for full stroke admission of vapor only when 
the cylinder is in its oscillatory position corresponding to 
top dead center position of the piston. With a multiple 
cylinder arrangement as herein described, at least one 
cylinder will always be in proper position for the desired. 
uni-directional starting. Similarly in the case of cut-off 
admission, the registry of the cut-off ports 42 and 44 is 
ineffective unless the cylindrical ports 57 and 67 are 

5.5 likewise aligned, and the latter condition begins to occur 
only at the oscillatory position of the cylinder correspond 
ing to top dead center position of the piston. Thus, by 
my combination of cut-off vapor inlet means with a port 
ing system responsive to oscillation of the cylinder, I 
obtain consistent uni-directional starting together with 
the thermodynamic advantages of cut-off vapor admis 
SO - 

Although the invention has been described in connec 
tion with certain specific structural embodiments, it will 
be understood that various modifications and equivalent 
structures may be resorted to without departing from the 
sepsi the invention as defined in the appended claims. 

Cat: 
1. In a vapor engine having an oscillating cylinder and 

a reciprocating piston in said cylinder, the combination 
of a fixed sleeve providing a pivot for the cylinder and 
having vapor passages therethrough, sleeve means rigidly 
secured to the cylinder for oscillation therewith and sur 
rounding said fixed sleeve for pivotally supporting the 
cylinder, said sleeve means having vapor passages adapted 
to register with the vapor passages in said fixed sleeve, 
and manually operable control means within said fixed 
sleeve for controlling the admission of vapor thereto. 

2. In a vapor engine having an oscillating cylinder and 
a reciprocating piston in said cylinder, the combination 
of a fixed sleeve providing a pivot for the cylinder and 
having vapor passages therethrough, sleeve means rigidly 
secured to the cylinder for oscillation therewith and sur 
rounding said fixed sleeve for rocking movement rela plete register with the ports 69. It will be understood that 85 tive 5thereto, said sleeve means having vapor passages 
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adapted to register with the vapor passages in said fixed 
sleeve, and a manually operable control tube movably 
mounted within said fixed sleeve for controlling the ad 
mission of vapor thereto. 3. In a vapor engine having a crankcase, an oscillating 
cylinder in said crankcase, and a reciprocating piston in 
said cylinder, the combination of a fixed sleeve rigidly 
mounted on said crankcase and having vapor passages 
therethrough, oscillatable sleeve means surrounding said 
fixed sleeve and rigidly secured to the cylinder for piv 
otally supporting the latter on said fixed sleeve, said sleeve means having vapor passages adapted to register 
with the vapor passages in said fixed sleeve upon oscilla 
tion of the cylinder for admitting and exhausting vapor 
to and from the engine, and a manually movable control 
tube rotatably mounted within said fixed sleeve for con 
trolling the admission of vapor to the latter. 

4. In a vapor engine having an oscillating cylinder and 
a reciprocating piston in said cylinder, the combination 
of a fixed sleeve providing a pivot for the cylinder and 
having vapor supply and vapor exhaust passages therein, 
sleeve means rigidly secured to the head of the cylinder 
for oscillation therewith and surrounding said fixed sleeve 
for pivotally supporting the cylinder, said sleeve means 
having an arcuate vapor passage therein communicating 
with the cylinder through the head thereof and adapted 
to register alternately with said vapor supply and said 
vapor exhaust passages in the fixed sleeve in response to 
oscillation of the cylinder, and manual control means 
within said fixed sleeve for controlling the admission of 
vapor thereto. 5. In a vapor engine having an oscillating cylinder and 
a reciprocating piston in said cylinder, the combination of 
a fixed sleeve providing a pivot for the cylinder and hav 
ing vapor passages therethrough, oscillatable sleeve means 
rigidly secured to the cylinder for oscillation therewith 
and surrounding said fixed sleeve for pivotal support of 
the cylinder, cut-off vapor inlet means for admitting cut 
of vapor to the cylinder through the piston, direct vapor 
inlet means for admitting vapor directly to the cylinder, 
said oscillatable sleeve means being provided with a 
plurality of vapor passages adapted to register with the 
vapor passages in said fixed sleeve and including separate 
port means communicating with said cut-off vapor inlet 
means and said direct vapor inlet means, and a control 
tube movably mounted within said fixed sleeve and having 
port means for controlling the admission of vapor through 
the passages in said fixed sleeve to said separate port 
means in said oscillatable sleeve means. 

