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To all whom it may concern:

~‘Be it known that I, Jinwarp O. Horrr, o
citizen of the United States, and a resident
of the city of Chicago, in the county of Cook
and State of Tlhnois, have invented certain
new and useful Improvements in' Rotary
Ixplosive-Engines: and I do hereby declare
that the following is a full, clear, and exact
description of the saine, reference being had
to the accompanying drawings, and to the

letters of reference marked thereon, which

form a part of this specification,
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frequent repatrs.

This invention relates to improvements in
rotary explosive engines and more particu-
larlv to an explosive engine in which the
tendency to wear is reduced to a

Heretofore engines of this™ class have
usnally been provided witli " more or less
complicated valve mechanisms having many
nmovable parts, requiring constant care and
" Trurthermore in engines
in which a rotary piston or driving element
has been employed the explosion abutments

“have been earried on the walls of the cy]in-
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is reduced to aeaminimuin.

der or ¢psing and past which the-piston
hends imust pas=. This has necessitated mak-
ing one of t'}m parts movable in order that it
may be retracted while passing or being
passed by the other.  The apidily with
which such:parts must operite causes great

Cwenr and consequent loss of power.

The object of this invention 1s to provide
an engine in which all the valve mechanisms
as stch, both for the intake and exhaust T
dispensed with and in which the rotary ele-
ment acls to l'cglllsllv hoth the admission of
the explosive mixture and the exhaust of the
produets of combustion. - |

It is o further object of the invention to
provide an engine in which the rotary ele-
iment provides both the explosion-abutments

and the piston heads thereby greatly simpli-.
fying the construction, - "" f
1t 1= also an object ‘of the invention to pro-

vide an engine of such simple construction
(hat the wear and eonsequent loss of power

The invention consists in the matters here-

inafler deseribed and more fully pl_ﬁllt-("ll out.

60 dcfined in the appended. clnims:..
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- ¥n’ the deawings: Figuve 1 is.a stde eleva-
tion of a device embodying my mvention.

Fig. 2is aiside elevation of the opposite side:

of the engine with part-ef the casing re-
is a view partly-in plan and

g3

minimum.

|

| tion taken on .
a section taken on line h—>5 of I

tion' is embodied in a compound rotary

feather ¢ and

horizontal section. - Fig. 4 is a sec-
line 4—4 of Iig. 3. TIig. b 18
g. 1. Fig.
G is a perspective view of one of the piston
elements. Fig. 7 is a side elevation of the
«ame.  Fig.” 8 is a longitudindl section
thereof. | -

As shown in said drawings: the inven-
en-
sine though obviously it 1s equally adapt-
able for use in a single unit and as shown
comprises a casing or frame A of any pre-
ferred construction but which may conven-
iently he n casting, cored to - provide the
cylinders A’ and A? and a water jacket A®
which extends through said casing and about

partly in

60

65

70

and between the eylinders for the circulation

of the coohing flhud. o

Rigidly engaged on the ends of said cyl-
inders and ground to afford a frue joint
therewith are the cylinder heads A*—A®°
which are also cored as shown more clearly
in Migs. 3 and' 5, and conmmnicate with’and
form part of the water chamber or jacket A®
of the easing thereby atferding a coniplete
and free circulation of conlinf fluid to all

parts of the engine subject to heat., A in-
let. and an outlet pipe ¢ and «” for the cool-

ine fluid are connected in said jacket and

with- any suitable supply and discharge and
afford means for maintaining a circulation

“about the cylinders.

