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To all whom it may concern: 
Be it known that I, TRACY F. BRACKETT, 

a citizen of the United States, residing at 
)hicago, in the county of Cook and State 

of Illinois, have invented certain new and 
useful Improvements in Lubricating Sys 
tems for Rotary Engines, of which the fol 
lowing is a full, clear, concise, and exact‘ 
description, reference being had to the ac 
companying drawings, forming a part of 
this speci?cation. . 

‘This invention relates to improvements in 
lubrica-tin systems for rotary engines, and 
is especi‘ ly'concerned withinternal com 
bustion engines of that type in which a 
plurality of cylinders are arranged to move 
bodily'about a common axis which is paral 
lel to the axes of the cylinders, the piston‘ 
rods of said cylinders being connected to 
an angle plate which rotates about an axis 
disposed at an angle to the axis about which 
the cylinders rotate. _ ‘ 

My present invention relates to _ certain 
features of the engine disclosed in my 
Patents Nos. 1,282,179 and 1,282,180, both 
of which issued October 22, 1918, this ap 

' plication being a division of theapplica 
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tion (Serial ,No. 218,345, ?led Feb. 20, 1918,) 
_which resulted in my first mentioned patent. 

The objects of this invention are: _ 
First, to provide an engineoflthe type 

referred to, which operates in a new and 
more e?icient manner- than engines of the 
same‘ type which have ‘been heretofore con 
structed; _ - 

Second, to provide an engine o'f-this type 
with a new and improved system for lubri-y 
cation. '- ; 

Other objects, adaptabilities, capabilities, 
and modi?cations will appear as". the de 
scription proceeds, reference being had to 
the accompanying drawings, in which / “ 

Figure 1 is a central longitudinal sectioni' 
through my improved engine, showing cer 
tain of the parts in side ‘elevation; 
- Fig. 2 is an enlarged sectional detail view 
taken on the same lineas Fig. 1, but show 

. ing certain details of the structure in sec 

'50 
tion which are shown in side elevation in 
Fig. 1; ' ’ ' 

Fig. 3 is a transverse section taken on the 
line 3—3 of Fig. 1; ' 

Fig. 4 is an enlarged sectional detail taken 
on line 4—-4 of Fig. 3; r 

Fig. 5 is a plan view of my improved pis 
tonshowing the details of the connection be 
tween the piston and the angle plates; 

Fig. 6 is a transverse section on line6—6 
of Fig. 5; i - ' e 

Fig. 7 is a longitudinal section on line 
7-7 of Fig. 8; and 
Fig. 8 is a transverse section on line 8——8. 

of Figs. 5 and 7. 
In the drawings the sections are ‘taken 

looking in the direction of the small arrows 
and‘ similar characters of reference refer to 
similar parts throughout the several views. 

Referring to the drawings, and for the 
present in particular to Figs. 1 and 2, the 
reference character 20 designates the sta~ 
tionary shaft of my improved engine, the 
outer end ‘of which is keyed to the member 
21, the ?ange 22 of which is prevented from 
rotating by the ?ange23 of the I beam sup 
port member '24:. The shaft 20 is provided 
with a pair of spaced bearing portions 25 
and 26 respectively, and an‘ intermediate 
angularly disposed bearing portion 27. The 
bearing portions 25 and 26 are alined with 
each other and rotatably support the cylin~ 
der carriers 28 and 29 which form the sides 
of what for convenience will be termed the 
crank case. The cylinder carrier 28 is pro 
vided at its outer periphery with a ?ange 30 
which extends'to and is bolted to the periph 
cry of the carrier 29 by screws 31. Suitable 
tapered roller bearings 32 are interposed be 

