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and one-fourth to Gene Howe, Amarillo, Tex. 
Application March 11, 1938, Serial No. 195,223 

(C1.60-13) 1 Claim. 

My invention relates to an internal combus 
tion turbine; whether of the Diesel type of in 
ternal combustion or of the spark fired type of 
internal combustion, wherein substantially the 
entire energy resulting from the explosive or ex- . 
pansive action of each gaseous discharge will be 
converted into power. 
The object of my invention is to provide an 

engine of great efficiency, whereiri practically 
the entire kinetic energy or expansive force of 
each impulse discharged by the respective cylin 
ders will be utilized before the spent impulse 
is released to atmosphere at Substantially at 
mospheric pressure, with the result that a great 
econcmy in fuel consumption is provided. 
The various objects and advantages of my in 

vention will all be more readily comprehended 

O 

5 

from the detailed description of the accompany 
ing drawings, wherein: 

Figure 1 is a sectional view which illustrates 
a Spark fired type of internal combustion tur 
bine; the view being taken on the offset line 
- of Figue 2. ' 
Figure 2 is a sectional view taken substan 

tially on the line 2-2 of Figure 1, looking in 
the direction of the arrows. 

Figure 3 is a sectional view taken on the line 
3-3 of Figure 1, looking in the direction of the 
aOWS. 

Figure 4 is a sectional view taken on the line 
4-4 of Figure 2, looking in the direction of the 
arOWS. 

Figure 5 is a view taken on the line 5-5 of 
Figure 2 looking in the direction of the arrows. 
Figure 6 is a vertical sectional view illustrating 

a modification of the spark fired type of internal 
combustion turbine. . 

Figure 7 is a sectional view taken on the off 
Set line - of Figure 6. 

In Figures 1 to 5, I illustrate an exemplifica 
tion of my improved turbine employing spark 
fired internal combustion cylinders contemplat 
ing the extraneous use of a suitable fuel atomiz 

20 

Figure l; the combustion ends of the cylinders 
being shown provided with heat dissipating fins. 
The combustion ends of the cylinders are also 
preferably formed integral with a flat ring 86 
which constitutes the head of all the cylinders; 
there being sixteen cylinders in the embodiment 
illustrated. 
This head forming ring 86 is held in close 

contact with a flat ring or annular plate 87 
which is fixedly secured to the casing; the oppos 
ing faces of the head forming member 86 and 
stationary member 8 being preferably provided 
With a number of interengaging annular grooves 
and ribs 88 arranged on opposite sides of the 
ports 89 and 90 in the cylinder head plate 86 
and in the stationary plate 87. The close con 
tact between the head plate 86 and the annular 
plate 87 is maintained by the off-set or angular 
ring members 9 and 92; one side or flange of 
each ring being secured to the annular plate 
87, while the other sides or flanges overlap the 
marginal portions of the head plate and through 
the medium of the ball-bearings anti-frictionally 
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hold the head plate 86 in proper relation. 
Each cylinder 85 is provided with a similar 

piston 93 whose outer end is provided with a 
pair of ball-bearing holding members 94, 94 and 
a centrally disposed ball-bearing holding exten 
Sion or post 95. The outer ends of the members 
94, 94 are spaced apart sufficiently to receive the 
web portion of a cam member 96 therebetween, 
with the ends of members 94, 94 extending be 
neath the transversely disposed cam surface 97, 
while the anti-friction element or ball 98 con 
tacts the top of the cam surface, with the result 
that the pistons 93 will follow the contour of the 
can Surface. 
The cam member 96 is in the nature of a ring 

with its base immovably secured to the end wall 
of the casing 82, and the web of the ring pro 
vided with the transversely disposed cam-head 
or Surface which is of an undulating nature as 
shown in the fragmentary view, Figure 4. 

ing device or carburetor for providing the ex 
plosive mixture; the mixing chamber or car 
buretor not being shown. 
The annular shell or casing 82 is formed for 

passage of the shaft 29 therethrough; one erad 
of the shaft may be provided with a suitable 
starting motor or other medium (not shown), i. 
while the other end is adapted to constitute the 
driving end or power take-off end. 

Loosely mounted on the shaft 29 is a disc or 
wheel '83, the perimeter whereof extends be 
tween the spaced apart annular flanges 84, 84 
secured to the casing. 

