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1 Claim. 

This invention relates to rotary internal com 
bustion engines of the turbine type. 

It is an object of the invention to provide, in an 
engine of the class described, improved means for 
apportioning successive fuel charges prior to ig 
nition thereof. 
Another object of the invention is to provide 

means for Scavenging burned gases from the 
combustion chamber between explosions, and 
causing said scavenging means to assist in re 
charging the gombustion chamber with a fresh 
charge of fuel. 
Another object of the invention is to provide 

a reservoir in which a supply of fuel mixture is 
Constantly maintained under pressure. 

Still another object of the invention is to pro 
vide Several explosions per revolution of the 
engine So as to produce an even flow of power 
With a minimum of vibration. 
A further object of the invention is to provide 

means for cooling the vanes of the turbine. 
The invention possesses other objects and fea 

tures of advantage, some of which together with 
the foregoing will be specifically set forth in the 
specification hereunto annexed. It is to be un 
derstood, however, that the invention is not to 
be limited to that form thereof shown and de 
scribed as various embodiments thereof may be 
employed within the Scope of the appended claim. 

Referring to the drawings: 
Figure 1 is a side elevational view, for the most 

part in Section, of an engine embodying the prin 
ciples of the invention. 

Figure 2 is a cross sectional view, taken trans 
versely of the engine shaft, showing a typical 
pump of the group mounted on the shaft to the 
ieft of Figure ill. The plane of Section is indi 
cated by the line 2-2 of Figure 1. 

Figure 3 is a fragmental horizontal Sectional 
view showing the turbine Vanes and the jet. The 
plane of Section is indicated by the line 3-3 of 
Figure . 
Figure 4 is a side elevational view of a portion 

of the turbine rotor. The direction in which the 
View is taken is indicated by the arrow 4 of 
Figure . 

Figures 5, 6 and 7 are diagrammatic views 
showing different phases of operation of the en 
gine. 
In detail, the engine Comprises a housing 8 

having at one end a bore provided with spaced 
partitions 9, which are integral parts of the 
housing, to provide a plurality, preferably four, of 
separate cylindrical pump chambers 0 each of 
which is closed at its respective ends, at the other 

(C. 60-42) 
end with an enlarged expansion chamber , 
closed by a plate 2 secured to the housing by 
Screws 3, and at a point intermediate the ends, 
and adjacent the expansion chamber, with a bore 
4 which communicates with the latter chamber. 
Each of the chambers 0 and , and the bore 
4, are alined and a shaft 5 passes axially 
through each of them. Suitable bearings 6 are 
provided for the shaft in the plate 2 and in 
plates 7 and 8 secured by screws 9 to the 
housing at the ends, respectively, of the bore 
4 and that which forms the chambers 0. The 
expansion chamber , and that portion of the 
housing immediately surrounding the bore 4, are - 
provided With double Walls to provide a Water 
jacket 20 through which Water may be circulated 
to cool these parts. 
A flywheel 2 is secured to the end of the shaft 
5 where it emerges from the bearing 6 in the 

plate 2. 
Secured for rotation with the shaft 5 in each 

pump chamber, as is shown in the typical one 
thereof illustrated in Figure 2, is the familiar 
type of rotary pump impeller comprising a hlub 
22 disposed eccentrically of the chamber in the 
usual manner and provided With a plurality of 
radial slots 23 each containing a blade 24 the 
outer end of which is urged outwardly into con 
tact with the chamber wall by springs 25 inter 
posed between the opposite end of the blade and 
the bottom of the slot 23. Inlet and outlet pas 
sages, similar to the passages 34 and 35 shown 
in Figure 2, which will be referred to later in 
the description, are provided for allowing entry 
and discharge of fluid to and from each pump. 
One of the pumps, generally indicated by the 

numeral 26, is for the circulation of cooling Water 
and is provided with an inlet conduit 27, which 
may be connected to a radiator, not shown, the 
conduit 28 entering the water jacket of the ex 
pansion chamber adjacent the top thereof be 
ing also connected to the radiator. A conduit 29 
connects the lower portion of the expansion 
chamber water jacket with the outlet port of the 
pump. When the shaft 5 is rotated Water in 
the conduits and water jackets Will be circu 
lated therethrough by the pump 26, the jacket 
surrounding the bore 4 also receiving circulated 
Water due to its connection. With the expansion 
chamber jacket. yA 
Another of the pumps, generally indicated by 

