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No. 781,607.

Patented January 31, 1905.

UNITED STATES PATENT OFFICE.

JOHN W. KALES, OF FRANKLINVILLE, NEW YORK.

ROTARY EXPLOSIVE-ENGINE.

STECIFICATION forming part of Letters Patent No. 781,607, dated J anuary 31, 1905,
Application filed September 30, 1902, Serial No, 125,424,

Lo all whom it may concern:

Be 1t known that I, Joux W. KawLEgs, a citi-
zen of the United States, residing at Franklin-
ville, in the county of Cattaraungus and State
of New York, have invented certain new and
useful Improvements in Rotary Explosive-
Kngines, ot which the following is aspecifica-
tion.

This invention relates to an improved ex-
plosive-engine of the rotary type and embody-
Ing a rotary element or piston which receives
the direct impact and expansive force of the
motive agent, and hence provides for directly
imparting motion to the drive-shaft, thus in-
suring a steady, speedy, and powerful motion
with a minimum amount of friction and with
egreater economy of fuel than is possible with
the ordinary types of reciprocating engines.

Lo this end the invention primarily conteni-
plates the utilization of the turbine prineiple
1n an explosive or gas engine to derive a maxi-
mum amount of speed and power with a mini-
mum expenditure of fuel, preferably of the
hydrocarbon form. In carrying out this es-
sential object the Invention has in view the
provision of stmple and practical meansfor de-
livering the exploded products of combustion

to utilize the full expansive force of such prod-
ucts, and thus secure a maximum effect from

the compressionand expansion thereof, result-

ing in the greatly inereased speed and power
from the piston or piston-wheel.

A further object in this connection is to pro-
vide novel means for automatically dischareo-
ing the exploded products of combustion from
a combustion-chamber into a chamber or space
permitting of the expansive action of the gases
In passing to the impact pocketsor cups of the
wheel. |

Another object of the invention is to pro-
vide simple and effective means whereby an
immediate reversal of the engine may be ef-
fected without injury to any part of the mech-
anisn thereof.

With these and many other objects in view,-

wilch will more readily appear as the nature
ot the mmvention is betterunderstood, the same
consists m the novel construction, combina-

tion, and arrangement of parts, which will be |

o the turbine piston-wheel insuchamanner as -

~herematter more tully deseribed, illustrated,

and claimed.

The essential features of the invention in-
volved 1n the novel means provided for utiliz-
ing the pressure and expansive torce of ex-
ploded products for imparting motion to a
turbine piston-wheel are necessarily suscepti-
ble. to a wide range of modification without
departing from the spirit of the invention.
but forillustrative purposes there are shown
in the drawings a few of the preferred em-
bodiments of the invention.

In the drawings, Figure 1 is a general ele-
vation of an explosive, rotary, or turbine en-
omne embodying the present invention and
lustrating a form in which the compression-
chambers are compounded and arranged, re-
spectively, upon opposite sides of the wheel
or turbine casing. Fig. 2 is a vertical sec-
tional view including a section of the engine
and 1llustrating more plainly the operative
relation ot the wheel-casing, the compression-
chamber, and the combustion-chamber in that
form of engine wherein a well-defined com-
pression-chamber 1s employed in addition to
the ports for directing the produects into the
impact-pocket of the wheel. TFie. 3 is a sce-
tional view on the line 3 3 of Fig. 1, showing
one form of reversing-valve that may be em-
ployed for reversing thp direction of rotation
of the engine. Fig. 4 1s a sectional view on
the line 4 4 of Fig. 2, showing a form of feed-
valve mechanism that may be employed in
controlling the passage of exploded products
from one chamber to the other. Fig. 5 is an
enlarged detail sectional view showing more

plainly the operative relation of the flared

feeding-ports to the impact-pockets of the
turbine - wheel, whereby the exploded prod-
ucts ot each charge are delivered ateach time
into a group of the pockets, which group of
pockets are subsequently emptied or relieved
through the exhaust port or ports. Fig. 6 is
a sectional view on the line 6 6 of Fig. 2. show-
Ing more plainly one of the provisions which
may be employed for exhausting the poclets
of the wheel.  Figs. 7 and 8 are fragmentary
views of a form of turbine piston-wheel that
may be employed. FKig. 9 1s a sectional - ele-
vation on the line 9 9 of Fig. 1. Fig. 10 is an
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elevation of the modification in which the
combustion -chamber and feeding - port are
combined in an expansion-nozzle in lateral
communication with the pocketed turbine.

