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To all whom. it may concern: :
Be it known that, WiLLiay CArL Coémm
at’
Perry, in the county of Shiawassee and
State of Michigan, have invented certain
new and useful Improvements in Internal-
Combustion Turbine-Engines, of which the
following is a specification.

My invention relates to improvements in
internal combusiion turbine engines, the
primary object being o provide a generally
improved explosive engine of thig class or
type having the vanes or blades of the ro-
tary element or ‘urbine arranged to recelve
the direct impact and explosive force of the
motive agent thus providing means for di-
rectly imparting motion to the driving
shaft, and haviag its parts arranged and co-
operating for the purpose of securing &
steady, speed¥, and powerful motion with a
minimum amount of friction and greater
cconomy of fuel than is possible in the ordi-
nary engines of this type with which I &
acqualnted.

In carrying out these objects the 1nven-
tion has in view the provision of simple and
practical means for delivering the motive
agent or products of combustion to the
vanes or blades of the rotor in such a man-
ner as to utilize the full explosive force of
such, products thus securing a maximum ef-
feet from the compression and expansion
thereof and resulting in greatly increaseéd
speed and power.

Yor practical reasons it is desirable to
have the explosion or combustion chambers
as near as possible to the points of impact
on the blades of the rotor and owing to the
great heat evolved by the combustion of the
Zases, means are provided for the rapid
cooling of the parts after cach impact there-
on, the products of combnstion being di-
rected snccessively upon different blades of
the rotor during the vevolution of the latter
so as to prevent overhealing or 1ajury to the
parts.

A stIl further object of the invention is
to so arrange and dispose the cobperating
parts relative to each other ag to result in
uniformity of speed and power.

With the above mentioned and other ends
in view, the invention consists in the novel
construction, arrangement, and combination
of parts, hereinafter described, iHustrated
in one of its cmbodiments in the sccom-

as

panving drawings, and particularly pointed
out in the appended claims.

Referring to the drawings, forming a
part of this specification, ¥igure 1, 1s an
isometric view of the improved internal
combustion turbine enoine. Fig. 2, a side
elevation of the sune. Ifig. 3, a front ele-
vation of {he same. Fig. 4, a.horizontal
sectional view of the same, a portion of one
of the cam actuated valve brackets being
broken away for ‘the purpose of clearer
ustration of the adjacent cam on the cam
shaft. 5, a vertical longitudinal see-
tional view, part in side elevation, of one of
the compression cylinders. Fig. 6, a rear
elevation of the same. Fig. 7, an enlarged
rear elevation of the turbine or rofor casing,
a portion of its walls being broken away
for the purpose of clearer illustration of the
rotor or turbine, proper. Fig. 8, a view
partially in top plan and partially in sec-
tion of the rotor casing, the rotor or turbine
wheel being removed. Fig. 9, a view. par-

i
g,

Hig.
tially in secbion and partially in plan of the
improved rotor or turbine wheel. Fig. 10,
2 plan view of one of the turbine vanes or
blades detached. Tig. 1l,.a top plan view
of one of the combustion cyiinders detached.
Fig. 12, a cross sectional view taken through
the valve or combustinn chamber portion of
the same.

Similar numerals of rveference designate
like parls thronghout all the figures of the
drawings.

The improved cngine comprises a sup-
porting base or frame 1, adapted to carry
and support the various parts. The rotor
or tnrbine casing 2, is mounied upon the
frame by means of sapporting brackets 3,
and is provided at its rear with a removable
disk plate 4, g of a plu-

gecured by mess
rality of screw bolts 5. The front disk
plate of the rotor casing 2, is vrovided with
expansion or firlng ports 6, and the rear
disk plate 4, is provided with exhausy ports
7, at the rear of the firing
ports 6, and an intermediate exhaust port 7
at the top.  The roter or turbine wheel 8, 18
mounted upon a rotor shaft 9, and s pro-
vided abont its rim with a plurality of di-
agonally disposed siots 10, adapted to re-
ceive and coniain a. plurality of tuvbine
vanes or blades 12.