the reference numeral 30 is for the purpose of 
circulating lubricants to the various parts re 
quiring the same. Formed in the housing, below 
the pump 30, is a well 31 in which is contained 
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2 
a quantity of lubricating oil 32, and the hous 
in?, on the outer surface thereof, is provided with 
heat radiation fins 33 which insure that the tem 
perature and the viscosity of the oil, since these 
factors govern the lubricating qualities of the oil, 
are maintained within desired limits. The in 
take port of the pump is provided with a conduit 
34, which extends downwardly to a point adja 
cent the bottom of the well, through which oil 
may be drawn into the pump. The discharge 
port of the pump is connected to a conduit 35, 
which extends longitudinally of the engine, and 
is provided with branch conduits 36 leading to 
each bearing 6 and others which may require 
lubrication. A return conduit 37, fed by branch 
conduits 38 connected to each bearing, leads the 
oil back into the well, the oil discharging through 
an Orifice 9 located near the top of the well as is 
shown in Figure 1. a 
The third pump, generally indicated by the 

reference numeral 40, has its outlet port connect 
ed, through a duct 4 formed in the main engine 
housing, with a reservoir 42, and its inlet port with 
a carburetor 43 so that when the pump is rotated, 
a mixture of vaporized fuel and air will be drawn 
from the carburetor through the pump and stored 
under pressure in the reservoir 42. 

Entering the bore 4 are a plurality of passages, 
One, 3, of which communicates with the reservoir 
2, through a rotary valve 44, connected by a 

lever 45 with an operating rod 46. By moving 
the rod, which may be connected to a hand lever 
or pedal for actuation by the hand or foot of the 
Operator, the valve 44 may be opened or closed 
thereby controlling the flow of fuel mixture from 
the reservoir into the passage 43. 
A second passage 4, also entering the bore 4, 

Communicates with an ignition chamber 48 and a 
duct 49 connects this chamber with a third pas 
sage 50 entering the bore 4 alongside of the 
passage 43. 
A fourth passage 5, immediately adjacent the 

passage 4, terminates in a jet. 52 disposed in the 
expansion chamber if, and a fifth passage 53 
enters the bore adjacent the passage 50 and com 
municates with the inlet port of a fourth pump 
generally indicated by the reference numeral 54. 
The discharge port of this pump communicates 
directly, or through a suitable conduit, with the 
atmosphere. 
Mounted on the shaft 15, within the expan 

sion chamber f, is a rotor 55 having one side 
thereof disposed closely adjacent the jet opening 
52, and provided with a peripheral groove 56 to 
form a pair of spaced rims 57. As will be clearly 
Seen in Figures 1 and 4, each rim is provided with 
diametrically opposed notches 58 in which are 
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disposed spaced turbine vanes 59 one end of each 
of which is embedded, or otherwise secured in any 
manner employed in turbine construction, in the 
rotor, and the other end of each of which is se 
Cured to a strap 60 whose ends are secured in V 
notches 6, formed at each end of the notch 58, by 
Screws 62. The provision of the notches 6 is to 
place the heads of the ScrewS 62 within the rotor 
periphery so that the surface of the latter will be 
free of projections. 
Secured to the housing within the expansion 

chamber f f and disposed in the groove 56 in line 
with the jet 52, is a group of stationary turbine 
Vanes 63. 

Secured to the shaft 5 for rotation within the 
bore 14 is a rotary valve 64 provided with dupli 
cate sets of notches 65, 66 and 6 spaced around 
the periphery thereof, each notch of a pair being 
Spaced apart a distance of 180 degrees and 

adapted when the valve is rotated to allow com 
munication between different sets of passages 
entering the bore 4 as will be later explained. 
Each notch, as will be noted in Figure 1, is arcu 
ately shaped, in a plane parallel with the axis of 
the shaft so as to offer as little resistance, to the 
flow of fluid from one passage to the other, as 
possible. 
Mounted on the side of the main engine, hous 

ing is a combined motor generator 68, of well 
known construction, provided with a pulley 69 
which is connected to a pulley 70, mounted on the 
shaft 5, by a belt 7 f. The output terminal T2, 
of the generator, is connected, by a lead T3, with 
a distributor mechanism T4, whose shaft 75 is 
connected for rotation with the shaft f 5, having 
therein the well known interrupter mechanism by 
means of which the constant current delivered by the generator may be changed to pulsating cur 
rent; and a lead 6 connects the distributor with 
the primary winding of the well-known spark 
Coil 7. The high tension current is led from the 
coil through a lead 78 connected with the distrib 
utor cap in the usual manner and the lead 79 con 
nects the distributor with a spark plug 80 located 
in the ignition chamber 48. 

