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- Rotary Explosive-Engines, of which the fol-
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- tion. © Fig. 2 is a longitudinal sectional view
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A further object is.to provide an engin¢
-which will have great power in proportion

~carburefer (not shown), and at the opposite
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To all whom, it may concern: o
Be it known that we, Ora W. Wrriams

and Wintzam H. GaroNer, of Minneapolis.

Hennepin county, Minnesota, have -invented

certain new and useful. Improvements .in-

¥ .

lowing is a specification. R

The object of our invention is to provi”
a very compact, durable engine and one that
is capable of operating at a high speed.

to the space it occupies and the diameter oi
its eylinders, and be comparatively econom-
ical In its consumption-of oil. .~ " -

The invention consists generally in vari-
ous constructions and combinations, all as
hereinafter described and particularly point-
ed out in the claims. ' o ‘

In the accompanying drawings, forming
part of this specification, Figure 1is a trou.
elevation of an engine embodying our inven-

of an engine embodying our invention. Fig.
3 is a longitudinal sectional view on the line
o of Iig. 2. I'ig. 4 is-an'end view par-
tially broken away.” Fig. 5 is a trangverse
sectional view on the line y—y of Fig. 2.
Tig. 6 is a transverse sectional view on the
line w—w of Fig. 2.. Fig. T is a transverse
sectional view on the line z—2 of Fig. 2.

In the drawing. 2 represents a cylindrical
shell or casing within which the operating
parts of the engine are inclosed. 'The mids
dle portion of the casing has an opening 3
covered by plates 4. These plates are sep-
arable as indicated in Fig. 2, to perniit ac-
cess to the interior of the casing and the
working parts of the engine. , ,

5 is a shaft rigidly mounted in bearings 6
on standards 7. This shaft is ‘stationary,
the engine and casing revolving around it.,
A hub 8 is loosely mounted on one end of
sald shaft and carriés a driving pulley. A
hub 10 is loosely mounted on the opposite
end of the shaft and both of these hubs re-
volve with the casing 2. The shaft 5 has a
passage 11 extending therethrough from
end to end and communicating at one end
with a gas intake pipe 12 leading from a

end with a discharge pipe 13. The hub 8 is
provided with interiorly arranged annular
grooves 15 and -16- extending ‘around :the
shaft and communicating _wit% the. passage

11 through & series of ports 17 and 7%, one |

{ series communicating with the passage 11

n one side of a plug-18 and the other series
f ports communicating with said passage
on the other side of the plug.

Ports 19 and 19’ lead from the annular

yroove 16 to a hollow ring 20 inclosing the
1ub 8, and- passages 21 lead from thé groove

15 to a series of pump cylinders which we

22,

will designate by numerals 222, 290 and
22°, there being preferably foar of these cyl-

.inders within the casing. Each pump cyl-
inder has a recess 28 in one end with which

the passages.19 and 21 communicate and the
pistons 24 of the cylinders have projections
25 to enter said recesses and thoroughly ex-
pel all the gas in the cylinders. Valves 26
are provided in the passages 21 and nor-

-mally close the same but are arranged to

open during the suction stroke of the pump
pistons to-draw the gas in through the pas-
sage 21. In the passages 19 valves 28 are
provided working oppositely from the valves
26, the recess 23 in the pump cylinders be-
ing located between these valves. The suc-
tion stroke of the pump pistons will there-
fore open the valves 26.to draw the charge
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in through the passages 21, and on the com- -

pression “stroke of the pump pistons the
charge will be forced past the valves 28 and
through the passages 19, grooves 16 and
ports 17 into the passage 11 in the shaft 5.
A portion of the charge wili be delivered to
the passages 19’ and from thence to the
hollow ring 20 and through passages 29
into compression cylinders wherein the gas
is stored for the purpose hereinafter ex-
plained. There are-a series of these com-
pression. cylinders which we will designate

- by numerals 80, 30%, 80" and 80°. The pump

pistons are provided with vods 31 arranged

‘to slide in guides 32, on the interior of the

casing, and at the opposite end of said rods
from the pump pistons we provide explo-
sion cylinder pistons 33 operating within
cylinders 34, 34% 34® and 34°, niranged within
the head 35 of the casing. These explosion

“cylinders hdve the usual igniters 86 and in-

take - ports 37.communicating with the shaft
passage 11. 'The passage i’ﬁ)rmxgh the shaft
1s closed by a valve 38 which prevents the
escape of gas to the atmosphere but will
open and relieve the pressure in ease there
is any accidental ignition of the gas while
passing through the shaft to the explosion
cylinders. - The ends of the explosion cylin-
ders are connected by pipes 39 with the com-
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. rods 31.

