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To all awhom it may concern: :
Be it known that we, Fraxnx A. Voiss
and Oscar M. Voires, both citizens of the
United States, residing at Chicago, in the
county of Cook and State of Illinois, have
invented certain new and useful Improve-
wments in Gas-Turbines, of which the follow-
ing is a specification. o

This invention relates to a new form of
gas turbine in which the power is derived
from a series of explosion impulses which
take place in one or mere pockets or notches
in the periphery of one member to cause a
relative rotation as between such member
and another member. For convenience, the
members are preferably mounted concentric
with one anether, so that a relative rotation
may occur as between the two members. For
purposes of convenience, we will hereafter
term the rotating member the rotor and the
statlonary member the stator.

In practising our invention, we provide
oné or more peckets or notches in the periph-
ery of one member, prefeyably the rotor, the
same co-acting with the ether member, so
that each time an explesion takes place in.
one of these pockets a relative force will be
exerted between the members, tending to
cause a relative rvotation. Means are pro-
vided for periodically delivering charges of
explosive “ gas under compression to the
poeket or pockets and for firing the charges
at the proper intervals,

The main objects of the invention are: to
provide a prime-mover, the principle of op- |
eration and the comstruction of which are
such that its parts may be compactly assem-
bled so as to reduce its size and weight as
much as possible; to previde a machine of
the class described, in which the gases may
expand to a considerable degree after each
explosion. thus giving a greater efficiency of
operation; to provide a construction in
which a pesitive reaction of one element
with respect to the other will oceur each time
a charge of explosive is fired; to provide
means for initially compressing the gas a
sufficient amount to insure complete and in-
stantaneous ignitien of the charge when
fired; to locate and arvange such compress-
ihg means with respect to the explosion

packets, so that the gas can be directly deliv-

ered to each pocket; thereby securing quicker

operation and reducing the loss of compres-
sion; to provide positively actuated valve
mechanisms for delivering the charges of
gas to the pockets at the proper times; to
provide means for starting the prime mover
with compressed air or other compressed
fluid; to provide a construction such that a
number of impulses may be obtained during

and manners to provide an economical and
satisfactory machine of this class.

Other objects and uses will appear from a
detailed description of the invention, which
eonsists in the features of construction and
combination of parts hereinafter described
and claimed.

Referring to the drawings, Figure 1 shows
a cross section taken through a machine em-
bodying the features of our invention, in
which the rotor is provided with a plurality

ders for delivering the charges of explosive
gas to the pockets; and Fig. 2 shows a verti-
cal cross section taken on line 2—2 of Fig. 1,
looking in the direction of the arrows, the
periphery of the rotor being shown partly
1n elevation. :

In the drawings the stator is designated
by the numeral 61. Tt is provided with a
single dog 62, a single spark plug 63, and a
single exhaust port 64. The rotor cemprises
an outer rim 635 carried by a number-of cyl-
inders 66 which serve as spokes in addition
to performing their compressing function.
In Fig. 2, practically the entire machine is
shown in cross section with the exception of
a portion of the periphery of the rotor. The
cylinders have their inner ends mounted on
a hub 67 which in turn is secured to a shaft
68. At their otheér sides they are secured to
a sleeve 69 as by means of bolts 70, which
sleeve in turn retates on a fixed shaft 71
through the medium of ball-beavings 72. At
tliis side of the machine, the stator carries a
bearing 73 through the medium of a side
wall 74 which may be perforated for pur-
poses of ventilation should that be desived.
At the other side of the machine, the stator
eavries a bearing 73 through the medium of
a side wall 76 which may likewise be per-
| forated. A Dball-bearing journal 7 is pro-
_vided between the bearing 75 and the hub
. 67 of the rotor. From the above it is gp-

of pockets, and carries compressing cylin--

60

each rotation of the rotor; and in other ways -

65

70

75

80

85

90

95

100

108



o

10

15

Ly

g
the oppe

rotor may mf ite with re-
to the staior, the smit turning with

parent that the
spect
i, but the shaft 71 remaining stationary.

The shaft 71 is xeyml to the bearing 73 of

the stator by having ifs end portlon 78
squared. Rﬂiemmw o Fig. 1, this non-
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is provided for admitting compressed air
into the notches in order to start the ma-
chine. '

The above described embodiment of our |
mnvention is such that any number of im-
pulses may be secured during each rotation |

of the retor. In the particular construction
illustrated, only four pockets are provided,
but evidently their number can be increased
indefinitely depending upon the size of the
machine and the requmrements. In this way,
a very smooth operation is secured and one
in which a practically uniform - torque is
exerted. Furthermore, the amount of ex-
pansion of the burnt gases may be as large
as desired, depending upon the relative vol-
ume of the pocket at the instant of explo-
sion as compared to the total volume of the
pocket.  Furthermore, in this present con-
struction, the combustible gas is transferred
directly with the shortest possible path
from the cylinder to the pocket. In this
way, the gas will be delivered to the pocket,
at practically an undiminished compression,
any less by leakage will be minimized, and
in general the operation of the machine will
he improved. ’