In starting the engine, the throttle valve 44 is 
closed and the motor section of the motor-gen 
erator 68 is energized from a suitable source of 
current such as the usual storage battery. This 
causes rotation of the shaft 5, due to its con 
nection with the motor-generator through the 
belt, and also the pumps; the pump 40 drawing 
fuel mixture from the carburetor 43 and storing 
it, under pressure, in the reservoir 42 and the 
Suction pump 54 causing a reduced pressure in 
the passage 53. Simultaneously, with the rota 
tion of the shaft and the pumps, the valve 64 will 
be rotated causing the notches 65, 66 and 67 to 
move past their related passages and further 
causing, during the intervals when the notch 65 is 
in communication with the passages 50 and 53, a 
reduced pressure in the ignition chamber 48 com 
parable to that in the passage 53. 
While the rotation of the parts by the motor 

generator is taking place, a sufficient time interval 
being allowed to permit the pressure of the fuel 
mixture in the reservoir 42 to build up to the 
desired degree, the throttle valve 44 is gradually 
opened thus allowing communication between the 
reservoir and the passage 43. Referring now to 
the diagrams in Figures 5, 6 and 7, it will be seen 
that as the valve 64 rotates, the direction thereof 
being indicated by the arrow 8 on the fly-wheel 
2, Figure 1, the notch 66 will move into registry 
with the passages 43 and 47. When this occurs 
a charge of fuel mixture will pass, due to the pres 
Sure in the reservoir and the partial Vacuum 
existing in the ignition chamber 48, into the lat 
ter. The rotation of the valve 64 Will then con 
tinue until the notch 66 passes out of registry with 
the passages mentioned and the notch 6 moves 
into registry with the passages 4 and 5f. When 
this latter condition obtains the passage 43 will 
be sealed by the periphery of the valve as is clearly 
shown in Figure 6. As soon as the passages 47 
and 5 are in communication, ignition of the fuel 
charge in the chamber 48, by the spark plug 80, 
occurs causing the resulting expanding gases to 
flow out of the chamber, through the passage 5, 
and be discharged by the jet 52 past the turbine 
vanes 59 and 63 into the expansion chamber 
from whence they are discharged through an ex 
haust pipe 82 to the atmosphere. The flow of 
gases past the turbine vanes will of course impart 
a powerful thrust tangentially of the rotor 55 and 
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3,094,055 
cause the latter, assisted by the momentum of 
the fly-wheel 2, to rotate. 

After the exploding charge in the ignition 
chamber exerts its force on the rotor the latter 
will cause further rotation of the valve 64 to 
bring the notch 65 into registry with the passages 
50 and 53 whereupon, due to the reduced pressure 
in the latter passage, the ignition chamber will be 
evacuated of all burned gases remaining therein, 
these flowing through the passages 49, 50 and 53 
to the pump 54 through which they are exhausted 
to the atmosphere directly or through the Suitable 
exhaust conduit mentioned above. After this 
Scavenging of the ignition chamber of its burned 
gases, the pressure in the chamber will be re 
duced, prior to closing off of communication be 
tween the chamber and the pump 54 by the valve, 
so as to condition the chamber for the reception 
of the succeeding fuel charge from the reservoir 
42 when one of the notches 67 again registers 
with the passages 47 and 5 to admit the charge. 
Upon admission of a fresh fuel charge to the 
ignition chamber the cycle of operations described 
above will be repeated. 
While the mechanism illustrated is capable of 

delivering two power impulses to the rotor, during 
each revolution of the latter, since two sets of 
turbine vanes are provided on the rotor and two 
sets of notches are provided on the rotary valve, 
it will be understood, of course, that this showing 
is merely exemplary since as many sets of vanes 
and their related valving notches may be provided 
respectively on the rotor and rotary valve as is 
desired, the only elements of the structure being 
affected being the rotor and the valve whose 
diameters would, of course, have to be increased 
to allow for the added parts. 
Due to being subjected to Successive blasts of 

the exceedingly hot gases being discharged from 
40 the jet 52, the turbine vanes may become over 

heated and to overcome this I provide means for 
cooling them. I accomplish this by providing a 
Small conduit 83 whose upper end enters the 
water jacket 20 of the expansion chamber, and 