2

pressed gas-cylinders 30, 30" , 30° and 30°,and
each cyllnder has a valve 40 operated by
means of a lever 41 and a rod 42 to open the
valve
and allow the compressed gas to flow from
a cylinder into 1its L\plosmn cylinder, when
for instance, it is desired to start the engine
without drawing in the gas from the car-
bureter. The valves 40 are operable by the
attendant whenever it is desired to intro-
duce gas to the explosion cylinders. Upon
the rods 31 biackets 44 ave secured and con-
nected to pistons 45 through rods 46, said
pistons operating in exhaust chambers 47,
4747 and 47°. These chambers are connect-
ed by passages 48 with the explosion cylin-
ders and the pistons operate simultaneously
with the pistons in the explosion chambers.
The passages 48 will be closed at the time. of
the explosion but will be uncovered at a pre-
determined point in the stroke of the pistons
to allow the burped gases to be drawn-into
the exhaust chambels through the, vacuum
created by the movement of “the pistons 45.
On the return stroke of these pistons the
burned gases will be forced out through the
passages 49 through the valves 50 and pas-
sages 51 into the Thollow shaft 5 and from
thence into the discharge pipe 13.

The reciprocating movement of the pis-
tons is converted 1nto a rotary motion in
the cylinder by the following mechanism :—
52 represents cross heads secured on the
53 Ieplesents rings mounted. with-
in recesses 54 i said cross heads inclosing
the shaft 5. The cross heads have openinus
through which the shaft 5 extends and said

heads are free to move back and forth on

said shaft. The rings 53 have ribs 55 adapt-

ed to enter spiral grooves 56 on the periph--
A series of ratchet teeth

ery of said shaft.
57 are provided on the cross heads 52 and
the rings 53, said teeth being arr ranged to
allow the fr ee ‘revolution of szud rmg when

‘the cross head is moved in one direction but

to lock said ring against revolution when
the cross head is moved in the other direc-
tion. The result of locking the ring against
revolution will be thlouOh its engawement
with the spiral groove in the shaft to cause
the revolution of the cylindrical casmg and
its driving pulley.

Tor the purpose of returning the explo-
sfon and exhaust pistons or performnm the
compression part of the stroke I provide a
series of beveled gears 58 pivoted on a sleeve
60 that is loosely mounted on the shaft 5 and
free to turn thereon. A gear 59 is secured
on the shaft 5 at right qnfrles to the gears 58
and meshes with each of them.

As indicated in Fig. 6 the gears oS all
mesh with the gear 59 “but do not mesh with
one another: and are provided with wrist
pins 61 having pitman rods 62. connecting
them with the cross heads 52. The outer

40 against the tension of the spring 43 -

tion stroke the burned

947,008

ends of the wrist pins 61 are mounted in
cranks 63 journaled in the guides 32 upon
the cylinder casing. It will be seen that the
stroke of the cross heads is governed by the
distance of the wrist pins from the centers
of the gears 58 and the movement of the
gears will be utilized to force the pistons
into their cylinders and compless the charges
of gas therein.-

In the operation of the engine the gas will
be drawn into the passage in ' the hollow shaft
and forced by the action of-the pump plun-
gers into the compressed gas eylinders and
thr ough the hollow shaft toward the explo-
sion cylinders. The withdrawal of the pis-
tons in the explosion chambers will expose
the ports leading thereinto and permit the
gas to enter the cylinders in front of the
pistons. On the return stroke the gas will
be compressed and ignited. During The suc-
gases will be drawn
into the exhanst cylinders-and discharged
from the engine.

The rec1procat1no motlon will be con-
verted into a rotary motion by means of the
ratchet mechanism and spiral groove in the
shaft and the cylinder casing will be re-
volved at a high speed with but little vibra-
tion and with the elimination of many of the
undesirable features of an ordinary recipro-

cating engine. The parts are all accessible
for Cleanmw and repairs and the engine will
be cconomical to operate and will develop
great power in proportion to the size of its
cylinders. ,

e claim as our invention:

1. The ‘combination, with a stationary

_shaft having a spiral formed thereon, of a

cylinder havm(r a Teciprocating piston and
means connectmo said piston with said spiral
whereby the leciprocation of the piston will
impart a revolving movement to said eyl-
inder.

2. The combination, with a shhomn
xhqﬂ having a spiral formed thereon. of :
series of cyhndels arranged at mtol\ah
around said shaft and having reciprocating
pistons, means connecting said pistons with
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said spiral whereby the reciprocation of said .

pistons will impart a revolving movement to
said cylinders.