The cviinder head A* as shown covers
hoth of sadd eylinders and is provided with
an ontwardly direeted peripheral flange
on which is rigidly engaged by bolting or n
any preferred manner a head ¢ affording a
closed genr easing or chamber A% ©

sJonrnaled in suitable bearings b—27 in the
evlinder heads A and head @ respectively
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are (he shafis B- -1 which ‘extend axially of -
(he eylinders and {the ends of which hr-—b%

-

as shown are reduced in dinmeter to provide

shoulders to tnke thelateral thrust.
Carried on each of said shafts B and ro-
(ntive within its cyvlinder are the pistons €
and 7 of which the piston C is rigidly en-
gaged uphn the shaft by means of o spline or
the piston C’ is rotative on
snid shaft and is provided with a tubular
<haft or sleeve ¢’ in which said shaft B is

imlmaled- and whiéh oxtendsé’thrmlgh. the

| head AP, Said pistons C and C’, which are.
_duplicate in all respects with the é¢xception

that the piston C’ is provided with the tubu-
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each shaft B and on the. tubular shaft ¢’ -of

lar shaft ¢’ as before described, comprise as sh. : | L ¢’
the pistons respectively are the elliptical

shown more clearly in KFigs. 4, 5, and 6 .

a central hub ¢* of a width approximately gears (xr and G” which as shown more clearly
equal to one half of the width of t:he'hyfi m Figs. 2, 3 and 5 are so positioned rela-

5 1nder and fitting closely at one end against | tively to cach other that at the time of igni- 79
the cylinder head and “at the other against | tion of the charge their longer axes are at
the hub of the adjacent piston. Formed ; approximately  richt angles to each. other.
integrally on each hub and at diametrically | Journaled in suitable bearings and cen (rally
opposite points thereon,are the heads which | hetween the shafts B in the heads @ and AS

10 serve both as piston heads and explosion ., is the drive shaft H on “whach, within the 75
abutments dependent upon the rosition of | wear casing A% are rigidly engaged elliptical
the piston at the time of the exp{osion, that | oears 2—/4’ identical with the gears (3 and -
1s to say, whether the particular head is m- | G and adapted to interniesh therewith.
mediately in advance of or at the rear of | Said gears A and A’ are arranged on' the

15 the point of ignition of the charge. Said | shaft H with their corresponding axes.at 8o
heads are indicated on the piston C as ¢® | right angles to each other and are so posi-

~and ¢* and on the piston C” as ¢® and ¢® and ! tioned relatively to the gears G and 7
as shown are segment shaped and have their | that at the time of explosion the one which
peripheries in close contact with the periph- | is receiving the_driving- force of the piston

20 eral wall of the cylinder. The length of said | head will have its longer axis in alinement 85

- heads is such that they extend entirely across | with the shorter axis of the gear with which
the cylinders thereby overlapping the hub of | it Intermeshes and the other will have its
the adjacent piston and their width is such | shorter axis in ‘alinemont with the longer

~ that when the. pistons are assembled upon | axis of its intermeshing gear which is con.

25 the shaft- T3 there is provided between ad- | nected with the head forming the abutment. 90
Jacent heads, chambers which serve- both | Inasmuch as the force of the explosion acts
as compression and explosion and expan- | cqually upon the adjacent heads it 1S obvious
sion chambers dependent upon the position | that since at the time of the explosion the
of the pistons with respect to their rotation. gear connected with the lLead forming the

30 Said pistons as shown more clearly in Figs. | piston head i< presenting its shovter axis to 95

7 and 8 are provided with packing strips ¢7 | its Intermeshing. gear, the leverage of said
of any desired material which are seated 1n | piston head is greater than the leverage of
the wearing surfaces which contact with the | the explosion abutment and consequently
walls of the cylinders and with the hubs ¢ | drives the shaft FI against the force exerted

35 As shown springs ¢® are seated in recesses 1 | on said abutment. | 100
said pistons and bear against .the packing The outer end of the shaft IT 15 provided
strips and act to force said strips outwardly | with a drive wheel H” by means of whic,
and form fluid tight joints with the cylinder. | the power generated i the engine iy ntil-
Sumilar spring pressed packing strips ¢® are | ized. | | |

40 seated in the inner faces of the hubs ¢ ec- The operation is as folloys - Inasinueh ay 105
centric with the shaft B and act to prevent | the piston O is rigidly enzaged on the shaft
the passage of pressure fluid between said | I3 and the piston C” 1s rotative thereon it i«
hubs, - | T evident that they are capablé of independent.

