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57) ABSTRACT 
A rotary machine of the oscillating vane type includ 
ing a shaft having a pair of vane assemblies rotatably 
mounted on the shaft and being driven for oscillating 
rotation relative to each other to provide intake, com 
pression, expansion and exhaust cycles during each 
revolution. The vane assemblies have respective 
power transmitting plates secured thereto, each plate 
having a radially extending slot respectively receiving 
a drive pin secured to a power transmitting chain. The 
chain engages freely rotatable pinion gears and a 
power transmitting gear on a centrally located output 
shaft thereby providing a driving connection between 
the vanes and the shaft. 

6 Claims, 14 Drawing Figures 
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RECIPROCATING ROTARY ENGINE 

This invention relates to a rotary machine of the os 
cillating vane type wherein the vanes approach and re 
cede from one another during rotation thereof and 
more specifically to an improved mechanism for pro 
viding the varying relative rotational velocity of the 
vanes necessary to provide intake, compression, expan 
sion, and exhaust cycles during a complete revolution 
of each vanes. - 
Rotary machines incorporating vane assemblies hav 

ing varying relative velocities during rotation of the 
vanes are common in the rotary machine art. Necessar 
ily the mechanisms utilized to change the speed of rota 
tion of one vane relative to another to provide oscillat 
ing movement therebetween producing an intake, com 
pression, expansion, and exhaust cycle during each rev 
olution are somewhat complex. Therefore, it is a pur 
pose of this invention to provide an improved drive 
mechanism for a rotary machine employing oscillating 
vanes therein. The improved mechanism of my inven 
tion includes concentrically mounting of a first vane as 
sembly upon a shaft supporting a second vane assembly 
so that the vane assemblies are rotatable relative to one 
another. A drive plate in the form of a segment of a cir 
cle containing a radially extending slot at a predeter 
mined location is secured to each vane assembly. A 
drive gear, connected to an output shaft, is attached to 
a housing end plate adjacent the drive plates and is 
driven by an endless chain engaging two pinion gears 
also rotatably mounted on the end plate. To chain link 
connecting pins are modified to form a drive pin ex 
tending a sufficient distance laterally of the chain so as 
to engage the slots in the drive plates providing a driv 
ing connection therebetween. One of the modified pins 
engages a respective slot in the drive plates so that each 
vanve set is driven in a spaced relationship by the par 
ticular modified drive pin secured to the chain. In this 
manner, as the chain traverses the pinion gears and the 
drive gear, the velocity of one vane assembly varies rel 
ative to the velocity of the other vane assembly as de 
termined by the position of the drive pins in the chain. 
The drive slots and chain pins are positioned so that as 
two of the vanes approach top dead center of the ma 
chine the gases therebetween are compressed. In the 
case of an internal combustion engine, the compressed 
fuel-air mixture would be ignited for the engine power 
stroke. Upon firing of the spark plug or upon further 
rotation of the shaft, the leading vane is caused to leave 
the trailing vane during an expansion cycle and the 
trailing vane then rotates to engage an exhaust port 
completing an exhaust cycle just prior to bottom dead 
center. The leading vane then passes an intake port 
slightly pass bottom dead center and the trailing vane 
then closes off the inlet port completing an inlet cycle. 
The velocity of the trailing vane then increases and rap 
idly approaches the leading vane compressing the gases 
between the two vanes completing the compressing 
cycle again in the area of top dead center where the 
compressed gases are either ignited or discharged into 
a pressure fluid system. 

It is obvious that this machine can be used as a pump, 
compressor, or an internal combustion engine. In the 
case of an internal combustion engine, the mixture is 
compressed at top dead center and ignited so as to rap 
idly move the leading vane away from the trailing vane 
during the expansion cycle and the trailing vane then 
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2 
completes the exhaust cycle when it closes off the ex 
haust port just prior to bottom dead center. In this man 
ner, the output shaft is rotated through the pin connec 
tions in the drive plate slots as the drive plates cause the 
pins to drive the chain on the pinions and the drive 
gear. Should the machine be used as a pump or a com 
pressor, the output shaft becomes an input shaft and is 
driven externally supplying power into the machine 
through the shaft drive gear and consequently to the 
vanes through the chain, drive pins and drive plates. In 
other words, the drive arrangement would be the re 
verse of that of an internal combustion engine when the 
machine is being used as a compressor or pump. 
Accordingly, a prime object of my invention is the 