Circumferentially spaced apart and preferably 
formed integral with the disc 83 are a plurality 
of cylinders 85 of predetermined size or bore and 
disposed transversely of the disc as shown in 
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As the cylinder carrying disc or wheel 83 is 
intended to rotate, it is apparent that the pis 
tons 93 of the cylinders will be caused to recipro 
cate as the pistons ride the undulations of the 
stationarily held cam member 96. 
In slight spaced relation with plate member 

87 preferably is another annular plate 99 fixedly 
Secured in place; the central portions of plates. 
87 and 99 being preferably provided with cut-out 
portions or openings for free circulation of air 
throughout the cylinder portion of the casing; 
the side wall 82 of the casing being provided 
with a plurality of air admitting openings. 
Keyed to shaft 29 is a rotor member or wheel 

with the felly of prearranged dimensions to adapt 
it to have the two circumferential series of vanes 
or blades 2, 3, of different transverse dimen 



2 
sions and spaced apart by means of an annular 
radially arranged groove in the felly of Sufficient 
depth to receive the annular ring or stator mem 
ber 74, which is fixedly secured to the casing and 
provided with the circumferential series of vanes 
TS whose dished sides face in a direction opposite 
to vanes 72 and T3. Secured to the casing be 
tween the rotor 7 and the end wall 82 of the 
casing is another stator member 75 provided 
with a circumferential series of Vanes TT with 
their dished sides facing in a direction similar 
to blades 76 and, therefore, opposite to the blades 
72, 73 of the rotor 70. 
The transverse width of the different Series of 

blades are of predetermined dimensions; as, for 
example, if the vanes or blades 2 are say a half 
inch in width, then the vanes or blades 76 of 
the adjacent stator should be approximately 
three-quarters of an inch; while the blades or 
vanes 73 on the discharging side of the stator 
blades 76 should approximately be one inch in 
width; and the width of the blades 77 of the sta 
tor on the discharge side of the rotor-blades 73 
should approximately be a half inch in width 
in Order to somewhat "back-up' the too rapid 
passage of the expanding gases passed the blades 
73 before the expanding action can be complete 
ly utilized. 
The pistons 93 of the cylinders are preferably 

shown provided with small cylindrical exten 
sions or bosses 00 adapted to fit into the ports 89 
of the head forming ring 86; the purpose of this 
construction being to fully expel or scavenge the 
cylinders immediately following the explosion 
period. 
At prearranged points, say ninety degrees 

apart, the stationarily held plate or flat ring 87 
is provided with small chambers or pockets Ol, 
See Figure 2, provided with inlet pipes 02 which 
connect with a suitable source of carburetted 
oil or gasoline arranged to positively feed the 
carburetted gasoline or other suitable atomized 
oil into the pockets Of. The pockets of are 
provided with arcuate outlets or slots 03 disposed 
through the plate 87 toward the head forming 
ring 86; the slots 03 being arranged to register 
with the ports 89 during the rotation of the cyl 
inder carrying member 83 and the head plate 
or ring 86 formed integral with the cylinders. 
The stationary member or plate 87, at prede 

termined points, correlated with the supply 
pockets of, is provided with openings 90 which 
extend entirely through the plates and arranged 
in the annular plane of the slots 103 of pockets 
of so as to register with the ports 89 in the 

cylinder head plate or ring 86 during rotation 
of the cylinder carrying member or wheel 83; 
the opposite side of the stationary plate 87 be 
ing shown provided with the enlargements or 
bosses 05 which encircle the openings 99 and 
extend into sockets formed in the adjacent sta 
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sive ignition of the compressed mixtures in the 
cylinders will maintain the wires at firing heat 
and thus obviate the necessity of make-and-break 
Spark Control. 

It is apparent from the construction shown, 
that as the cylinder carrying member 83 is ro 
tated (initially by any suitable well known means 
which may have controllable operative connec 
tion with shaft 29), the respective pistons 93 
will be caused to ride the undulating surface of 
the can member or ring 96, and as these undu 
lations are disposed toward the pistons, the lat 
ter will be reciprocated in their cylinders and 
Successively provide suction or intake periods and 
Compression and explosion periods. For instance, 
in Figure 2, we will assume that the cylinder car 
rying member 83-which would be located to the 
rear of plate 87 as viewed in this figure (the 
Web or spokes of the member or plate 83 being 
shown)-is rotating in clockwise direction and 
that the port 89 of a "fired” and discharged cyl 
inder is being brought into register with slot 03 
of the "gas' supply pocket O at the upper right 
hand of the figure. The piston of this cylinder 
is then beginning to ride down on one of the un 
dulations of the cam member, causing the piston 
to move outwardly on its suction or intake stroke 
and providing the cylinder with the combustible 
mixture. This Suction or intake period continues 
until the cylinder reaches the opposite end of the 
elongated pocket at which time the piston has 
reached a valley in the cam and begins to ride up 
the adjacent "rise' of the cam and moves 
through its compression stroke; this phase being 
indicated at C. The cam element 96 immediately 
adjacent the “crests,' on the approaching sides, 
preferably is shown provided with the slight lags 
or "dwells' as indicated at 07. When the pis 
tons reach these "dwells' the mixture has been 
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tionary plate 99 which in turn is provided with 
properly flared ports 105a immediately adjacent 
the vanes 72 of the rotor TO (Fig. 4); the flaring 
of Said ports being in the direction of rotation 
of the rotor. 