Fach vane or blade comprises a main body
porticn adapted to extend beyond the pe-

or expansion
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‘riphery of the rotor 8, and to receive the im-

pact -of the products of combustion from
the expansion or firing ports 6, as herein-
after explained, and a reduced stem or base
portion 12%, adapted to be seated in the corre-
sponding vane slot 10. Xach stem or base
portion 122, is provided with oppositely dis-
posed notches or recesses 13, and as a means
for retaining the vanes or blades in the slots
10, retaining rings 14, are provided, said re-
taining rings being provided about their pe-
riphery with inwardly extending flanges 15,
seated within the notches 13, and being se-
cured to the rim portion of the rotor by
means of a plurality of screw bolts 16. The
outer ends of the vanes or blades 12, abut
against and are surrounded by a band or
ring 17, secured to the rim portion of the

" rotor by means .of a plurality of retaining
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bolts 18, extending through the rim portion
of the rotor 8. :

The rotor shaft 9 is mounted in suitable
bearings 19, of the frame 1, and is provided
with a bevel gear or pinion 20, meshing with
a pair of oppositely disposed bevel gears 21,
carried upon the ends of a pair of crank
shafts 22, said crank shafts being mounted
in bearings 23, of the frame 1. The crank
shafts 22, are provided at their outer ends
with valve actuating cams 24, and reduced
contact cams 25, adapted to cobperate with
the. timer mechanism as hereinafter de-
scribed. A plurality of compression cylin-
ders 26, are mounted upon the frame 1, said
compression cylinders being provided with
pistons 27, connected to eranks 28, on the
crank shafts 22, by means of connecting arms
29. The cranks 928, of the crank shafts 29,
are so arranged that the eranks will be 180°
apart at either end of the respective strokes
or paths of reciprocation of the piston
trunks 27, as illustrated most clearly in Fig.

4, of the drawings, se that one piston trunk’

1s compressing gas while the other is taking
in gas. .
Kach compression cylinder is provided at

its rear end with an outlet port 30, com-

" municating witlf a conduit pipe 31, each of
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said conduit pipes leading ¢ a combustion
chamber 22, formed within a combustion
cylinder or body 33, said compiession cylin-
ders 26, being adapted to be alternately
thrown into and out of comineuication with
the combustion chambers 32, during the re-
ciprocation of the piston trunks 27, by means
of valves 34, normally seated by means of
springs 35, and operating in a well-known
and understood manner.  Each combustion
eylinder or body is secured to the front disk
plate 2, of the rotor casing by means of a
bracket portion 36, and the combustion
chamber or firing portion communicates with
the expansion or firing yort 6, during the
combustion of .the explos.ve charge.

As a means for alternately opening and

1,084,962

closing the expansion or firing ports 6, plun-
ger slide valves 87, are provided, said plun-
ger slide valves being provided with stem
portions 37%, carrying valve brackets 38.
The valve brackets 88, are provided with de-
pending brackets 89, provided with anifric-
tion rollers 40, adapted to travel upon and to
cobperate with the cams 24, on the crank
shaft 22.

As a means for guiding the brackets 88.
in their respective movements as actuated
by the cams 24, guide pins 41, are provided.
said guide ping being adapted to be recipro-

cated threugh guide brackets 42, and being

surrounded by springs ‘43, interposed be-
tween the guide brackets 42, and the valve
brackets 38, whereby the latter together with
the antifriction rollers 40, are adapted to
follow the wmovements of the actuating
cams 24.

The" timer mechanism comprises, in the
present instance, a pair of blocks 44, mount-
ed at each end of a rock shaft 45, said rock
shaft being mounted in suitable bearings in
the frame of the engine, said blocks 44, car-

rying contact plates or springs 46, adapted .

to cooperate with the contact cams 25, on
the crank shafts 22. These contact plates
ave 1n circuit with a suitable system of igni-

‘tlon communicating with suitable ienition
(=3 )

plugs 47, communicating with the combus-
tion chamber or firing ports 32, said igni-
tion plugs being adapted to be threaded in
threaded openings 48, (see Figs. 11, and 12)
in the combustion cylinders or bodies 33.