It was previously stated that a remeovable

 head 83 is provided for each cylinder. This

permits the cyvlinders to be easily bored, thus
making it possible to cast them all as one
piece, reducing the cost of construction, and
providing -a more rigid .and durablé ma-
chinz. Although we have shewn this con-
struction as having a stator frame which
completely encircles the rotor, still it is evi-
dent that only a comparatively small por-
tion of it is active, being the portion imme-
diately to the right of the dog and spark
plug in Fig. 1. Durihg practically three-
fourths of a revolution the pockets are not
being used so that the remaining portion of
the stator might be cut away should that be
desired in order to reduce the weight and

. cost f the machine. In any case, however,

it would probably be desirable to provide a
light framing around the éntire machine in

‘order to keep out dust and protect the rotat-

ing member. It will be understood, how-
ever, that this machine is one having cer-

“tain inherent characteristics which permit

it to be lightly and cheaply built and per-

mit a practically uniform torque to be se-

¢ured.  Furthermore, the nunber of strokes

" per revolution can be increased almost in-

definitely, and fhus the strokes per minute
alsc increased. For example, in the con-
struction just described, four strokes per
revolution are secured. If the machine were
vanning a thousand revelutions per minute
this would give four thousand strokes per
minute while an ordinary four cylinder
four ¢ :le engine running at a thousand
revolutibns a minute would give only two

2

thousand strokes during the same time. In
other words, the effectiveness per cylinder
- is practically doubled.

In the construction shown, a water jacket
106 is provided around practically the entirve
stator, although such jacket might perhaps
be eliminate frown a portion of the same.

We claim:

1. In a machine of the class described, the

combination of a stator, a rotor adapted to
co-act therewith and provided with a plu-
rality of explosion pockets, a, member on
the stator adapted to successively seat within
the pockets to cut off portions of them, a
stationary crank, a cylinder mounted within
the rotor corresponding to each' pocket of
the same, and having its piston connected
to the stationary crank, a valve in each pis-
ton to permit a transfer of gas through the
same, a valve for controlling the transfer of
gas from each cylinder to its pocket, means
“for actusting such valves to effect the trans-
fer of gas under compression to each pocket
after the dog has seated therein, and means
for firing such charges of gas in the pockets.

2. In a machine of the class described, the
combination of a stator, a rotor adapted to
co-act therewith and provided in its periph-
ery with an explosion pocket, a member on
the stator adapted to seat within the pocket
to cut off a portion of the same, a cylinder for
introducing charges of gas under compres-
sion into the pocket, a valve in the piston
of the same, a spring for closing such valve,
a finger on the connecting rod of the piston
for actnating the valve, a valve for control-
ling the transfer of gas from the cylinder to
the pocket, and means for firing the charges
of gas within the pockets.

3. In a device of the class described, the
combination of a stator, a rotor, provided
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with a plurality of explosion pockets, 2 mem-

~ber on the stator adapted to successively seat

within the pockets, a cylinder carried by the
rotor corresponding to each pocket thereof,
a piston within each cylinder, a stationary
erank, a connecting rod from each piston
to the stationary crank, a valved connection
from each cylinder to its pocket, and means
for firing the combustible gas in each pocket,
substantially as described.

4. In a device of the class described, the
combination of a stator, a rotor adapted to
coact therewith, and provided with a plu-
rality of explosion pockets, a cylinder on
the rotor to correspond with each pocket
thereof, a member on the stator adapted to
successively seat within the pockets, a sta-

- tlonary crank, a piston within each cylinder,
. a connecting rod from each piston to the

crapk, a valved connection from each cyl-
inder to its pocket, and means. for succes-
sively actuating the valves of such connec-
tions to permit a flow of gas from each cyl-
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pocket after
mthm such pocket, and means for
firing the explosive gas within the pocket,
:,uf.wuhmlw 15 described.

inder to its
seabec

5 5. .Insa nmchlvle of the class described, the
combination of a stator, a rotor rm‘ahbly
mounted adjacent the same, and provided
with 2 1)1u1*‘mhty of explosion pociwt), com-
pren;szo;; cylinders ca rr;\Jd by the rotor cor-

10 responding to each pocket thereof, there be-
ing a valved connection from each cylinder
to the corresponding pocket, & stationary
crank, a piston within each cylinder, a con-
necting rod from the stationary crank to

15 each piston, whereby as the rotor rotates the
pistons are successively qctuaced, a Tnember
on the siator qdu‘med tor successively seat
within the poek et to cut off portions of
them, and means for successively actuating

20 the valves of the valved connections to suc-
cessively place the cylinders in communica-
tion with their respective pockets after the
member 15 seated within them, glﬂ)\,.ﬂﬂ‘dfihV
as described.