6. In a vapor engine having an oscillating cylinder and 
reciprocating piston in said cylinder, the combination of 
a fixed sleeve providing a pivot for the cylinder, sleeve 
means rigidly secured to the cylinder for oscillation there 
with and surrounding said fixed sleeve for pivotally sup 
porting the cylinder, said fixed sleeve and said sleeve 
means having direct vapor inlet passages and cut-off vapor 
inlet passages adapted to register in response to oscil 
lation of the cylinder, conduit means connecting said 
cut-off vapor inlet passages with the cylinder for ad 
mitting vapor to the latter through the piston, and a con 
trol tube movably mounted within said fixed sleeve for 
controlling the introduction of vapor to the latter, said 
control tube having a slot adapted to be moved manually 
into register with one or both of said vapor inlet passages. 

7. In a vapor engine having an oscillating cylinder and 
a reciprocating piston in said cylinder, the combination 
of a fixed sleeve providing a pivot for the cylinder and 
having vapor passages therethrough, oscillatable sleeve 
means rigidly secured to the cylinder for oscillation 
therewith and surrounding said fixed sleeve for pivotal 
support of the cylinder, lead exhaust means for discharg 
ing vapor from the cylinder, direct exhaust means for 
discharging vapor from the cylinder, said oscillatable 
sleeve means being provided with a plurality of vapor pas 
sages adapted to register with the vapor passages in said 
fixed sleeve and including separate port means com 
municating with said lead exhaust raeans and said direct 
exhaust means, and a control tube movably mounted 
within said fixed sleeve for controlling the admission of 
vapor thereto. 

8. In a vapor engine, the combination of an oscillat 
ing cylinder having direct exhaust port means in the head 
thereof and lead exhaust port means in the side wall 
thereof, a reciprocating piston in said cylinder, a fixed 
sleeve providing a pivot for the cylinder, oscillatable 
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sleeve means rigidly secured to the cylinder for oscilla 
tion therewith and surrounding said fixed sleeve for piv 
otal support of the cylinder, said fixed sleeve and said 
sleeve means each having vapor passages therethrough 
including exhaust openings adapted to register in re 
sponse to oscillation of the cylinder for discharging ex 
haust vapor from the direct exhaust port means of the 
cylinder, and conduit means communicating between the 
lead exhaust port means in the cylinder and said exhaust 
openings for discharging exhaust vapor from the cylinder 
upon movement of the piston to uncover said lead ex 
haust port means whereby exhaust lead is provided to 
permit quick release of exhaust vapor from the cylinder 
before said exhaust openings are in complete register. 

9. In a vapor engine having an oscillating cylinder and 
a reciprocating piston in said cylinder, the combination 
of a fixed sleeve providing a pivot for the cylinder and 
having a plurality of inlet and exhaust vapor passages 
therethrough, oscillatable sleeve means rigidly secured to 
the cylinder for oscillation therewith and surrounding 
said fixed sleeve for pivotal support of the cylinder, sep 
arate means for admitting cut-off inlet vapor through the 
piston to the cylinder and for discharging lead exhaust 
vapor from the cylinder, means for admitting direct inlet 
vapor to the cylinder and for discharging direct exhaust 
vapor from the cylinder, said oscillatable sleeve means 
being provided with a plurality of vapor passages adapted 
to register with the inlet and exhaust vapor passages in 
said fixed sleeve and including separate port means com 
municating with each of said inlet vapor means and ex 
haust vapor means, and a movable control tube mounted 
in said fixed sleeve for controlling the introduction of 
vapor thereto. 10. In a vapor engine having a crankcase, an oscillating 
cylinder in said crankcase, and a reciprocating piston in 
said cylinder, the combination of a pivot sleeve mounted 
in said crankcase, a support for said pivot sleeve rigid with 
said crankcase and holding the pivot sleeve in fixed non 
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rotatable position, said pivot sleeve having inlet and ex 
haust vapor passages therethrough and said support hav 
ing an exhaust vapor outlet communicating with the ex 
haust vapor passages in said pivot sleeve and adapted to 
be connected to an exhaust pipe, oscillatable sleeve means 
rigidly connected to the cylinder and surrounding said 
pivot sleeve for pivotal support of the cylinder, said sleeve 
means being provided with inlet and exhaust vapor pas 
sages adapted to register with the passages in said pivot 
sleeve, and manual control means within said pivot sleeve 
for controlling the admission of vapor thereto. 