provision of a simplified means of drivingly connecting 
a plurality of vane assemblies in a rotary machine to a 
drive shaft. 
Another object of my invention is the provision of 

drive plates secured to respective vane set assemblies 
in a rotary machine wherein the drive plates contain ra 
dially extending slots engaged by drive means con 
nected with a drive shaft so that the vanes have a prede 
termined varying relative rotational velocity as they 
complete each revolution within the rotary machine so 
as to provide intake, compression, expansion, and ex 
haust cycles. 
A further object of my invention is the provision of 

concentrically relatively rotatable vane sets each set 
being connected to a drive plate having a slot therein, 
a power transmitting endless chain mounted upon gears 
secured to a housing end plate adjacent the drive 
plates, a power transmitting shaft connected to one of 
the gears and driving pins in the chain engaging the 
drive plate slots providing a driving connection be 
tween the vane sets and the power transmitting shaft. 
The novel features which I believe to be characteris 

tic of my invention are set forth with particularlity in 
the appended claims. My invention itself, however, 
both as to its organization and method of operation, 
may be best understood by reference to the following 
description taken in connection with the accompanying 
drawings in which: 
FIG. 1 is an elevational view partly in section illus 

trating the rotary machine of the present invention. 
FIG. 2 is a sectional view taken online 2-2 of FIG. 

1 as viewed in the direction indicated. 
FIG. 3 is a sectional view taken on line 3-3 of FIG. 

1 as viewed in the direction indicated. 
FIG. 4 is a sectional view taken on line 4-4 of FIG. 

1. 
FIG. 5 is also a sectional view taken on line 4-4 of 

FIG. 1 but illustrating the machine vanes in a rotated 
position. 
FIG. 6 is a perspective exploded view illustrating 

vane assemblies of the subject invention. 
FIG. 7 is a perspective exploded view illustrating a 

modified form of the vane assemblies of the subject in 
vention. 
FIG. 8 is an enlarged fragmentary sectional view 

taken on line 8-8 of FIG. 7. 
FIG. 9 is an enlarged fragmentary sectional view 

taken on line 9-9 of FIG. 7. 
FIG. 10 is an enlarged fragmentary sectional view 

taken on line 10-10 of FIG. 7. 
FIG. 11 is a partial plan view showing one of the drive 

plates of my invention. 
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FIG. 12 is an enlarged fragmentary sectional view 
taken on line 12-12 of FIG. 11. 
FIG. 13 is a sectional view of a modified form of my 

invention. 
FIG. 14 is an end sectional view of a modified form 

of my invention. 
Referring now to FIG. 1, a rotary machine. 10 in 

cludes a casing 12 composed of a power section hous 
ing 14 and a drive section housing 16. The power sec 
tion housing 14 is connected to the drive section hous 
ing 16 by virtue of mating flanges 18 and 20 secured to 
gether by a plurality of machine screws 22. The flanges 
18 and 20 receive a flange 24 therebetween which is 
integral with intermediate plate 26 dividing a power 
working chamber 28 from an accessory or drive cham 
ber 30 formed by their respective housings 14 and 16. 
The chamber 30 can mount an engine oil pump and 
other required accessories. The process chamber 28 is 
enclosed by an end plate 32 containing a recess 34 hav 
ing a sleeve bearing 36 therein rotatably supporting an 
annular flange 38 integral with a first vane set 40. The 
first vane set 40 includes diametrically oppositely dis 
posed vanes 42 and 44 which are integral with a cylin 
drical sleeve 46 that is in turn secured to a drive mem 
ber in the form of a circular plate 48. The cylindrical 
sleeve. 46 is rotatable supported in the intermediate 
plate 26 on a cylindrical sleeve bearing 50. 
The first vane set 40 and the cylindrical sleeve 46 are 

concentrically and rotatably disposed upon a solid shaft 
member 52. The shaft 52 is an integral part of a second 
vane set 54 including diametrically oppositely disposed 
vanes 56 and 58. The shaft 52 also has a drive member 
in the form of a circular plate 60 secured to end 62 by 
a machine screw 64 providing a dividing connection 
therebetween. As shown in FIG. 4, the respective vanes 
42, 44, 56 and 58 each contain axially extending slots 
66 receiving a spring biased seal assembly 68 providing 
fluid tight engagement between the seals 68 and the 
inner peripheral surface 70 of housing 14 and shaft 52. 
With reference again to FIG. 1, the drive housing 16 