In close proximity to the ports 90, so as to 
also register with the ports 89 of the cylinder 
head plate 86, I provide suitable “hot points' 
06. These "hot points' preferably consist of 

platinum wires insulatedly mounted in the plate 
87, as for example shown in Figures 2 and 4, 
with the outer ends of the wires connected in a 
suitable circuit of current supply; platinum wires 
being preferably employed because the succes 75 

fully compressed and the cylinder-port 89 has 
registered with the firing point or wire indicated 
at 06 and is also beginning to register with a 
discharge port 90, thus allowing the impulse to 
expand its energy through the vanes of the rotor. 
The can surface continues upward past the 
"dwells' to the crests, thus inducing the pistons 
to complete their inward or exhaust strokes and 
causing the bosses 00 to force the gases out of 
the ports 89 in the cylinder head. 
The shaft 29 may be adapted to drive the cyl 

inder carrying member or wheel 83 through the 
medium of a suitable gear reduction as illustrat 
ed for example by the pinion 08, keyed on the 
shaft 29 and meshing with gear D9 rotatably se 
cured on the wall of the casing and provided 
with a pinion 0 which meshes with a gear 
keyed on the hub of the cylinder carrying mem 
ber or wheel 83. It will be understood, of course, 
that, any Suitable means may be provided where 
by the cylinder carrying wheel may be rotated 
at a speed commensurate with the speed of rota 
tion of the turbine rotor 70 and its shaft 29. 

In Figures 6 and 7, illustrate a modification 
of the "hot point' type of combustion cylinder 
turbine, namely with the internal combustion 
cylinders arranged radially and their outlets dis 
posed in a radial direction toward the cylindrical 
wall of the casing 2. The casing is shown pro 
vided with the turbine driven shaft 29 to which 
the rotor member 70 is keyed; the felly of the 
rotor member as in the previous constructions 
being of Sufficient dimensions to permit it to be 
provided with the two circumferential series of 
blades or vanes 72 and 73 spaced apart by a deep 
circumferential groove into which the stator ele 



2,276,772 
ment 74 extends with its vanes 76 in circumfer 
ential alignment with the vanes 2 and 73; while 
the final discharge side of the rotor extends in 
flush or substantially face-to-face contact with 
the last stator element 75 also provided with a 
series of blades or vanes 77; with the opposing 
faces of the stator members and the rotor pref 
erably provided with interengaging annular ribs 
or grooves as heretofore described. The end wall 
of the casing adjacent the vanes of the stator 75 
is, of course, provided with Suitable outlet open 
ings for discharge of the spent gases. 

Loosely mounted on shaft 29 is a disc or wheel 
f3 which is provided with a preselected number 
of internal combustion cylinders 4 formed in 
tegral therewith; the heads or end wall of the 
cylinders being disposed in close relation with 
the casing f2 and provided with ports 5 which 
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The expanding impulses are first discharged by 

the elongated throats 8 of the ducts 6, onto 
the vanes 72 of the rotor 70, thence onto the 
stator blades 76, which discharge the partially 
expanded gases onto the vanes or blades 73 of 
the rotor; the too rapid passage of the gases 
through the rotor being prevented by the action 
of the stator blades 77; the spent gases being 
discharged from the stator 75 through Suitable 
openings in the casing 2. 
After initial rotation of the cylinder carrying 

member 3 by Some suitable mechanism, the 

15 

are adapted to come into register with ducts 6 
arranged in enlarged portions of the casing as 
shown in Figure 6. The ducts 6 are arranged 
at predetermined points on the casing, for ex 
ample ninety degrees apart, as disclosed in Fig 
ure 7; and these ducts 6 in turn continue into 
the stationary wall or plate if T where they ter 
minate in elongated throats or orifices as shown 
at 8 (as shown in Figure 6) disposed adjacent 
the vanes or blades 72 of the rotor member 70; 
the elongated orifice f8 being shown in the na 
ture of a groove in the stationary wall or plate 