The timer mechanism is adapted $¢ be
regulated by means of a timer lever 49, con-
necting with one of the blocks 44, by mesns
of o connecting bar 50, said timer leve
being adjustably mounted by means of &
bracket 51, frictionally engaged by means
of a bracket 52, on the lever 49, and a sprisg
member 53. A tank 54 is adapted to con-
tain the supply of liquid hydrocarbon
adapted to be vaporized through a suitable
carbureter and controlled through the
medium of suitable valves 55 and 56, a sup-
ply pipe 57, communicating with a branch
pipe 58, leading to the top of the compres-
sion cylinders 26, through charge inlet ports
59, (see Tig. 5) said inlet porls being con-
trolled by valves 60, adapted to cobperate
with the piston trunks 27, in the compres-
sion cylinders, said valves being adapted to
be regulated by means of adjusting nuts 61,
mounted upon the stem portions of the valve
60, and abutting against springs 62, said
springs being mounted in housings 63, pro-
vided with caps 64. The slide valves 37,
are adapted to have a limited reciprocatory
movement in the combustion cylinders 33,
by being provided with stop pins or mem-
bers 65 (see Fig. 11,) operafing in guide
slots 66, in the guide portions of the com-
bustion cylinders 33,
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- From the foregoing description, taken in
connection with the accompanying dfaw-
ings, the operation and advantages of my
invention will be readily understood.

Having thus described an embodiment of
my invention, what I claim and desire to
secure by Letter Patent is—

1. A turbine engine, comprising a frame,
a rotor .casing mounied thereon and pro-
vided with oppositely arranged expansion
and eshaust ports, a rotor mounted in said
casing and provided with blades diagonally
disposed between said ports, a rotor shaft,
crank shafts geared to said rotor shaft so as
to revolve in opposite directions, combustion
chambers communicating with said expan-
sion ports, compression cylinders provided
with pistons connected to said crank shafts,
valved conduit pipes leading from said coin-

Eression cylinders to said combustion cham- .

ers, plunger valves in said combustion
chambers, means for operating said valves

‘in cobperative relation to said pistbns, igni-

tion mechanism communicating with said
combustion chambers, and timer mechanism
operatively connected with said ‘crank
shafts. , _

2. A turbine engine, comprising a rotor
casing provided with oppositely arranged
expansion and exhaust ports at its fromnt
and rear, respectively, a rotor mounted
therein 4nd having blades extending between
said ports, a rotor shaft provided with a
pinion gear, crank shafts provided with
bevel gears meshing with said pinion gear,

oppositely arranged combustion chambers
communicating with said expansion ports,
compression cylinders provided with pis-
tons connected to said crank shafts, valved
coriduit pipes leading from said com-
pression eylinders to said combustion cham-
bers, plunger valves in said combustion
chambers adapted to open and close said ex-
pansion ports, and means for operating said
valves from said crank shafts in codperative
rélation to said pistons.

"8. A turbine engine, comprising a rotor
casing including front and rear disk plates
provided with oppositely arranged expan-
sion and exhaust ports, respectively, a rotor
mounted therein and having blades extend-
ing at an angle between said ports, a pair
of crank shafts geared to said rotor, com-
bustion chambers communicating with said
expansion ports, a pair of compression cyl-
inders provided with pistons connected to
gaid crank shafts and communicating with
said . compression chambers by means of
valved conduit pipes, and plunger valves in
said combustion chambers operatively con-
nected to said crank shafts and adapted to
open and close said expansion ports in co-
operative relation to said pistons,

In testimony whereof I have affixed my
signature in presence of two witnesses.

WILLI_AM' CARL COQOPER.
Witnesses:

SapE BArRETT,
JurLta BoARDMAN.
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Oopies of this pailent méy be obtained for five cents each, by addressing the ‘‘ Commissioner of Patents,
Washingten, D. C.”