is enclosed by an end plate 72 which is secured thereto 
by a plurality of machine screws 74. An output shaft 76 
is rotatably mounted in the end plate 72 and is sup 
ported by a press-fit sleeve bearing 78. A drive gear or 
sprocket 80 is integral with the output shaft 76 or is 
fixedly attached thereto for drivingly engaging a chain 
82. As best illustrated in FIGS. 2 and 3, the chain 82 
passes around a pair of pinion gears or sprockets 84 
and 86 which are rotatably mounted upon respective 
stub shafts 88 and 90 secured to end plate 72. The 
chain 82 is an endless chain providing a driving connec 
tion between the sprockets 84 and 86 and the sprocket 
80. 
The circular drive plates 48 and 60 are disposed adja 

cent end plate 72 and contain substantially radially ex 
tending slots 92 and 94. The endless chain 82 includes 
two extended connecting pins 96 and 98 which respec 
tively extend into slots 92 and 94 and in this manner 
drivingly engage plates 48 and 60. By virtue of the en 
gagement of the pins 96 and 98 with the drive plates 48 
and 60 in their respective slots 92 and 94, a driving 
connection is provided between the first vane set 40 
and output shaft 76 via drive plate 48, connecting pin 
96 in slot 92, and sprocket 80. Likewise, a driving con 
necting is provided between the second vane set 54 and 
drive plate 60 via pin 98 in slot 94 through endless 
chain 82 and gear 80 to the output shaft 76. 
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4 
Referring now to FIG. 3, the endless chain 82 is 

shown in engagement with drive gear 80 and pinions 84 
and 86 providing for continuous rotary movement of 
the chain on the respective gears. In order to ensure en 
gagement of the chain 82 with the respective gears, a 
pair of chain guides 100 and 102 are provided on end 
plate 72 forming a channel 103 confining the path of 
movement of the chain 82, as illustrated. 
With reference to FIGS. 4 and 5, the rotary machine 

of my invention is shown in the form of an internal 
combustion engine. The power section housing 14 de 
fines in conjunction with the vanes of the respective 
vane sets 40 and 54. a plurality of working chambers 
104 as the vanes rotate therein. The power housing 14 
is modified to include an exhaust opening 106 which 
connects with an exhaust manifold. 108 and to include 
an intake opening 110 that is connected to an intake 
manifold 112. In a diametrically opposed position in 
the housing 14, a spark plug 114 is secured in a 
threaded upstanding flange 116 in alignment with a fir 
ing aperture 118. The aforementioned drive connec 
tion between the respective vane sets 40 and 54 via the 
drive plates 48 and 60, pins 96 and 98 in slots 92 and 
94, and output shaft 76 results in a cat and mouse type 
of oscillation between adjacent vanes of the respective 
vane sets. More specifically, as shown in FIG. 4, vanes 
42 and 56 of the first and second vane sets 40 and 54 
are illustrated at a fuel mixture compressed position for 
combustion via an electrical pulse through spark plug 
114. With reference to FIG. 5, upon combustion vane 
56 rapidly moves during its power stroke while vane 42 
has moves a lesser distance relative to vane 56. The 
movement of vane 56 during its power stroke rapidly 
brings vane 58 close to vane 42 for a subsequent power 
stroke on vane 42. The rapid movement of vane 42 rel 
ative to vane 58 brings vane 44 close to vane 58 com 
pressing another fuel-air mixture adjacent spark plug 
114. In this manner the engine fires four times during 
each complete revolution of the vanes. The exhaust 
gases are swept through manifold 108 and a new charge 
is drawn in through manifold 112 as the respective 
vanes rotate past exhaust outlet 106 and inlet opening 
110. 
The concentric disposition of the respective vane sets 