> tween the bearing portions 25 and 26 of the 
shaft 20 and the cylinder carriers. 
In that form of my engine which I have 

illustrated (in Figs. 1 to 8 inclusive) 1 em. 
ploy fourteen cylinders, seven of which are 
securedv to each of the cylinder carriers by 
having their craink ends secured in suitable 

peqiially spaced apertures 33 in the cylinder 
carriers. As shown in Figs. 1 and 2, the 
crank ends ‘of these cylinders open into the 
crank case, thereby facilitating the lubrica 
tion of the cylinders, as will be described 
later on in referring to my improved lubri 
cating system. _ 

Rot-atably mounted upon the angularly 
disposed portion of the shaft 27 is the angle 
plate 311, which has extending from the 
periphery thereof at equal angular distances 
‘the crank pins 315, which are reinforced by a 
co-aXial pin 36 of chrome nickel steel, the 
angle plate itself, for the purpose of con 

55 

60. 

65 

70 

75 

80 

85 

90 

95 

100 

105 



' so 

'- ~ J prises, _ _ 

pin 53, which has its ends secured in the side. 
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venience in manufacture, being formed from 
cast steel. The outer ends of the crank 
pins are provided with spherical bearings 37, 
which are rotatably mounted upon the ends 
of the pins 35. Roller bearings 38 are in 
terposed between the angular bearing 27 and 
the hub 39 of the angle plate and the hub 40 
of a bevel gear4l, which is secured to the 
angle plate by means of the screws 42. This 
construction gives the angle plate a two 
point bearingvupon the angularly disposed 
bearing 27. - ' 

The piston heads 43 are slidably mounted 
in the cylinders 44 and connected by a cy 
lindrical member 45 which forms an exten 
sion ofthe'side walls of the pistons, and 

' thereby connects the two piston heads so as 
v ,to' form in reality a double ended piston. 

.- 20> 

' ’ > means of socket connections formed by the 

25 

The crank ends of the iston rods 46 are 
connected with the spherical bearings 37 by 

inner and outer socket bearing members 47 
and .48. These members are secured in the 
boxlike. housings 49 on'the crank ends of 
the pistons by means of bolts 50. The hous-. 

' ‘‘ ing-49'is provided with a ?ange 51 for hold 
ing the outer socket in position. 

The head ends of the-piston rods 46 are 
connectedwith one of the piston heads 43 
by means of a-universal joint 52, which com 

as shown in 5 to 8 inclusive, the 

I walls of the cylinder head and is surround 

.35 

4 40 

i if -‘ The opposite sides of the bearing 58 are 

ed by a bushing 54, upon whiohis rotatably 
mounted the member 55, having the oppo 
sitely extended trunnions 56.. The outer 
trunnion 56 is provided with al?ang'e 57, 
which prevents the bearing 58 of the piston 
rod surrounding the member 54 from being 
displaced outwardly under‘ centrifugal force. 

provided with openings '59 through which 
the‘bushing 54 extends,lthe' openings 54 be 

i ' ling of su?icieynt size to permit the ‘necessary 

50 

relative movement between the bearing 58 
and the bushing 54. - ' 
From the above description it will be seen 

that by using a ‘single piston rod and con 
necting the twm piston heads I am enabled to 
do away with one piston rod and corre 

'.< spondinglyto simplifv the connections be; 
' tween the piston rods‘ and'the crank pins of 

55 

the angle plate. From an ‘inspection "of 
Fig.v 5 it will be seen that each double ended 
vpiston is provided with a central enlarge 

, ment 60, which Is to permit the crank endv 
of thepiston rods to move ‘laterally as they 

., must do during the operation of the engine. 