45 whose lower end projects slightly into the passage 
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5 adjacent the jet 52. When the engine is run 
ning the flow of gases through the passage 5f will 
create a reduced pressure at the lower terminus 
of the conduit thereby drawing water vapor from 
the upper portion of the water jacket which vapor 
will enter the gas stream and be carried there 
by into contact with the turbine vanes, 
From the above description of my invention it 

will be seen that I have provided, in an engine 
of the class described, improved means for ap 
portioning successive fuel charges in the ignition 
chambers thereof, improved means for scaveng 
ing burned gases from the ignition chamber and 
causing the scavenging means to assist in recharg 

60 ing the chamber with a fresh charge of fuel, 
a reservoir in which a supply of fuel mixture, 
under pressure, is constantly available, several 
-explosions per revolution of the engine SO as to 
produce an even flow of power with a minimum 

3 
of vibration, and improved means for cooling the 
turbine vanes in such an engine. . 

I claim: 
A gas turbine comprising a housing having 

therein an expansion chamber, a bore in com 
munication with said expansion chamber, an igni 
tion chamber, a storage chamber for combustible 
fluid fuel, and a gas expansion nozzle, a shaft 
journaled in said housing extending axially 
through said bore and into said expansion cham 
ber, a rotor disposed in said expansion chamber 
and fixed for rotation with said shaft, said rotor 
having a peripheral groove therein to provide a 
pair of Spaced flanges each having diametrically 
Opposed notches therein, turbine vanes mounted 
in each of Said notches and arranged to pass 
adjacent said gas expansion nozzle when said 
rotor is rotated, turbine vanes fixed in said ex 
pansion chamber between said rotor flanges and 
in the path of discharge of gas from said ex 
pansion nozzle, a plurality of separate pumps 
connected with said shaft, each of said pumps 
having an inlet and an outlet opening, a duct 
connecting said gas expansion nozzle with said 
bore, a pair of ducts connecting said ignition 
chamber with said bore, a duct connecting said 
fuel storage chamber with said bore, a duct con 
necting said bore with the inlet opening of one 
of Said pumps, a duct connecting said storage 
chamber with the outlet opening of a second of 
Said pumps, a carburetor connected with the in 
let opening of said second pump whereby when 
Said pump is rotated by said shaft a mixture of 
fuel vapor and air will be drawn from said carbu 
retor and forced into said storage chamber, the 
Outlet opening of said first pump being open to 
the atmosphere, a rotary valve in said bore and 
fixed to said shaft for rotation therewith, said 
valve having a plurality of spaced peripheral 
notches therein successively registrable with said 
ducts as Said valve is rotated, the first of said 
notches effecting a connection between the duct 
communicating with said storage chamber and 
One of the ducts leading to said ignition cham 
ber whereby a charge of fuel mixture from said 
Storage chamber may enter said ignition cham 
ber, means in said ignition chamber for exploding 
said fuel charge to expand it, the second of Said 
notches effecting a connection between the duct 
leading to said ignition chamber and that con 
nected to Said gas expansion nozzle whereby the 
exploded fuel charge in said ignition chamber 
may be conducted through said nozzle and be 
projected thereby past said turbine vanes, the 
third of said notches effecting a connection be 
tween the second duct leading to said ignition 
chamber and the duct connected with the inlet 
Opening of said first pump whereby the pres 
sure in the ignition chamber will be reduced be 
low atmospheric prior to the connection of the 
storage chamber duct and the first ignition 
chamber duct, and a throttle valve in said stor 
age chamber duct for controlling the flow of fuel 
mixture therethrough into said ignition chamber. 

PERRY D. BLACKDEN. 
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