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UNITED STATES PATENT OFFICE

RALPH H. HEBERLING AND WILLIAM L HEBERLING OF HAVANA ILLINOIS

- ROTARY ENGINE.

No. 865,891.

- Specification of Letters Pa.tent

Fatented Sept. 10, 1907.

To all whom it Mmay concern:

Be it known that we, Rarpg H. HeBERLING and
Winniam L. HeEBERLING,, citizens of the United States,
residing at Havana, in the county of Mason and-State
of Illinois, have invented or discovered certain new

" and useful Imprevemente in Rotary Engines, of which
‘the following is a specification, reference being had

therein to the accompanying drawings.

‘This invention relates to rotary engines, e,nd more
pertlculerly to that type known as disk engines, and
the invention has for its object to provide gn engme

of this claee ‘which, while eempere,twely simple 111_

construction, will be efficient in operation, and in

- which convenient facilities will be afforded for prop-

1s

90

25

0

35

45

13 ig a partial elevatlen of the same.
| tail view of one of the eletted blocks inserted in the

50

‘engine. embodying - the invention.

‘with, and Fig. 3 is a side view of the same.
a partial section through the hub of the rotary disk -

.ing against the ends of the packing segments.

erly packing the rotary parts of the engine, which

have relative movements to each other or to the sta-
tlonary parts, so that tlght joints_will be afforded to

propetly confine the pressure medmm and dlreet the*

same through the engme

. While the invention in its preferred form 1s intended
for use as an internal-combustion or expleelon engme
of the two-cyele class, it will be understood that, with
 glight med1ﬁca$10ne of the valves and some other parts,

the invention may be utilized in a four-cycle internal-

combustlen engme as also in a steam engine, and the

improved engme may also be adapted for use as a
pump or.air compressor. |

[n the accompanying drewmge, rFlgure 1 is a cen-

tral longitudinal section, in a vertical pla,ne of an
'Fig. 2 is an end
view of the rotary disk and the parts integral there-
Iig. 4 is

on line 4—4, Fig. 5. Fig. 5 is a longitidinal section
of the hub of the rotary disk and parts integral there-

with on line 5—5, Fig. 4.  TFig. 6.is a detail section

of the hub of the rotary disk on line 6—6, Fig. b, TFig.
7 13 a section of the hub of the rotary disk on line

7—7, .Fig. 4. Tigs. 8, 9 and 10 are detail views of a
‘stationary sleeve which serves as a valve seat and

exhaust passage. Fig. 11 is a detail view of the re-
volving cylinder showing the rotary disk in the same

and one of the division plates which form the chambers
in the cylinder. -

‘Fig. 12 is a partial sectional view of
the revolving disk showing the shoe holders and shoes

and their relations to one of the dwmmn pletee TFag.
Fig. 14 is a de-

revelwng disk and serving as a holder for springs bear-
Ifig.
ILRTE:} transverse section of the engine on line.16—15,

. Fig. 1. Figs. 16 and 17 are detall views of the nor-

55

mally etetlenery valve-seat ring. - F1ge 18 and 19 are
detail views of .the 'rotary valve ring or sleeve. Flg
20 is.a detell view of the throttle valve.. Fig. 21 is a

eeetwn threugh the rotating cylmder on 1111e 21-—21 !

-disk, form four chambers within said cylinder.
| re,dmlly-dlepeeed division plates 24, which are notched

Applma.tmn filed October 25, 1908, Serial No, 340,528.

| Fig. 1, and Fig. 22 is a section of.the rotating cylmder'

" and dlek taken at right angles to the section of Fig. 1.

Referring to the drawings; 12 denotes the base-

plate of the machine frame provided with upwardly
projecting flanges 13 between which are received the

tuting the framework of the engine. Journaled in

“the standard 14 is a sleeve 16 formed integral with the
‘rotating cyhnder 17 and to which sleeve is sultably
.splined or fixed a shaft 18 from whlch the power of

the engine is taken, or which, if the engine 1s to be

used as. & pump or air compressor, will serve as the
The engine herein illustrated.

driving shaft therefor.
being intended for use as an internal combustion or

60

‘bases of the standards 14 and 15, these parts consti-

69

70

explosion engine, the rotary cylmder 17 18 ehown as

being provided with cooling ribs 19.
Inclosed within the rotary cylinder 17 is a
disk -20~having a spherical hub" portion 21 fitted to

" | suitable. bearings within the said cylinder; and ex-
tending from said hub portion 21 is a sleeve 22 having

a sultable bearing in the standard 15. The rotary

-sleeves 16 and 22 are preferably mounted on ball bear-

ings 23 in the standards 14 and 15.