"60 

05 

To one side of these enlargements 60 I‘ se 
cure guide blocks 61, which slide in guides 
62 extending between the cylinder carriers. 
The function of the guide blocks 61 and the 
guides 62 is to prevent the double ended pis 
tons from rotating about the axes of the cyl— 
inders. The inner socket member 47 is pro 
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vided with a tapered portion 63 which per 
mits the necessary vrelative movement be 
tween the crank' pins and the piston rods. 
In operation the successive power impulses 

created in the cylinders will be transmitted 
to the angle plate through the pistons and 
piston rods, and thereby tend to cause the 
angle plate to rotate about its axis. In or 
der, however, that each piston may exert its 
force upon the angle plate during its com 
plete stroke, it is necessary to provide some‘ 
means to move the cylinders and their con 
tained pistons in substantial unison or syn 
chronismwith the angle plate. I accomplish 
this by securing a bevel gear 41, previously 
referred to, to the angle plate 34. This gear 
meshes with a corresponding bevel gear 64, 

70 

75 

which, is mounted upon the boss 65, which \ 
extends inwardly from the cylinder carrier 
.28, there being a screwthreaded connection 
between the boss 65 and the gear 64. It will 

85 

of course be apparent that the gear 64 could , 
be secured to the cylinder carrier 28 in any 
‘other suitable manner. ' By the means just 
described, when the angle plate rotates un 

carriers will be rotated therewith, thereby 
maintaining each cylinder in the proper re 
lation with the corresponding crank pm of 
the angle plate to permit the piston to exert 
its force upon the crank pin during the en 
tire stroke of the piston. . Due tov the fact 
that’ the path described by the spherical 
bearings 37 when projected upon a plane 
passing through the cylinders or pistons at 
right angles to the axes of the cylinders is 
an ellipse, 't will be clear that at times the 
centers of the spherical bearings 37 will not 
correspond exactly, with the centers of the 
cylinders, but will swing from one side to 
t e other of the cylinder centers in both 
tangential and radial directions. The 
amount of this. movement is limited, how 
ever, and is ‘fully taken care of by the ball. 
‘and socket connection between the piston 
rods and the angle plate and the universal. 
joint connection between the piston rods and 
the piston heads. ‘ 

90 

vder the influence of the pistons, the cylinder , 
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Before proceeding to the description of - 
the mechanism for operating the valves, the 
structure of the stationary shaft 20 will be 
‘described somewhat more‘in detail. From 
an inspection of Fig. 2 it will be seen that 
the bearing portion 25 of the stationary 
shaft 30 is provided with an angular exten 
sion 66, which has a tapered bore for receiv— 
ing the tapered end 67 of the angularly dis 
posed portion 27 of the shaft 20. Suitable 
keys 68'prevent the rotation of the bearing 
portion 25 relative to the bearing portion 27. 
This two piece construction of the shaft 20 
is merely for the purpose of convenience in 
assembling, as it permits the angle plate 
anal its roller races to be slipped on over the 
en . 

121 
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In my above entitled application I have 
described my engine as being'provided with 
exhaust valves 69 and intake valves 70, and 
have described in detail the mechanism for 

5‘ operating these valves. Inasmuch as the de 
tails of the valve operating mechanism do 
not constitute a part of my present inven~ 
tion, only'those features of the valve actu 
ating mechanism which are conneotediwith 

'10 my improved lubricating system will be de 
scribed. . - > 

Referring to Figs. 1 and 2 the reference 
character 72 indicates a cylindrical housing 
which contains bearings for the push rods 

15 73 and 74, which actuate the levers 75 and' 
' 76 respectively. .These levers in turn actuate 

‘ the intake'and exhaust valves respectively. 
It will be noted that the inner ends of the 
push rods are bifurcated and provided with 

20 alined bearin ' apertures for receiving the 
' shafts 77 of t e rollers 78. _The cam plate 

‘ v7 9 is provided with an outwardly extending 
boss 80, which projects into a recess into the 
inner end of the power shaft 81-and isro 

25 tatably mounted therein by means of ball 
bearings 82. The cam plate 79 is provided 
with two concentric series of cams 83 and 84 

_ respectively. The outer series of cams 83 
‘ . actuate the push rods 7 4 and the inner series 

-30 of cams operate the push rods 73. The cams 
83 ‘and 84 are. displaced from each other 
angularly in such a manner‘ that theintake 
valves will be operated immediately after‘ 
the exhaust valves are closed. As described 