11. In a vapor engine having a crankcase, a pair of os 
cillating cylinders arranged side-by-side in said crankcase, 
and reciprocating pistons in said cylinders, the combina 
tion of a pivot sleeve mounted in said crankcase, a central 
support for said pivot sleeve rigid with said crankcase and 
holding the pivot sleeve in fixed non-rotatable position, 
oscillatable sleeve means rigidly connected to each of the 
cylinders and surrounding said pivot sleeve on opposite 
sides of said central support for pivotally supporting the 
cylinders, said pivot sleeve having inlet and exhaust vapor 
passages therethrough adjacent each of the cylinders, said 
sleeve means each being provided with cooperating inlet 
and exhaust vapor passages adapted to register with the 
corresponding passages in said pivot sleeve, and said sup 
port having a common exhaust vapor outlet communicat 
ing with the exhaust vapor passages in said pivot sleeve for 
both cylinders, and manual control means within said 
pivot sleeve for controlling the admission of vapor thereto. 

12. In a vapor engine having an oscillating cylinder 
and a reciprocating piston in said cylinder, the combina 
tion of a fixed sleeve having vapor passages therethrough, 
oscillatable sleeve means surrounding said fixed sleeve and 
rigidly secured to the cylinder for pivotally supporting the 
latter on said fixed sleeve, said sleeve means having vapor 
passages adapted to register with the vapor passages in 
said fixed sleeve upon oscillation of the cylinder for ad 
mitting and exhausting vapor to and from the engine, 
annular sealing means surrounding said fixed sleeve and 
engaging the opposite axial ends of said sleeve means for 
preventing leakage of vapor, and manual control means 
within said fixed sleeve for controlling the admission of 
vapor thereto. 13. In a vapor engine having an oscillating cylinder and 
a reciprocating piston in said cylinder, the combination 
of a fixed sleeve providing a pivot for the cylinder and 
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having vapor passages therethrough, oscillatable sleeve 
means rigidly secured to the cylinder for oscillation there 
with and surrounding said fixed sleeve for pivotal sup 
port of the cylinder, and conduit means communicating 
between the side of the cylinder and said sleeve means 
for discharging lead exhaust vapor from the cylinder, the 
head of said cylinder also having port means for dis 
charging direct exhaust vapor, said sleeve means being 
provided with a plurality of vapor passages adapted to 
register with the vapor passages in said fixed sleeve in 
cluding lead exhaust port means communicating with said 
conduit means and separate port means communicating 
with the direct exhaust port means in the cylinder head, 
and said lead exhaust port means being adapted to be 
opened before the piston reaches its bottom dead center 
position with said separate port means being adapted to 
close substantially at the top dead center position of the piston. 

14. In a vapor engine having an oscillating cylinder 
and a reciprocating piston in said cylinder, the combina 
tion of a fixed pivot sleeve having vapor passages there 
through, sleeve means rigidly secured to the head end of 
the cylinder and concentrically surrounding said fixed 
sleeve for pivotally supporting the cylinder in downward 
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ly extending relation from said fixed sleeve, said sleeve 
means having cooperating vapor passages adapted to reg 
ister with the vapor passages in said fixed sleeve, and a 
manually movable control tube concentrically mounted 
within said fixed sleeve for controlling the admission of 
vapor thereto, the thrust of the cylinder being parallel to 
the axis thereof and in the direction of said pivot sleeve, 
and the vertical component of said thrust serving to main 
tain the contiguous surfaces of the concentric fixed sleeve, 
sleeve means, and control tube in sealing contact whereby 
to prevent leakage along said surfaces adjacent said vapor 
paSSageS. 
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