The bearing steeve 22 is disposed at an angle to the
sleeve 16 so that the axis of rotation of the disk 20 is
inclined relative to the axis of rotation of eylmder 17,

-and thus there will be a relative lateral or side move-
‘ment of the said disk in the chamber of said cylinder,

as the latter and the said disk rotate together. In other
words, while the said cylinder and disk always main-

~tain their general relative positions, as shown in Fig. 1,

retary |

70

30

30

the rotation of the cylinder will cause its interior pe-

ripheral wall to rub back and forth on the periphery ef

the disk.
- Within the cylmder 17, and extending through the
rotary disk 20, are, in the style of engine herein illus-

trated, two radially disposed division: plates 24 fixed to
“sald cylinder and located diametrically opposite éach -

other, and which division plates, together with said

into or otherwise suitably fixed to sa,ld cylinder 17, go

as to rotate therewith, pass threucrh transverse slets or

openings in said rotary disk 20, thus connecting said
cylinder and disk rotatively, so that said cylinder and
disk must rotate together. (See Fig. 11.) To provide
for a tight joint between the rotary disk and the inte-
rior wall of the rotary cylinder the said disk is provided
at 1ts periphery with annular grooves 25 in which are
seated packing segments 26 of any -proper material,

preferably some suitable metal. These packing seg-

‘ments are preferably forced outward egamst the. inte-

rior wall of the rotary cylinder by spiral springs 27 in-
gerted in emteble pockete in the rotary disk and press-

.mg agemet said segments.

To form tlght ;;emte between the retary dlek 20 end

The
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2

the division plates 24 suitable shoes 28 are confined in .

shoe-holders 29 bolted to overlapping flange portions
30 of the rotary disk; the said shoes being provided with

packing bars or strips 31 which are in contact 'with the

division plates 24. The shoes 28 are preferably tapered
outward so that they may be held to their seats in the
holders 29 by centrifugal force which will preferably

~ be assisted by springs 71, and thus the packing strips

L0

formed in the holders 29.

15

20

29

30

31 carried by said shoes will be held in yielding con-
tact with the division plates 24. To positively limit
the outward movement of the said shoes they are pro-
vided with shoulders 72 which engage similar shoulders

The packing segments 26 are held in endwise contact
with the packing shoes 28 by springs 32 inserted in
grooves 33 in blocks 34 which are seated in the periph-
eral portion of the rotary disk, and which springs are

interposed between the ends of the packing segments

27 extending into the said grooves in said blocks. DBe-

neath the said blocks are preferably located springs 35

which also have a tendency to force the packing seg-
ments outward against the interior wall of the chamber
of the cylinder. | |

" In the present embodiment of the invention, in-
tended as a two-cycle combustion engine, the standard
14 is provided near its base with @n opening 36, for the
admission of air, and with a needle-valve 38 for the ad-
mission of a suitable fluid fuel. Journaled in the sald
standard 14 is a throttle-valve 39 provided with a han-
dle 40 by which it may be turned, the opening in said
valve communicating with a chamber 41 between the

flanges 42 of a normally stationary valve-seat ring 43.