is best illustrated in FIG. 6. In this figure, the vane set 
40 is shown partially removed from the second vane set 
54 and illustrates the integral connection of drive plate 
48 on sleeve 46. With respect to the second vane set 
54, the shaft 52 is shown with its end 62 containing a 
tapped hole 63 for receipt of machine screw 64 utilized 
to secure drive plate 60 thereto. It is apparent the vane 
sets can rotate relative to one another and that they can 
be independently driven through slots 92 and 94 in the 
drive plates. 
A modified and improved form of my invention is 

shown in FIG. 7 wherein a first vane set 120 including 
vanes 122 and 124 is rotatably mounted upon a second 
vane set 126 which includes vanes 128 and 130. A first 
circular reinforcing plate 136 including an integral 
sleeve 138 is secured to lateral edges 140 and 142 of 
vanes 122 and 124 by threaded screws 144 passing 
through aperture 146 and engaging tapped holes 148 in 
the vanes. A second circular reinforcing plate 150 like 
wise contains fastening screw apertures 146 and also 
contains a centrally located aperture 152 fitting upon 
shaft 134 and providing a bearing surface for the other 
end of the vane set 120 thereon. Of course it is neces 
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sary to provide suitable bearing supports, not shown, 
on the shafts 52 and 134 illustrated in FIGS. 1 and 7, 
respectively, for adequate rotational support of the 
vane assemblies 120 and 126 as well as for plate 136, 
sleeve 138 and plate 150. 
A first drive plate 154 contains diametrically op 

posed radially extending drive slots 156 and 158 as well 
as a central mounting aperture 160 which is fastened to 
sleeve 138 of reinforcing plate 136 in the same manner 
as sleeve 46 is secured to plate 48 in FIG. 1. A second 
drive plate 166 also contains opposed drive slots 168 
and 170 and has a series of substantially centrally lo 
cated apertures 172 receiving screws 144 which engage 
tapped holes 174 in the end of shaft 134. The vanes 122 
and 124 contain a seal groove 176 along their axial 
edges 178 while the reinforcing plates 136 and 150 
contain a like circumferential groove 176. The vanes 
128 and 130 also include seal groove 176, which ex 
tends along their axial edges 180 and also along their 
lateral edges 182. The grooves 176 receive a seal 184 
as best shown in FIGS. 8, 9 and 10. When the vane sets 
are assembled, the seals 176 in the plates 136 and 150 
and the seals in the axial edges 178 and 180 of vanes 
122, 124, 128 and 130 engage inner peripheral surface 
70 of housing 14 as shown in FIG. 4. The seals 184 in 
lateral edges 182 of vanes 128 and 130 engage the 
plates 136 and 150 providing a completely sealed as 
sembly. 
With reference now to FIGS. 11 and 12, extended 

chain link pins 186 are modified to include a circumfer 
ential flange 188 positioning a roller 190 upon a plural 
ity of needle bearings 192 as is best illustrated in FIG. 
12. Of course, the provision of the rollers 190 for rotat 
able engagement with the edges of the drive plate slots 
156, 158, 168 and 170 during operation of the rotary 
machine, greatly reduces friction in the driving connec 
tion. As shown in FIG. 13, a positive displacement gear 
type oil pump assembly 200 can be secured to housing 
end plate 72. The oil pump is driven by output shaft 76 
through a drive gear 202 drivingly connected to the 
shaft by a spline connection 204. Of course, the gear 
202 can be connected to the shaft by any conventional 
means. The drive gear 202 rotates in pump housing 206 
engaging a driven gear and pressurizing the oil therein 
in a manner as is well known in the pump art. The pres 
surized oil is forced through a laterally extending pas 
sage 208 in the gear 202 and flows through an axial pas 
sage 210 extending through output shaft 76, drive gear 
80, gear extension 212 and shaft 52. The passage 210 
connects with lateral passages 214 and 216 lubricating 
sleeve bearings 218 and 220 as shown. The shaft 52 can 
contain as many lateral passages as necessary to prop 
erly lubricate its supporting bearings. The lubrication 
system can be a forced type maintaining a specified oil 
pressure in the system or it can be a recirculating sys 
tem including return passages and a sump, not shown. 
If the lubrication system is such that no oil is supplied 
to the power chamber 28, this section could be lubri 
cated by adding a metered amount of oil to the fuel 
charge. 
The drive sprocket 80 is also modified in this configu 