3. The combination, with a stationary
shaft having a spiral formed thereon, of an
explosion cvhndox having a reciprocating
plston, an exhaust c\hndel also having a
piston and a port commnmcahlw with said

e\plnsmn eylinder and into which o\hm\rij

evlinder the burned gases-are drawn by the
movement of its piston, said O\ploqmn evhin-
der having a gas intale and mechanism con-
necting said pistons with said spiral, where-
by the reciprocation of said pistons will tm-
part a revolving movement to said eylinder,

4. The combination, with a stationary
shaft having a spiral formed thefeon, of an
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- explosion cylinder having a reciprocating
_ piston, a pump cylinder connected with a
source of gas supply and with said explosion
cylinder and having a piston operating si-
multaneously with said explosion cylinder
piston, and mechanism connecting said pis-
tons with said spiral whiereby the reciproca-
tion of the pistons will revolve said cylinder.
5. The combination, with a stationary

10- shaft having a spiral formed. thereon, of a
series of explosion.cylinders arranged at in-
tervals around said shaft and having recip-
rocating pistons, a series of pump cylinders
also arranged at intervals around said shaft

15 and having plungers and connected with #
source of gas supply and with said explosion
cylinders, said explosion cylinder pistons
and said plungers being arranged to operate

~ simultaneously, and mechanism connecting
0 said pistons with said spiral, whereby the re-

5

“eiprocation - of said pistons will impart a re- |

volving movement.to said cylinders: ;
- 6. The combination, with 2 stationary
shaft having a spiral formed thereon, of an
25 explosion cylinder having a piston, a’ pump
- ¢ylinder also having a piston and connected
with a ‘souirce of gas supply and with said.
explosion cylinder, a compressed gas cylin-
der connected with said pump cylinders and
30 also. having a pipe connection leading to
said ‘explosion cylinders, and a regulating
valve therefor normally closed, and mechan-
ism connecting said pistons with said spiral
whereby the reciprocation of said pistons
35 ‘will impart a revolving movement to said
eylinder, . —.-="7 """
"7, The - combination, with a stationary
shaft having a ‘spiral formed thereon, of a
cylinder having a reciprocating piston and &

__40-vatchet “mechanism connecting: said . piston

with said spiral whereby during the trave] of
spid piston in ‘one direction a revolving
inovement will be imparted to said cylinder.
_ "8: The combination, -with - a stationary
45 shaft having a spiral groove formed therein,

" of an explosion cylinder having a reciprocat-
ing piston, a ring-inclosing said shaft and
having a rib to enter gaid groove, means con-
: necting said ring -with said piston, means
/50 whereby said ring is allowed to revolve on
~ said shaft when said piston.is moved in one
direction and locking said ‘ring when said
piston is moved in the opposite direction,
whereby a revolving movement will be im-

55 parted to said cylinder. .- . . = .
9. The combination, with a - stationary
-shaft having a spiral groove formed therein,
of an explosion cylinder having a reciprocat-
ing piston operating in a direction parallel
substantially.
connecting sal

60
: d piston with said - shaft, a.

: operative con:

revoluble casing inclosing said shaft and a
driving pulley secured to said casing. _
" 10. The combination, with a stationary
shaft having a spiral, of an explosion cylin-
der having a piston operatively: connected
with said spiral, a gear secured on said shaft,
a sleeve on said shaft, a gear mounted on said
sleeve and adapted to revolve therewith and
meshing with the -gear on said shaft, and
means connecting said sleeve gear with said
nections, for the purpose speci-

fied. :

11. The combination, ‘with a stationary.
shaft having a spiral, of a series of explosion
cylinders arranged at intervals around said
shaft and havine a series of pistohs, mechan-
ism connecting said pistons with said. spi-
rals, a gear secured on said shaft at right
angles substantially thereto, a sleeve loosely-
mounted -on said shaft, a series of gears
mounted on. said-sleeve -and meshing with

~Gaid first named gear, mechanism connecting.

said sleeve gears with said pistons and spiral- -
connecting mechanism, for the purpose
specified. ’

192. The combination, in a rotary explosive

-engine, with a stationary shaft, a casing in- -

-explosion- cylinders

. cation of the piston will impart a rev

closing said shaft, a pulley secured to said
casing a series of explosion cylinders ar-
ranged within said casing at intervals
around said shaft, pistons for said cylinders
operating in a* direction parallel with said
shaft, a.series of pump cylinders connected
with the source of gas supply and with said
explosion cylinders, plungers in said pump
cylinders connected with the pistons of said
and also operating in-a
direction parallel.with said sh
taneously with said pistons, and mechanism’
connecting said: pistons -with said shaft,
whereby the reciprocation of said pistons
and plungers will impart a revelving move-
ment to said casing. IR
'13. The combination, with a stationary
shaft having a spiral formed thereon, of a
cylinder having a reciprocating piston, a cas-
ing inclosing said shaft and wherein said’
cylinder is mounted, means connecting said
piston with said spiral whereby the reeipro-;
olving

“movement to said easing, and a driving pul-

i
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“with. said- shaft, mechanisn |

o

ley connected to suiq ¢asing

‘described.
~In witness
our hands this 11th day of Novem'ber, 1907.
' ORA W. WILLIAMS.

WILLTAM H: GARDNER.

, substantially as

‘Witnesses: -
J. H. Barpwix,
- J. B. Byixcrox.
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