'_ 35 in my‘ application above referred to, I have 
provided means comprising the compensat 
ing plate 85, the ‘spur gear 86 and ‘the ex 

- ternal gear 87 for driving the cam plate at 
the proper speed relative to the engine shaft 

40 for opening the intake and exhaust valves 
in the proper sequence ‘and the proper num 
ber of times for each revolution of. the yen 
gine. It is believed unnecessary‘to describe 

_ this mechanism in detail, as. it forms no part ' 
45 of my present invention, with the exception 

of the features which will; be referred to 
later on, which connect it with my improved 
lubricating system. - “ 

For many‘ reasons it is desirable to .pro 
50 vide engines of this type with meansfor in- " 
as‘ suring a 'forced' lubrication of all vthe bear 

ing surfaces. While engines of this type 
ha ve heretofore been provided with means‘ i 
for securing a’more orless forced lubrica 

‘, 55 'tion of part of their; bearin , this means 
has been more or_les's comp icated for the 
reason that the pumps for producing the 
forced lubrication are stationarily mounted 
with respect to the engine. With-such an are 

60 rangement it is a diiiicult matter tovmaintain 7 
the sliding connections in such a conditionv 
as to prevent leakage, and'there is also more 
or less rapid wear of these parts. Further? 
more. in allof prior lubricating systems with 

65 whichI am acquainted, the oil has been re! 

vto‘ permit the oil to. gain access to the bear‘; 7 k; ‘ 
11. 

turned‘ to a stationaryoil’tank from which 
the oil is pumped by the pump and returned 
to the engine.‘ On account of the fact that 
this tank is’stationary it is also necessary to 
provide means for returning the oil to this 70 
tank, which include sliding connections that. 
are subject to the same criticism as the con 
nections between the pump, and in order to 
overcome these difficulties, I mount both the " I 
pump and ‘the oil tank upon my engine in 75 
such a manner that they rotate .with the 
moving parts of the engine. . 

I will now describe my improved lubricate ' ing s stem. Situated inside of the ?ange 30, 

whic , forms the outer side of the crank case 
is an annular sheet metal partition 88, one _ 
edge of‘ which is secured in a recess 89 in the -‘ 
cylinder carrier 28 and rendered oil ti ht by 
a suitable packing 90. The other e ge of 
the partition member 88 is provided with a 85 
?ange 91 which is secured between the outer ' I . 
periphery of the cylinder carrier 29 and the ' 

_ adjacent end of the. ?ange 30. The flange 30 I‘ 
and the partition member 88 therefore form i 
an annular oil ‘tank which surrounds. the 9.0 
angle plate 34. Secured .to the side of the 

cylinder carrier: 28, adjacent the eriphery ~ thereof, is a gear pump 92, detalls of the a 

construction of which it is believed unnec 
essary to describe for the reason that ‘they 95 3 
form no part of my present invention.v The 
‘intake side of this pump is connected by_ " 
means of a duct 93 formed in the'cylinder 

_ carrier 28 with the oil tank formed by- the' - ’ 
‘?ange 30 and the‘ partition 88. The dis. 
charge side ofthe'pump is connected by'a" ' v 
conduit94 with a manifold pipe 95, which? 
extends longitudinally of the engine, “ one ' ' 
portion thereof passing through the crank . 
case. One branch 96 of this‘manifold is 
connected with a duct 97 formed in-a ‘power _ 
shaft 81, which communicates with a duct‘ 
98 formed in the bearing portion 25 of‘ the I v, 
stationary shaft through a duct 99 formed in. 
the boss 80 of the cam late. "Itwill be 
noted‘ from inspection‘ 0 Fig. 2 ‘that-the - 

" end of the boss 80 is spaced slightly from the 
adjacent end of the power shaft 81 in order I ' 

ings 82. . In operation the cylindrical housé 
ing 72 is substantially ?lled with oil, there- ' ' ' 
by insuring the proper lubrication of all the , 
moving parts within thi'shousing and caus-Q 
ing the excess, .oil to lie-forced through the '5 
ducts v98 and 99. The. housing'72 is pro 
vided with a hollow offset portion 100 for' 
receiving a gear for operating the oil pump, _ 
as will be described ‘later on. This housing . 