ration of my engine by including the extension or pro 
jection 212 which is rotatably received in a sleeve bear 
ing 222 rotatably supporting it in a cavity 224 in the 
end of shaft 52. This additional support of the sprocket 
80 provides for stability during operation of the ma 
chine. In this form of my rotary machine, the drive 
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6 
plate 60 is secured to shaft 52 by a plurality of circum 
ferentially spaced machine screws 64. 
With reference now to FIG. 14, a further modifica 

tion of my rotary machine is shown. The fixed chain 
guides 100 and 102 forming a channel 103 have been 
replaced with idler wheels 100' and 102' rotatably 
mounted on stub shafts 226 and 228 secured to end 
plate 72. The idler wheels form a channel 103' limiting 
movement of the chain 82 away from drive sprocket 80 
by which they are effective to retain the chain 82 on 
gear 80 while adding a minimum of operational friction 
into the driving connection. 
While I have described my rotary machine as an in 

ternal combustion engine in order to provide an output 
of power to shaft 76 through the endless chain 82 and 
the driving pins 96 and 98 it is, of course apparent this 
machine could be used as a compressor. In other 
words, a power source could be drivingly connected to 
shaft 76 so that there is an input of power through the 
chain 82 and pins 96 and 98 to the vane sets 40 and 54 
to compress fluid within the working chambers 104 for 
discharge through a suitable manifolding arrangement. 
It is understood, of course, that various other modifica 
tions and alternative constructions may be made with 
out departing from the true spirit and scope of my in 
vention and that I intend by the appended claims to 
cover all such modifications and alternative construc 
tions. 

I claim: - 

1. A rotary machine of the oscillating vane type hav 
ing a housing defining a working chamber; a first vane 
assembly rotatably mounted in said worker chamber; a 
first drive member secured to said first vane assembly; 
a second vane assembly rotatably mounted in said 
working chamber; a second drive member secured to 
said second vane assembly adjacent said first drive 
member; each of said drive members having a driving 
connection slot therein; an end housing member en 
closing said housing; said drive members being posi 
tioned adjacent said end housing member; a shaft rotat 
ably journalled in said end housing member; a sprocket 
secured to said shaft within said housing; a pair of idler 
sprockets rotatably mounted on said end housing mem 
ber within said housing and in spaced relation to said 
shaft sprocket; an endless chain disposed upon said 
sprockets for movement thereon; a first extended con 
necting pin in said chain engaging the slot in said first 
drive member and a second extended connecting pin in 
said chain engaging the slot in said second drive mem 
ber whereby said first and second vane assemblies ro 
tate and oscillate relative to one another at varying 
speeds causing adjacent vanes to approach and recede 
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from each other thereby providing inlet, compression, 
expansion and exhaust cycles during each revolution of 
said vane assemblies. 

2. A rotary machine of the oscillating vane type hav 
ing a housing defining a working chamber; a first vane 
assembly rotatably mounted in said working chamber; 
a first drive plate secured to said first vane assembly; a 
second vane assembly concentrically disposed upon 
said first vane assembly and rotatably mounted within 
said working chamber, said second vane assembly 
being rotatable relative to said first vane assembly; a 
second drive plate secured to said second vane assem 
bly adjacent said first drive plate, each of said drive 
plates having a radially extending slot therein in a pre 
determined position, an end plate enclosing said hous 
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ing, said drive plates being positioned adjacent said end 
plate; a shaft rotatably journalled in said end plate; a 
sprocket secured to said shaft within said housing; a 
pair of idler sprockets rotatably mounted on said end 
plate within said housing and in spaced relation to said 
shaft sprocket; an endless chain disposed upon said 
sprockets for movement thereon; a first chain link ex 
tended connecting pin in said chain engaging the slot 
in said first drive plate; and a second chain link ex 
tended connecting pin in said chain engaging the slot 
in said second drive member whereby said first and sec 
ond vane assemblies rotate and oscillate relative to one 
another at varying speeds causing adjacent vanes to ap 
proach and recede from each other in a timed relation 
ship as determined by the extended connecting pins 
moving in their respective slots of the drive plates 
thereby providing inlet, compression, expansion and 
exhaust cycles during each revolution of said vane as 
semblies. 