8. Tn a maching of the class descril mu. th
combination of a stator, a rotor vota blv
motunte ad; weent the same, there homw a
pha“faiw of explosion pockets in the periph-
ery of the votor, compression cylinders car-
30 rmi Ly the 'ratm cnrrupomdnw to each

pocket thereof, a stationary crank, a piston

within f'arh J”mfier“ a connecting rod from
each piston to the stationary crank whereby
a8 mo rotor roiates the pistons are succes-

; xc’avmieth a member on the stator sub-

tantially 1n line with the center of rotation
the stationary crank, and adapted to
cessively kedf within the pockets to cut
nm‘hmu of them, there being a valved

46 connertion “ﬂ'mn each cylinder to its corre-
sponding pocket, and means for successively
actuating the valves 2 connec-

a3
o

of the valve

fions fo su ,eeosively establish communica-

tion between the cylinders and the cut off

45 pm‘*i*'}' 7t their respective pockets, sub-
ammih as deseribed.

. In a machine of the class described, the
¢ nnbimtioz1 of a stator, a rotor rvetatably
mounted adjacent the same, thsre being an

50 explesion pocket in the rotor, a wmpre%inﬂ
eylinder carried by the rotor, there oemw a
ﬁ?w@ connection i*rom said oyl m(}nr te th
pockel, & member on the stator ads ntem to
seat within the pocket and oub of 'pmc’imnf«
55 of the same, a memnaw vmm*, 2 p’A ton
within the cy}mder 3 conn%unw rod i
the daﬂomwy crank to ‘the pisml 3, 81 out-
ardly opening valve in the piston for es-
tishing mmmumcmmm from the crank

ton, means tending to
wardly to close the saime
rod ac Mpwd ¢

aive to force

{f’\w

the same outwardly
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o t’m interior of the ovlinder above the'
ree said valve in-:
s member on the,
engage o portion
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and open the same on the down stroke of the g5
piston, and means for ,/ctuatmg the valve of
the valved connection from the cylinder to
the pocket to establish communication from
the cylinder te the pocket after the member
on the stator is seated within. the pocket, 70
substantially as described. o

S. In a machine of the class described, the-
combination of a stator, and a rotor co- “act-
ing therewith to provide a plurality of
;»ocl&t between the stator and rotor, a de- 75
vice on the stator adapted to uccebsively
seat in the pockets thus formed. to cut off
pnrhm of them, a plur'thv of compression

hndu's earned by the rotor correspond-
mﬂ' to the number of pockets thus formed, a 80
valved passageway between each cylmdez*
and ifs corresponding pocket, a valve in each
of said passageways, means for retaining
said valves in closed position, and a cam
track-way on the stator, the cam whereof 85
Serves to throw the valves in succession, to
place the compressmn cylinders successively
in  communication Wl“) their respective
pockets, substantially as deseribed.

9. Tn a m: mhme of the class described, the 96
combination of a stator, a rotor mounted for
votation within the same ; there being a plu-
rality of explosion pocket» in the periphery
of the rotor, a devi ice on the stator adapted -
to seat succoqsx"d*y n the pock*tq of the 95 -
rotor, a plurality of compression cylinders
carvied by the rotor cm-respondmw to the
several pockets thereof, the inner ends of all
of said cv}mdm'q commummhnw with a com-
mon scurce of gas supplv. a valved piston
mounted for rompromuon in each compres-
ston eylinder, the valve whereof is adapted
to control the flow of gas from the afore-
mentioned comimon source of gas supply to
the space in said cylinder abo-  the piston
thereof, means for actuating the several pis-
h ns to throw them into proximity with their

everal peckets when the aforementioned
momber on the stator has seated in such
peckets, a valved passageway between each
cv]vnder and ifs pocket, and means for suc-
cessively actuating the valves of such pas-
sageways to place the cylinders in communi-
cation with their respective pockets immedi-
ately after the aforementioned member of 115
the “stator has seated in such pockets, sub-
stantially as described.

10. Tn a machine of the class described,
thc, combination of a siator, a rotor mounted
for rotation with respect-to the stator there
being a phamh'uz of explosion pockets in

the periphery ol the rotor, and there being o
plurality of drainage notches in the pu‘lph-
ery of thﬂ rotor behind each explosion
pocket, a member. on, the stator ad &pted. to 125
snecessively seat in the explosion pockets, to
thereby cut oft partions of them, means for
firing gases in the cut-off por tion of each
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pocket, and means for introducing a charge left after the passage of the éoi‘fespon_ding
of gas under compression to the cut-off por- | explosion pocket, substantially as;described.

tion of each pocket preparatory to firing FRANK A, VOILES.

such gas, whereby the exploded charge in _ OSCAR M. VOILES.
5 each explosion pocket drives the rotor for- Witnesses: .

ward, and -whereby the aforementioned | - Toomas A. BanNing, Jr.,

drainage notches remove the burnt gases ‘Erarain Bakning,