- 100 is in communication with the interior of 
the‘ housing 72 and is therefore also pro— 
vided with a supply of oil. ' A second branch 
101 of the manifold discharges into an an 
nular recess 102 formed in the inner end of ’ 
the rotary shaft 81 for the purpose of lubri~ 

125 

cating the push rods 73 and 74. This oil 13o ' 
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gradually works its way along the push rods, 
and in order to prevent the excess of this oil 
from being forced past the packings 108 
surrounding the push rods, 1 provide radi 
ally extending ducts 104, which discharge 
into an annular duct 105 formed on the in 
terior of the housing 72. This duct com 
municates with the offset portion 100 
through the pipe 106. The oil from the 
housing 7 2 gradually works its way through 
the roller bearings 32 into the screwthreaded 
boss 65, from which it is discharged by 
centrifugal force through an opening 107 
formed in one side thereof. 
Part of this oil will also ?nd its Way to 

the gears 41 and 64: and be discharged into 
the interior of the angle plate 34, which it 
will be noted is provided with an inwardly 
extending ?ange 108, which with the_web of 
the angle plate forms an oil retaining chan 
nel for supplying the oil to the ducts 109 
formed in the pins 36. The oil is caused to 
flow outwardly through these ducts under 
the in?uence of centrifugal force and finds 
its way between the pins 85 and the bores 
in the balls 37. The portion of the oil which 
over?ows the edge of the bores in the balls 
37 is forced outwardly by centrifugal force 
to lubricate the outer surface of the balls 
37 and the inner surface of the bearing mem~ 
bers 117 and #18. Another portion of this oil 
over?ows into the channel formed by the 
inwardly extending ?anges 110 of the pis 
ton rods, which as shown in Fig. 6 are I 
shaped in cross section. The oil ?ows along 
the channels in the piston rods and through 
an aperture 111 to lubricate the hearing at 
the crank end of the piston rod, being forced 
outwardly from this point under the action 
of centrifugal force. ~ 
The duct 98 in the bearing portion 25 

discharges into a duct 112 formed in the an 
gularly disposed bearing portion 27 and 
through a radially extending duct 113 into 
the hollow boss 39 of the angle plate. From 
here the oil works through the roller bearing 
38 and is cast off by centrifugal force. A 
part of the oil drained from the bearing 
38 will be caught in the open upper end of 
the trunnion block 55 upon the completion 
of each instroke and will be forced out 
through the apertures 114 to lubricate the 
outer bearing surface of the bushing 54. 
The portion of the oil which works its way 
along the bushing 54 will find its ‘way 
through the apertures 115 and lubricate the 
bearing surface of the pin 

I also provide the stationary shaft 20 with 
a duct 116 which extends from the interior 
of the crank case to the interior of the hous 
ing 11?. This duct is supplied with oil by 
means of a cup 118 which catches the oil 
splashed from the adjacent surfaces. The 
duct 116 supplies the oil to the moving parts 
in the housing 117'in much the same manner 

1,316,679 

as the duct 97 supplies oil to the housing 
72. The manifold 95 is provided with a 
third branch 119, which supplies oil to an 
annular chamber in the housing 117 corre 
sponding to the annular chamber 102 in the 
housing 72. The pipe 120 drains the oil 
from a channel corresponding to the channel 
105 of the housing 72 into the crank case. 
From the above description it will be 

seen that the oil supplied to the bearings 
is ?nally discharged into the space formed 
by the annular partition 88. This partition 
is substantially flush with the adjacent. sur 
face of the bores of the cylinders, and the 
'oil will consequently be forced into the cyl 
inders under centrifugal action to lubricate 
the cylinder bores and the pistons. 