For the purpose of supplying the explo- | rotation to a certam extent. As shown more

45 stve fluid to said cylinders the casing as clearly in Tig. 4 the pistons are at explo: 110
shown is cored to provide an inlet chamber | ston’ point and the chamber afforded be-

- Or passage D for each eylinder which opens | tween the heads ¢ and ¢ has Just received
through the casing at the top and is closed its charge of gas through the port @' which
with a cap d 11g1dly engaged thereon and | is now closed by the head ¢t. The charge in

o0 provided with a screw threaded aperture in | the chamber between the heads ¢ and ¢* has 115
which is connected the supply pipe D’ lead- | been compressed and ag it now 1gnites the
ing from any suitable source of supply. | force acts equally upon the head ¢® which

‘"The lower ends of said bassages open | now serves as the explosion abutment and

~ through snitable ports d’ into the cylinders | upon the head ¢* which serves as the piston

56 and supply the explosive fluid to the cham- | head. The force tends to move said heads 120
her formed between the heads. _ | oppositely but owing to the fact that the

Exhaust ports ¢ open from the bottom of | gear G which is connected with the piston
the cylinders into exhaust chambers E from | ‘head c®.1s at the time of the explosion pre-
whence the exhanst Ppipes E’ lead. As senting its shortest axis to the longer axis

GO

GO

shown ecach eylinder is tapped through_its
peripheral wall at a.poinf where the charge
has reached its maximum compression and
an_igniter F of any preferred construction
is inserted therein to ignite the charge. -

Rigidly engaged on the reduced end b® of

|

of the gear % on ‘the

ment head ¢

ference in

_ drive shaft and. the
gear G’ which is conmected with the phut-
1s presenting its longer axis to
the gear A’ greater power is produced by the
gear (& than the gear G’ beeause of the dif-
leverage produced. in said TONTY
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thereby driving the shaft H through the
ear 4 and causing the gear A" to move the
ﬁead ¢® forwardly at less speed than the
head ¢*. This movement causes the head c*
to approach the head ¢* compressing the

charge therebetween which is 1gnited as it
passes the igniter, repeating the operation
with the head ¢® now acting as the piston

head and the head ¢, as’the explosion abut-
ment. The products of combustion are car-
ried forivargly between the heads until tha
ports ¢ are reached and are then
discharged into the chamber E and through
(le exhaust pipe E”. L |
~ Obviously an -engine constructed 1n ac-

cordance with my invention is capable of

high efficiency because of the number of im-

pacts given at each -revolution of the piston

and the efficiency may be varied by varying

{he ratio of the diamreters of the gears.
While T have shown my engine as a water

cooled engine it is obvious that 1t may be

cooled by any other preferred method and
it may bie constructed as a single
engine 'if preferred without departing from
the prineiples of my invention and while 1
have described my invention as embodied 1n

a rotary engine it is obvious that the device
is equally adaptable for ‘use as a rotary

pump if desired. _ |
[ clalmn as qu’ imvention: - .
1. In an explosive engine the cowmbination

“with a cylinder of an inlet and an exhaust-

chamber adjacent thereto, having ports

connnunicating therewith, a shaft journaled
in said cylinder, a piston 1‘igiﬂ'l¥t engaged
thereto, a second piston in said cy ‘and

rolatable ‘on said shaft and provided with

1\ fui'wn.rdl?r directed shaft concentric there-
with, an elli

| _ the clliptical

venrs on the piston shafts. N
2. In an explosive engine {the combination

with a cylinder of an exhaust and an inlet

chmmber rigidly engaged thereto, l_mrl‘ﬂ'

opening from the inlet and exhaust cham-

~ hers inte the cylinder, a shaft journaled n

the: eylinder, pistons in said cylinder, one
rizidly engaged to said shaft, .and ond ro-

Aatable thereon, a shaft rigidly engaged to
the Inst named piston, a drive shaft jour-

naled in the casing and intcrméshin{;' ellip-
piston
shafts having their corresponding axles al

right. angles thereby driving one piston al n

ereater rle-of speed than the other.