Fig. 11 is an enlarged sectional view of the
flared expansive nozzle and the globular form

of combustion-chamber illustrated in Fig. 10.
Fig. 12 is a detail elevation showing the form
of construction that may be employed in op-
erating the compression-pump for the modi-
fied form of engine illustrated in Kig. 10.

Fig. 138 is an elevation of another modification

in which the expansive nozzles may be com-
pounded or duplicated upon opposite sides of
the casing. .

Like reference- numerals designate corre-
sponding parts throughout the several figures
of the drawings.

In carrying out the invention any approved
type of turbine-wheel may be employed as
the rotary piston element of the engine. It
is, however, preferable in order to secure a
maximum effect that the turbine piston-wheel
be of a c¢losed-periphery type and receive and
exhaust the motive agent laterally—that 1s,
at the sides thereof. A form of turbine pis-
ton-wheel embodying these characteristics 1s
shown in the drawings and designated in its
entirety by the numeral 1. This illustrative
form of turbine piston-wheel essentially con-
sists of a disk-like body provided at the pe-
riphery thereof with a continuous circular se-
ries of impact pockets or cups 2. These 1m-
pact pockets or cups 2 may be provided 1n
any suitable way upon the body of the wheel

~and may be either integrally formed or sep-
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arately fitted thereto and held in position by
an encircling retaining-band 3 or equivalent
fastening means. Irrespective of the man-
ner in which the wheel is provided with the
peripheral impact pockets or cups 2 the lat-
ter are provided with closed outer and 1nner
walls 4 and 5., respectively, and are further
provided with openends 6, whose oritices are
preferably disposed in the plane of the sides
of the wheel-body. Also in orcler to secure
a maximum motive effect the impact pockets
or cups 2 are of a segmental or curved form

and extend transversely across the periphery.

on a curved line, so that the motive agent
under pressure and under expanding force
enters either open end 6 of the individual
pockets and impacts against the closed. outer
sides 4 thereof, thus exerting a propulsive n-
fluence upon .the wheel. Various ways of
mounting the wheel in feeding the 1mpact-
pockets thereof with the motive agent may
be resorted to; but in a preferred construc-
tion the said turbine piston - wheel 1s 1ilus-
trated as being mounted on a main drive-
shaft 7, journaled in suitably-arranged bear-
ings 8,-and is also incased within a wheel-cas-
ing 9 of circular form and mounted upon a
suitable base 10. The wheel-casing 9 1s con-

781,6 07

for properly housing the turbine piston-wheel,
and assuming the latter to be supplied with
motive agent from one sidé it is to be ob-
served that the side wall of the wheel-casing

is provided with the flared feeding-ports 11

and 12, arranged in diametrically opposite re-
lation and respectively disposed in different
directions with reference to the direction of
rotation of the piston-wheel, whereby simple
and practical provision may be made for re-
versing the engine, as will be presently ex-
plained. | |

The individual feeding-ports 11 and 12 are
lared toward the adjacent side of the turbine
piston-wheel and are located and arranged in
the same circular plane as the open ends 6 of
the impact-pockets 2.  Also the said feeding-
ports are disposed at an angle to the vertical
plane of the wheel in order to deliver the mo-
tive agent at an angle into the impact-pockets,
whereby the same will impact itself against
the outer closed sides 4 thereof. It is to be

further observed in this connection that the
inner portions of the flared feeding-ports 11

and 12 are sufficiently wide to embrace and
feed a group of impact-pockets at a time, thus
utilizing the expansive force of the agent to
the oreatest possible extent.