~ having openings 44 communicating, at proper 1nter-

290

40

vals, with openings 45 in a valve ring 46 which rotates
with the sleeve 16 of the rotary cylinder 17, and which

sleeve is provided with openings 47 communicating

with the said openings 49. |

The chamber in the sleeve 16 communicates with
the chamber of the rotary cylinder through suitable
openings 48 in the spherical huk 21 of the rotary disk
and also through openings 49 in the said disk. The
normally stationary valve-seat rin%fiS is provided with
peripheral lugs 50 and 51 arranged to come in contact in

" one or the other of the positions which said valve seat

45

o()

D9

60

65

ring may assume, with a stop-screw 52: When the en-
gine is running forward, or in the direction denoted by
arrow ¢ in Fig. 15, the lug 50 will be in contact with the
said stop pin to restrain the normally stationary valve-

seat ring from rotating with the rotary valve-ring and

the sleeve of the rotary cylinder 17; but when the en-
gine is reversed the position of the normally stationary

valve seat ring will be changed, by irictional contact

with the rotary valve-ring, so that the stop-lug 51 will
come in contact with the said stop-pin 52 for proper

adjustipent of the’ valves in the reverse direction of

rotation of the engine. S

Surrounding the normally stationary valve-seat ring
43 is a manually adjustable spark-timing ring o3 pro-
vided with a handle 54 by which it may be turned to
vary the timing of the sparking; but ‘as this feature
does not constitute a part of the present invention and
ia not herein claimed it need not be herein further de-

» geribed.

The chambers of the rotary .cylinder communicate
through passageways 85 with an exhaust passage af-

_T‘

l

865,891

forded by the sleeve 56 held stationary relative to the

| frame portion of the casing 15, and provided with an
exit opening 57. To provide for holding the said sleeve

56 stationary and still to allow of a proper longitudinal

adjustment thereof, for the purpose of suitably fitting

or seating the enlarged and tapered end of said sleeve
in the spherical hub 21, screw bolts 58 the inner flat-

said sleeve are provided. Said bolts pass loosely
through suitable openings in the outer end portion 59
of the casing 15; and disposed in suitable recesses 60
in the said outer end part 59 are adjusting nuts 61 which
may be turned to e
said sleeve; the said bolts, of course, restraining the
sid sleeve from rotation. As the rotating hub 21 1s
provided with openings or ports 77 comrnunicating, at
times, in the rotation of the parts, with openings or
ports 78 in the tapered part of said stationary sleeve
56: these parts constituting an exhaust valve, and a
close running fit between .said rotating and stationary
parts is effected by the adjustment afforded by the nuts
61 and the walls of the recesses in which said nuts are
located. . S | |

fect an endwise adjustment of the.

70

- tened portions or shanks of which are riveted to the -

80

85

The interior peripheral wall of the rotary cylinder 17

L]

is recessed to afford pockets 73 which are somewhat
wider than the thickness of the rotary disk 20, and the
latter is preferably recessed or chamfered off at its pe-
riphery at 74 to a circumferential extent approximately

90

equal to the circumferential extent of the pockets 73;

the latter being divided by ribs 75 which afford bear-
ings for the packing segments carried by sald disk.
The pockets 73 are formed in those portions of the rotary
cylinder 17 which a
chambers within said cylinder, and thus provide a com-
munication between said primary compression cham-

bers and the adjacently-located explosion chambers,

so as'to afford, at times, communication between said
compression and explosion chambers. In the orara-

tion of the engine and just before communication is es-

tablished between the said compression and explosion
chambers by virtue of the pockets 73 and the cham-

ford the primary compression

95

100

105

fered oft or recessed portion 74 on the rotary digk, com- |

munication is established between the explosion cham-

bers and the exhaust passage; and as the parts come
into such position as to establish communication be-

tween the compression and explosion chambers, -

through* the medium of the-pockets 73, the gas In the
primary compression chambers will rush into the ex-
plosion chambersand thus force out the ‘burned gases
from the latter into the exhaust passage, and in the con-
tinued revolution of the engine the gas now in the ex-
plosion chambers will next’be nroperly. compressed
before being exploded. =~ =

The two explosion chambers within the cylinder 17
and in both of which the charges are simultaneousky
exploded, communicate with each other through the

exhaust passages 99, 30 that should the charge in one.
' chamber fail to be ignited it will receive ignition from.

the other chamber through the exhaust passages. Also
the primary compression chambers-are connected with
each other, so as to receive balanced -charges, through
the supply passages 48 in the spherical hub portion of

‘the rotary disk. S | - -
For the purpose of cooling the rotating sleeve shaft.