3. A rotary internal combustion engine of the oscil 
lating vane type having a housing defining a working 
chamber and a drive chamber; an intermediate wall in 
said housing separating said working chamber from 
said drive chamber; a first vane assembly rotatably 
mounted in said working chamber; a first drive plate 
secured to said first vane assembly for rotation within 
said drive chamber; a second vane assembly concentri 
cally positioned relative to said first vane assembly and 
rotatable relative thereto; a second drive plate secured 
to said second vane assembly adjacent said first plate 
within the drive chamber; each of said drive plates hav 
ing a radially extending driving connection slot therein; 
an end plate secured to said housing enclosing said 
drive chamber; said drive plates being positioned adja 
cent said end plate; an output shaft rotatably journalled 
in said end plate; said end plate having a slot facing said 
drive plates and extending laterally to the axis of said 
output shaft; a drive sprocket secured to said output 
shaft within said lateral slot; a pair of idler sprockets ro 
tatably mounted on said end plate within said slot in 
spaced relation to said shaft sprocket; an endless chain 
disposed upon said sprockets for movement thereon; a 
first chain link extended connecting pin engaging the 
drive slot in said first drive plate; and a second chain 
link extended connecting pin engaging the slot in said 
second drive plate whereby said first and second vane 
assemblies rotate and oscillate relative to one another 
at varying speeds as a compressed fuel-air mixture is 
ignited therebetween causing adjacent vanes to ap 
proach and recede from each other as a result of the 
connecting pins drivingly engaging their respective 
slots in the drive plates thereby providing inlet, com 
pression, expansion and exhaust cycles during each 
revolution of said vane assemblies. 
4. A rotary internal combustion engine of the oscil 

lating vane type having a housing defining a working 
chamber and a drive chamber; an intermediate wall in 
said housing separating said working chamber from 
said drive chamber; a first vane assembly rotatably 
mounted in said working chamber and having integral 
drive means extending into said drive chamber; a first 
drive plate secured to said first integral drive means; a 
second vane assembly concentrically positioned upon 
said first vane assembly for rotation relative thereto 
and having integral drive means extending into said 
drive chamber; a second drive plate secured to said sec 
ond vane assembly drive means; said second drive plate 
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8 
being positioned adjacent said first drive plate within 
said drive chamber; each of said drive plates containing 
a radially extending driving connection slot therein; an 
end plate secured to said housing enclosing said drive 
chamber; both of said drive plates being adjacent the 
interior surface of said end plate; an output shaft rotat 
ably journalled in said end plate; said end plate contain 
ing a slot in its inner surface extending diametrically 
laterally to the axis of said output shaft; a drive 
sprocket secured to said output shaft within said lateral 
slot; a pair of idler sprockets rotatably mounted on said 
end plate on either side of said drive sprocket within 
said slot in spaced relation to said shaft sprocket; an 
endless chain disposed upon said sprockets for move 
ment thereon; a first chain link extended connecting 
pin positioned in the drive slot of said first drive plate 
for sliding engagement therewith; a second chain link 
extended connecting pin positioned in the slot of said 
second drive plate for sliding engagement therewith; a 
spark plug located in said housing mounted in said 
housing at a top dead center position; an exhaust mani 
fold connected to said engine housing for communica 
tion with said working chamber therein at a position on 
the leading side of bottom dead center of the engine 
housing; and an intake manifold connected to said 
housing at a position immediately trailing bottom dead 
center of the housing whereby said first and second 
vane assemblies rotate and oscillate relative to one an 
other at varying speeds by virtue of the chain link con 
necting pins engaging the respective drive slots in the 
drive plate so that as compressed fuel-air mixtures are 
ignited when compressed adjacent said spark plug, ad 
jacent vanes of the first and second vane assemblies ap 
proach and recede from each other thereby providing 
inlet, compression, expansion and exhaust cycles dur 
ing each revolution of said chain assemblies. 