Since a considerable amount of the oil is 
used in the lubrication of the various parts, 
when the engine stops running, unless means 
are provided to prevent it, practically all 
of this oil would accumulate at the bottom 
side of the crank case and would gradually 
work its way past the piston rings into the 
space between the pistons and the cylinder 
heads. If it was then attempted to start 
the engine, the cylinder heads would be 
forced off. This result could of course be 
prevented by omitting the partition 88 and 
making the crank case larger in diameter, 
so that all of the oil. could accumulate at the 
bottom of the crank case without reaching 
a depth su?icient to cause it to flow into the 
cylinder bores. As above stated, however, 
it is desirable to make the diameter of the 
"engine as’ small as possible and this means 
for preventing the oil from flowing into the 
cylinders is therefore undesirable, and it is 
undesirable for the further reason that 
proper lubrication of the cylinder bores and 
the pistons could not be maintained. 
In order to keep the diameter of the en 

gine as small as possible, I provide the par 
tition member 88 which with the ?ange 80 
forms an‘annular chamber for the reception 
of theaoil drained into the crank case from 
the various bearings. The oil thus drained 
under the action of centrifugal force ?ows 
through'the ducts 121 (see Figs. 3 and 11) 
which fare formed in bosses 122 placed at 
any desired intervals about the periphery 
of the cylinder carrier 28 into the annular 
space formed between the ?ange 30 and the 
partition 88. As a result of this structure 
during the operation of the engine, there is 
never a considerable amount of oil in 
the space formed by the annular parti 
tion 88, most of the oil being confined 
in the-space between this partition and 
the flange 30. \Vhen the engine stops 
running this oil would tend to ?ow 
backwardly through the ducts 121 in 
the event that any one of these ducts should 
be located at the bottom of the crank 
case, and would thereby cause the cylinders 
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to be flooded with oil. In order to prevent 
this I provide a check valve 123 which is 
urged against a seat 124 in the duct 121 by 
a spring 124, the tension of this spring be 
ing such that the check valves will remainv 
open as long as the engine is running, but 
will close at substantially the same time that 
the engine stops turning over, and will. 
thereby prevent the backward ?ow of the 
oil through the ducts 121. _ 
The means for operating the pump 92 

comprises a spur gear 125, which is secured 
to the inner end of the shaft by a screW-' 
threaded connection, as shown in ‘Fig. 2, 
and which mesheswith a pinion 126 keyed 
to a shaft 127, which is mounted by means 
of suitable ball hearings in a transverse 
bushing 128 secured in the cylinder carrier 
28. The other end of the shaft 127 is pro 
vided with a beveled gear 129 which meshes 
with a beveled gear 130 secured to a radially 

’ extending shaft 131. The shaft 131 rotates 
in a tubular bearing 132 extending from the 
hollow member 100 and the casing of the 
gear pump 92. ,The opposite end of the 
shaft 131 is connected in a well known man 
ner with the gears of the pump 92. As the 
cylinder carrier 28 revolves about the axis 
of a shaft 20, the spur gear 126 rolls upon 
the spur gear 125, and its motion, is trans 
mitted through the shaft127, bevel gears 
129 and 130, and the shaft 131 to the pump. 

WVhile I have described the details of the 
preferred embodiment of my invention in 
connection with the preferred type of en 
gine, it is to be understood that my inven 
tion is capable of other adaptabilities and 
modi?cations within the scope of the ap 
pended claims. 
7 Having thus 
I claim is: 

1. The combination with a‘ stationary 
shaft having an angular bearing portion, of 
a plurality of cylinders mounted to rotate 
about the axis of said shaft, with theiraxes 
parallel thereto, pistons in said cylinders, an 
angle plate rotatably mounted on said bear 
ing portion, connections between said pistons 
and said angle plate, means for causing said 
cylinders to rotate in synchronism with said 
angle plate, an‘ annular oil tank surrounding 
said angle plate and secured to said cyline 
ders, a pump having its intake connected‘ 
with said tank, a central distributing duct, 
means for conducting oil from the discharge 
side of said pump to said distributing duct, 
means for conducting the oil under cent-rif 
ugal force from said duct to said oil tank, 
comprising a duct having a non~return 
valve therein‘, and driving connections be 
tween said stationary shaft and said pump. 