At a point in advance of the feeding-ports
11 and 12 the inner side wall of the wheel-
casing is formed with an exhaust-channel 13
in communication with a common exhaust-
port 14, opening into the outer air or exhaust-
pipe, as preferred. By reasonof this arrange-
ment of the exhaunst-channel 13 1t will be.ob-
served that with the motive agent passing

through either of the ports 11 and 12 the

same is delivered into a group of the impact-
pockets and that this group of impact-pockets
passes beyond the plane of the said feeding-
port betore coming into communication with
the exhaust-channel 13, so that the full efiect
of the impact may be secured before the ex-
hausting of the pockets takes place. Incon-
nection with the exhausting it is to be noted

through such open ends.

A simple expedient for reversing the engine

is shown in Figs. 2, 3, and 5 of the drawings
and may consist in the employment of an os-
cillatory circular valve-ring 14%, held to a
working position upon one side of the wall
having the ports 11 and 12 through the me-
dium of suitable keepers 15 or equivalent re-
taining devices. The said ring may be oper-
ated by an operating-pitman 16, extending
through a stuffing-box 17 and having 1ts outer

end suitably connected with a controlling-lever

18, mounted upon the exterior of the engine-
body. Other means could be resorted to for
adjusting the position of the valve-ring 14;
but irrespective of this the said ring is pro-
vided with oppositely-located cut-off ports 19
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and 20, which respective
separate feeding-ports 11 and 12. When the
valve-ring is adjusted to bring the port 19 in
register with the port 11, the turbine piston-
wheel will obviously be caused to rotate in
port 1s thrown
out of action the port 20 is brought into com-
munication with the port 12 and the direction
of rotation will necessarily be reversed.

In the form of engine just desecribed it is
preferable to feed the supplyv-port 11 or 12
from a compression-chamber 21 Suitablv Pro-
vided upon one side of the whe el-c casing 9 and
1n communication with a combustion- cha,.m ber

22 through the discharge-ports 23, formed in |

the intervening wall between the said two
chambers.
both the combustion and compression cham-
bers encircle the drive-shaft, and the combus-
tion-chamber 1s supplied with a continuous
sparker or sparking device 24 of any approved
construction. The explosive charge is sup-
plied to the combustion-chamber 22 from the
mixture-supply pipe 25, leading from a com-
pression-pump 26, w hose intake connects with
a maln supply-pipe 27, leading to a carbureter
or other source of supply for the explosive
mixture. "The pump may be operated in any
suitable manner, preferably through the me-
dium of operating connections 28 between the
piston- 106 29 thereof and the main drive-
shaft 7, upon which the turbine piston-wheel
1S mounted The explosive charge which is
exploded within the chamber 29 is autox..natm-
ally discharged through the ports 23 into the
compression-chamber 21, and this communi-
cation between the said two chambers is pref-
erably automatically controlled through the
medium of the automatic discharge-valves 30.
These automatic discharge-valves 30 are illus-
trated as being of a spring-retracted type,
pivotally mounted upon one wall of the com-
bustion-chamber and having the tappet-ar s
31, lying in the path of an actuating-cam 32,
carried by the shaft 7.
hold the valves closed over the ports 23, and
the cam 32 in its rotation successively opens
each of the valves, which are preferably ar-
ranged In opposite relation.

The description has referred particularly to |
at 1s, feed- |

the engine as of a single form-—tl
ng the turbine _wheel from one side: but the
sald feeding of the wheel may be etfected
Slmultdneoudv trom both sides by Lompound-
Ing the compression-chambers. As shown in
Flg. 1, this simply involves the addition of
an extra compression-chamber 21* upon the
sicle of the wheel-casing 9 opposite the chamber
21 and connecting the said two chambers with
a coupling-pipe 21°.