5. A rotary internal combustion engine of the oscil 
lating vane type having a housing defining a working 
chamber and a drive chamber; an intermediate wall in 
said housing separating said working chamber from 
said drive chamber; a first vane assembly rotatably 
mounted in said working chamber; each vane in said 
first vane assembly having a groove in the edge periph 
eral surfaces thereof; a fluid seal in said groove extend 
ing along the lateral edges and the axial edge of each 
of said vane; a second vane assembly concentrically po 
sitioned relative to said first vane assembly and rotat 
able relative thereto, a groove in the axial edge of each 
vane in said second vane assembly; a seal in said 
grooves engaging said housing; a reinforcing plate se 
cured to the laterally extending edges of the vanes in 
said second vane assembly at each end thereof; a first 
drive plate secured to said first vane assembly for rota 
tion within said drive chamber; a second drive plate se 
cured to said second vane assembly adjacent said first 
plate; each of said drive plates having diametrically op 
posed radially extending driving connection slots 
therein; an end plate secured to said housing enclosing 
said drive chamber, said drive plates being positioned 
adjacent said end plate; an output shaft rotatably jour 
nalled in said end plate; a drive sprocket secured to said 
output shaft; a pair of idler sprockets rotatably 
mounted on said end plate in spaced relation to said 
shaft sprocket; an endless chain disposed upon said 
sprockets for movement thereon; a first pair of ex 
tended chain link connecting pins having driving rollers 
rotatably mounted thereon; said rollers engaging the 
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slots in said first drive plate providing a driving connec 
tion to said first vane set and a second pair of extended 
chain link connecting pins having rollers rotatably 
mounted thereon, said rollers engaging the slots in said 
second drive plate providing a driving connection to 
said second vane set. 

6. A rotary machine of the oscillating vane type hav 
ing a housing defining a working chamber; a first vane 
assembly rotatably mounted in said working chamber; 
a first drive member secured to said first vane assem 
bly; a second vane assembly rotatably mounted in said 
working chamber concentrically upon said first vane 
assembly; a second drive member secured to said sec 
ond vane assembly adjacent said first drive member; 
said first vane assembly including a shaft rotatably 
mounted in said housing and rotatably supporting said 
second vane assembly; each of said drive members hav 
ing a driving connection slot therein; an end housing 
member enclosing said housing; said drive members 
being positioned adjacent said end housing member; an 
output shaft rotatably journalled in said end housing 
member; an oil pump assembly secured to said end 
housing member and being driven by said output shaft; 
said shaft of said first vane assembly having an axial lu 
bricating passage therein connecting with lateral pas 
sages in said shaft at predetermined locations lubricat 
ing said shaft while said second vane assembly rotates 
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relative thereto; a drive sprocket secured to said shaft 
within said housing; a projection on said output shaft 
extending inwardly from said sprocket and said end 
housing member; a cavity in the end of said shaft; a 
sleeve bearing in said cavity rotatably supporting said 
second vane assembly; a lubricating passage in said out 
put shaft and said projection connecting with said pas 
sage in said vane shaft providing for transmission of lu 
bricant under pressure from said oil pump; a pair of 
idler sprockets rotatably mounted on said end housing 
member within said housing and in spaced relation to 
said shaftsprocket; an endless chain disposed upon said 
sprocket and said idler sprockets for movement 
thereon; a pair of idler wheels rotatably mounted on 
said end housing member adjacent said drive sprocket 
in close proximity to said endless chain retaining the 
chain upon said drive sprocket; a first extended con 
necting pin in said chain engaging the slot in said first 
drive member and a second extended connecting pin in 
said chain engaging the slot in said second drive mem 
ber whereby said first and second vane assemblies ro 
tate and oscillate relative to one another at varying 
speeds causing adjacent vanes to approach and recede 
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from each other thereby providing inlet, compression, 
expansion and exhaust cycles during each revolution of 
said vane assemblies. 
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UNITED STATES PATENT OFF Li, 

CERTEFICATE OF CORRECTION 
Patent No. 3858,560 Dated January 7, 1975 

Inventor(s) James A. Harrington 

It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

- - 
s Column line 31 "To" should read -- Two -- 

line 37, "vanve" should read -- vane -- line 54, "pass" 
should read -- past -- Column 3 line 18, "process" 
should read -- power -- line 26 "rotatable" should read 
-- rotatably are line 34 "dividing" should read 
-- driving -- line 65, "necting" should read -- nection --. 
Column 6 line 32, "worker" should read -- working --. 

signed and Sealed this 
Third Day of August 1976 (D SEAL 

Attest. 

RUTH C. MASON C. MARSHALL D ANN 
O At testing Officer Commissioner of Patents and Trade marks 
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