3. In o device of the class deseribed the
combination

with a cylinder, a  casing
vighdly engaged thereto, a shafl extending

“through the eylinder and easing, o rigid pis-

ton on said shaft in the eylinder, a piston
independently  rvotatable thereon, a hollow

shaft engigred to snid last named piston con-

inder and’

ptical gear-tigidly engaged to |
oach shaft, a drive shaft and elliptical gears |
‘thereon  intermeshing  with

——

| <

tending into said casing, a gear rigidly en-

“with the gears with which meshing. o
7. In a deviee of the-class described the
of a cylinder en-

centric with the first named shaft and ex-

gaged on each shaft in said casing, a shaft
journaled in the casing and gears thereon

intermeshing with the gears on said piston

shafts and adapted to drive one piston at a
creater rate ahicad than the other. o
4. In. an cxplosive engine the combination

65

70

with a plurality of cylinders of a casing en-

anged thereto, a shaft journaled in-each cyl-
inder and casing, a piston-keyed to oneshaft,

a piston rotatable on the shaft, a forwardly

divected shaft engaged on said ndepend-
ently revoluble piston and - extending mto
the casing, a driving shaft journaled in the
casing intermediate said piston shafts and

means connecting each piston shaft and
driving shaft adapted to drive said pistons
at varying rates. |

5. In an engine a plurality of cylinders,

each having an ‘inlet passage cored on one

side thercof and ported throngh a wall of
the cylinder of an exhaust casing below ench
cylinder, exhaust porlts opening thereinto,
a casing -integral with one of the cylinder
heads, shafts journaled in the cylinders and

extending through said casing, a plovality
of pistons on each shaft in the cylinders,

one rigidly secured on cach shaft and one
independently rotatable on each shaft, a
shaft integral with each independently ro-
tatable piston also extending mto satd 1nte-
eral casing, elliptical gears on the shafts
the integral casing arranged at right angles

‘to each other, a driving shaft arranged in-

termediate the cylinders and ellipticrﬁ Tears
thereon arranged at right angles and mesh-

ing with the elliptical gears on the shafts in~
both eylinders. - |

G. In a deviee of the class described thé |

combination with a plurality of cylinders
provided with inlet. and exhaust ports of

o gear casing vigidly secured to one side of

the eylinders, concentrie shafls in each cyl-
inder extending through the gear casing and

.4 = . . e
independently rotatable, imterfitting pistons,

one rigiidly seenred to each shaft, elliptieal

cears on the shafts in the gear casing, those -
on corresponding shafts having their axes

parallel and at right angles with the axes of
the gears on the other:shaft, a drive shaft

hetaween the piston shafts having a plurality”

——
.. T

of elliptical gears thereon, each meshing
with all the gears on corresponding piston
shafts and having their axes at right angles

combinntion with a easin

gaged (o the side thereof one at each end,
an inlet -and an exhaust chamber integral
with ench eylinder, and having ports com-
‘municiding therewith, independently mov-
able pistons in each eylinder controlling said
porly, coneentrie shafts engagred to said pis-
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- tons and extending into the casing, a driv- In testimony whereof I have hereunto sub-
ing shaft in said casing and intermeshing | scribed my name in the presence of two sub-
elliptical gears on said piston shafts and scribing witnesses. o L
driving ‘shafts having their corresponding |~ - EDWARD O. HOELL.

5 axles at right angles adapted to drive one | Witnesses:
piston faster than the other dependent upon  C. W. Hiws,

the position thereof. W. W. WirHENBURY.
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