Another form of the invention is shown In
Kigs. 10 and 11 of the drawings, in which there

1s assoclated with the wheel-casing a globular
combustion-chamber 33, having a supply-pipe

ly cooperate with the |

~or other shaped combustion-ch

In the preferable construction

Patent,

The springs 1101111&113- _

connection 35 with the compression-pump for
the gaseous mixture and equipped with a suit-
able sparking device 36. The said globular

cdlischarg c-port 37 in communication with the
flared expansion-nozzle 38, whose small end is
in direct communication with
ing-port 39, which delivers into the main cas-
i'nu in the same way as the ports 11 and 12

pr m"mu%lv referred to in connection with the
other forms. The discharee-port 37 has fitted
therein an mteumtt-ent]y - operated ported

alve-plug 40, having an intermittent connec-
tion 41 with the main drive-shatt of the wheel-

piston, whereby the valve will be alternately
opened and closed by an intermittent motion.

Another modification embodyinﬂ the con-
struction Just described i1s shown in Fig. 13
of the drawings, in which a pair of the flared
expansion-nozzles 38 are employed, respec-
tively, upon opposite sides of the w heel -casing
and both of which are in communication with
a common combustion-chamber 34

In all forms of the invention as described
the same action takes place, and it will there-
fore be understood that various changes in the
tform, proportion, and minor dbtr.lllb of con-
struction may be resorted to without depart-
ing from the spirit ot the invention or sacri-
ficing any of the advantages thereof.

Having thusdescribe lthmm entlon whatis
claimed, and desived to be secured by Luttus
1§—

1. In an explosive-engine, a turbine-wheel
having open-ended and otherwise closed pock-
ots bowed transve awsely outward across the
wheel, and a casing inclosing the wheel and
closing the ends of the pockets, and also pro-
vided withafeeding-portdisposed to discharge
hmmtudmallv 1nto the pockets.

In an explosive-motor, the combination
with a shatt, of a rotary turbine secured
thereto and having transversely - disposed

- pockets, a chamber surrounding the shaft and
having an. end wall located n,dl..u,u]t to one

side of the turpine, said wall having ports
therethrough that coact with the [)(J(,lxeb, an
explosion- chamber surrounding the shaft in
rear of the first-mentioned chamber and hav-
ing communication therewith t1.11'01_1gh the ad-
jacent wall, valve mechanism tor controlling
sald conm‘mmmtltm located within one of the
chambers, and means carried by the shaft and
arranged in one ot thechambers for periodie-
ally operating said valve mechanism.

3. In an explosive-engine, a turbine-wheel
having open-ended transverse pockets, a cas-
ing inclosing the wheel and closing the ends
of the pockets, an annular expansion-cham-
ber provided with reversing feed-ports com-
municating with the interior of the casing in
the path of the open ends of the pockets, an
oscillatory valve-ring within the expansion-

- chamber working across the ports and pro-

S

amber 34 hasa

the main feed-
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vided with perforations for alternate aline-
ment with the ports, and means piercing the
expansion-chamber to oscillate the valve-ring.

4. In an explosive-engine, a turbine-wheel
having open - ended transversely - disposed
pockets, a casing embracing the wheel and
closing the open ends of the pockets, annular

‘expansion-chambers at opposite sides of the

casing, each being provided with reversing-
ports In communication with the casing in the
paths of the open ends of the pockets, oscil-

- lating valve-rings working past the ports in

the chambers and provided with perforations

[

781,807

for alternate alinement with the ports, links
pivotally connected to the rings and piercing
the peripheries of the chambers, a cross-bar
connecting the links externally of the cham-
bers, and means connected to the cross-bar
for oscillating the valve-rings.

In testimony whereof I afix my signaturein 2o

presence of two witnesses. |

JOHN W. KALES.

Witnesses:
Hexry E. CooPER,
D. P. WoOLHAUPTER.
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