. 
The cylinders 4 are each provided. with a 

piston 93, similar to the pistons shown in Figure 
1 and designed to perform the function hereto 
fore described. 
Immovably mounted in the casing, as for ex 

ample secured to the rigidly held wall 7, is 
an annular cam member 9 provided at its per 
imeter with the transversely disposed cam Sur 
face 97 which is engaged by the jaw portions 
at the outer ends of each piston through the me 
dium of suitable anti-friction elements or balls 
which are preferably yieldingly pressed against 
the cam surface by light springs mounted in re 
CeSSes as indicated at 20. The cam surface 97, 
as in the previously described constructions, is 
made undulating in order to induce the desired 
reciprocations of the pistons as is apparent from 
the disclosure made in Figure 7. . 
At points adjacent the ducts 6 the casing is 

provided with fuel introducing inlets or conduits 
68 leading from suitable extraneous fuel atom 

izing device or carburettor (not shown) the 
pistons 93 being reciprocated in their cylin 
ders, by the cam surfaces 97, and successively 
providing Suction or intake periods (for admis 
Sion of fuel through inlet conduit 6) and com 
pression and explosion periods whereby the ex 
ploded gases are discharged through ducts 6 
as previously described; and the casing, coinci 
dent with the ducts 6 is provided with “hot 
points' preferably of platinum wire as heretofore 
described and shown in Figure 2 or suitable Spark 
producing plugs 06, except that these "hot 
points" are arranged in the cylindrical casing 2. 
The 'firing' of the compressed gases occurs as 
the ports 5 of the cylindex's reach the ducts 
| 6, at which time the pistons have reached the 
slight lags or "dwells' 07 in the cam surface; 
the further travel to the adjacent crest in the 
cam surface causes the extension or boss 100 on 
the inner end of the piston to scavenge the cyl 
inder. 
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member 3 will be rotated and the cylinders 
made to move through an orbit through the me 
dium of a suitable gear reduction between the 
turbine driven shaft 29 and the member 3, 
which may be similar to that disclosed in Fig 
ure 1 and hence need not be further described. 

Several forms of the impulse generating por 
tion of the turbine have been shown as embodi 
ments of the invention adapted for use in the 
manner illustrated without regard to the many 
uses to which my invention may be applied and 
these exemplifications have been described in 
terms used for purposes of description and not as 
terms of limitation, as structural modifications . 
are possible and may be made without, however, 
departing from the spirit of my invention as de 
fined by the appended claim. 
What I claim is: 
A turbine of the character described compris 

ing an annular casing with an annular immov 
able wall whereby the casing is divided into two 
compartments, the immovable wall being pro 
vided with ports arranged in a circumferential 
row and in predetermined spaced relation, cer 
tain of the ports being circumferentially elon 
gated and constituting fuel supply ports while 
the alternate ports constitute discharge ports 
arranged adjacent the respective supply ports; 
ignition points mounted in said immovable wall 
adjacent and in advance of each discharge port; 
an annular member rotatably mounted in one 
compartment of the casing substantially parallel 
with said immovable wall; a plurality of internal 
combustion cylinders secured to said annular 
member in circumferentially spaced relation with 
their ported ends arranged in gas-sealing rela 
tion with said immovable wall and adapted to 
successively register with the ports therein; pis 
tons reciprocatingly mounted in the cylinders and 
provided with jaws on their outer ends; a fixedly 
secured annular member mounted in the com 
partment of Said rotatable annular member pro 
vided with an undulating can surface arranged 
between the jaws of the pistons whereby the 
latter are reciprocated through their intake and 
exhaust strokes when the first mentioned an 
nular member with the cylinders is rotated; 
rotor means arranged in the other compartment 
of the casing in gas-sealing relation with the 
adjacent side of said immovable wall and having 
circumferentially arranged vanes adapted to reg 
ister with said exhaust ports in said immovable 
wall; and means adapted to be actuated by said 
rotor means and operatively connected with said 
first mentioned annular member whereby the 
cylinders are moved through an annular path at 
a predetermined speed correlated with the speed 
of rotation of the rotor means. 

WILLIAM. A. HEAP. 