2. The combination with a stationary 
shaft having an angular bearing portion, of 
a plurality of cylinders mountedv to rotate 
about the axis of said shaft, with their 

described my invention, what 

5 

axes parallel thereto,ipistons in said cylin 
ders, an angle plate rotatably mounted on. 
said bearing portion, connections between 
said pistons and said angle plate, means for 
causing said cylinders to rotate in synchro 
nism with sand angle plate, an annular oil 
tank surrounding said angle'iplate and se 
cured to said cylinders, a: pump having 
its intake connected with said tank, a cen 
tral distributing duct, means for conduct 
ing oil from the discharge side of said piii‘np 
to said distributing, duct, and means for" 
conducting the oil under centrifugal force 
from said duct to said oil tank, comprising 

_ a duct havlng a non-return valve therein. 
‘ 3. The combination with a stationary 
shaft having an angular bearing portion, 
of a plurality of cylinders mounted to ro 
tate about the axis of said shaft, with their 
axes parallel thereto, pistons in said cylin 
ders, an. angle plate rotatably mounted on 
said, bearing portion, connections between 
said pistons and said angle plate, means for 
causing said cylinders to rotate in synchro 
~rnism with said angle plate, an annular oil 
tank surrounding said'angle plate and se 
cured to said cylinders. . - ' - 

4. In anengine, the combination with a 
shaft of aipl'ui'ality of cylinders mounted 
to rotate about the axis of said shaft, with 
their axes parallel "thereto, an angle'platc 
rotatably mounted on 'an axis extending at 
an angle to the axis of saidkshaft, pistons 
in said cylinders, connections between said 
pistons and said angle plate, an ‘annular 
oil tank secured to said cylinders and, ex 
tending around said angle plate, ‘a pump 
secured to said cylinders, having its intake 
in communication with said tank, means 
for returning the oil under the in?uence of 
centrifugal force to said oil tank, means for 
preventing the escape of oil from said tank 
when the engine is not running, and driv 
ing connections between said pump. and 
shaft. , ' ' 

5. In an engine, the combination with a 
shaft, of a plurality of cylinders mounted 
to rotate about the axis of said shaft, an. 
angle plate rotatably mounted on an axis 
extending at an angle to the axis of said 
shaft, pistons in said cylinders, an annular 
oil tank extending around said angle plate, 
a pump secured to said cylinders, having 
its intake in'communication with said tank, 
means for returning the oil under the in?u 
ence of centrifugal force to said oil tank. 
and means for preventing the escape of oil 
from said tank when the engine is 'not 
running. . . 

6. An engine comprising a shaft in combi 
nation with a plurality of cylinders mounted 
to rotate about the axis thereof. an angle 
plate mounted to rotate on an axis disposed 
at an angle to the axis of said shaft, pistons 
in said cylinders, driving connections be— 
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_ tween said pistons and said angle plate, an 
annular tank surrounding said angle plate 
and secured to said cylinders, a pump ‘mount 
ed to rotate with said cylinders and having 
its intake in communication'with' said tank, 
means for conducting oil from-the discharge 
side" of said pump to thecentral portions of 
said engine, means for returning the oil un 
der the in?uence of centrifugal force to said 
tank, and means for preventing back ?ow of 
'.oil when the engine stops.~ 

7.' An engine comprisinga shaft in com~ 
"'1 .\ bination with a plurality of cylinders mount 

.j. ' ed to‘ rotate about. the axis thereof, pistons 
15 in said cylinders, driving connections be 

tween “said pistons and said shaft, an annu 
' lar tank surrounding said driving connec 
tions and secured to ‘said cylinders, a pump 

- ' ' ‘mounted to rotate'with saidcylinders and 

-' ’ v'20 

' - said tank, means for conducting oil from 
having its intake in communication with 

the discharge side of said pump tothe cen 
._ tral portions of said engine, means for re-, 

.25 

.' . 35‘ 

'i forkpreventingvthe' oil from-reversing. its . 
-- direction off?ow "when the engine stops. I ‘ 

- 9, The-combination with-a rotary engine 
I -' having a plurality of bearings, of an oil tank r 

and a-pump ‘mounted on. a rotary portion of 
said engine, the intake'of saidpump being 

turning the voil vunder the m?uence of centrif 
ugal force‘ v.to' said vtank, and means for pre- . 
venting ‘back ?ow of oil when the engine 

» _ ,. ' 8.: The combination‘with a rotary engine , 
' having a pluralityv of bearings, of an oil tank‘ 
and a pump ‘mounted on a rotaryportion of ’ 

_ - said engine, the intake of said.‘ pump being 
connected ‘with said tank,‘ means for con-T 

'- ducting oil 3 from the tank to said bearings, 1 
means for returning oil from‘ said bearings 
to said tank by centrlfugal force, and means 

~‘coi1nected with said tank, means for con; 

is 

so 

" ' , ducting oil from the tank to said bearings, - 
and means for returning oil‘ from said bear 
ings to said tank by centrifugal force. _ ‘ ‘ 

' 10. The combination with a rotary engine 
comprising a bearing, of an oil tank and 
pump mounted on a rotary; portion of said 
engine, and'means for conducting oil from 
the discharge side of said pump to said bear 

‘ ' ing, and from said bearing to said tank. 
11. The combinationiwith a rotary engine, 

1,316,679 

comprising a bearing, of an oil tank mount 
ed on a rotary portion of said engine, a 
pump, means for connecting the intake of 
said pump with said tank, means for con 
ducting oil from the discharge side of said 
pump to said bearing, means for conducting 
the oil from said'bearing to said tank, and 
means for preventing reverse flow through 
said last- named means when the engine stops, 
said last named means being controlled by 

_ centrifugal .force. 
12. The combination ‘with a rotary engine, 

comprlsmg a 'bearlng', of an oil tank mount 
ed on .a rotary portion of said engine, a 
pump, means for connecting theintake of 
said pump with said tank, means for con 
ducting oil from the discharge side of said 
pump to said bearing, means for cOnducting 
the oil from said bearing to said tank, and 
means for preventing reverse flow through 
said last named means when the engine 
stops. - , - ‘ 

13. The combination with a rotary engine, 
comprising a bearing, of an oil tank mount 
ed on a rotary portion of said engine, a 
pump, means for conducting oil from the 
discharge side of said pump to said bearing, 
means for connecting the intake of said 

ducting the oil ‘from said‘ bearing to said 
tanlc. ' ' __ > 

14:. A rotary engine having a closed lubri 
eating system comprising a pump and a sup 
ply oil tank, both of which are secured to a 
rotary portion of said engine. 

., 15. A rotary engine comprising a shaft, 
, a crank case rotatably mounted on said shaft, 
cylinders mounted on said crank case paral 
lel to the axis of said shaft and opening into 
said crankcase, the said cylinders extending ' 
from one side of the crank case adjacent its 
periphery, a bearing, means for supplying 
oil ,to said bearing, means for conducting 
oil from said bearing to said crank case, and 
means for preventing the oil from flooding 
said cylinders when the engine stops. 
“ In witness whereof, I. hereunto subscribe 
my name this 14th day of May, 1918. 

. > TRACY F. BRAGKETT. 

1 'VVitnesseS: - 

R. C. MOORE, 
EARL F. PIERCE. I 
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