22 of the rotary disk 20 and the bearings of said shafit,

N,

110
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15

* chamber 66 with which lengltudmal oil passages 67 in -
‘the said hub come into register as the said hub rotates;

20

25

- ing as a two-cycle internal-combustion engine, the ex-~
. plosive mixture of air and gas enters the chambers of

30 the rotating cylinder through the passageways herein

39

40

gion chembers and explosion chambers. -

865,891

“the standard 15 is provided with openings 62 and the

end pla.te 37 of the said standard is also provided with
openings 63, the said openings communicating with an
annular chamber 64 between the stationary exhaust
sleeve 86 and the rotary sleeve 22, the said annular

‘chamber thus somewhat separating the exhaust sleeve
56, which becomes heated from the products of combus-
“tion passing through the same, from the eurreundmg |

sleeve 22. |

To provide for proper lubrication of the mterler wall
of the rotary cylinder 17 and against which the periph-
ery of the rotary disk rubs as it changes its position rela-
tive to the said cylinder as the parts rotate together, as
also to provide for a proper lubrication of the external
and internal bean

rotating disk, oil is Introduced through a duct 65 into a

said oil passages. 67 cemmumeatmg by ducts 68 mth

the periphery of the rotary disk, and also by ducts 69
~with the internal bearing of the said spherical hub on
the enlarged tapered portion of the exhaust sleeve 56.

Oil is forced outward centrifugally through the duct 68.
The exterior beermg of the hub 21 of the rotary disk in

~ the rotary cylinder is mede tlght by sultable peckmg

rings or segments 70.
In the operation of the engme herem illustrated, ect-

described, and being 1gn1ted at proper intervals by a
suitable eperkmg apparatus, not forming a part of the

- present invention, power is developed within said cyl-

inder by side pressure on the rotary disk and pressure
in the direction-of rotation of said disk on the division

- plates 24 hereinbefore referred to; said division plates

dividing each ‘of the two ehembere shown in Fig. 1

formed by the rotary disk into two other chambers, so |

that-there will be corresponding and opposing compres-

- -disk and rotary cylinder are so connected that they.
 must, rotate together, and the power thus developed is

50

55

communicated from the rotary cylinder through the

- . sleeve 16 to the eheft 18 from whence the pewer 18
415

taken.

The igniting meehemem will preferebly be so timed .

that ignition of the charges in the explosion cham-
bers will take effect at what may be termed the ‘‘dead

points” in the rotation of the cylinder 17 and the rotary.

disk 20 connected with said cylinder through: the divi-

‘sion plates 24; such ‘‘dead points” being the positions
in which equal surfaces on said plates are presented or

exposed at the opposite ends of the expleslen chambers

formed by said plates and the rotary disk. Thé power
resulting from the combustion of the explosive gaseous
mixture and develeped subsequent to.ignition, is thus

exerted by pressure on a rapidly i increasing major sur-

" ‘face on a division plate at the forward end of each ex-

- 60

65

“plosion chamber, such power or pressure _bemg less and

less resisted by a rapidly diminishing minor surface on
a division plate at the rear end of each explosion cham-

ber as the connected cylinder and rotary disk revolve -

together, and as the said disk changes its lateral posi-
tion relative to said cylinder owing to the inclination
of its axis relative to the axis of said cylinder.

of the spherical hub 21 of the said

The rotary

8

Hevmg thus eescnbed our mventlen we claun and
desire to secure by Letters Patent: = = -

1. In a rotary engine, the combination wn:h a rotary

cylinder, of-a rotary disk within the same, and connected
to said cylinder so as te rotate therewith, said rotary
disk having extending therefrom and rigid therewith a

| shaft far ming an axie 0fs said disk and which shaft is

inclined relative to the axis of rotation of said eylinder

2. In a rotary engine, the combination with a rotary

cylinder, of a rotary disk within the same and ‘connected
to said cylinder so as to rotafe therewith, said rotary
disk having extending therefrom and rigid therewith .a

shaft forming an axis of said disk and which shaft is

inclined relative to the axis of rotation of said ¢ylinder,
said cylinder having a second shaft rigid theremth and
from which power is taken

3. In a rotary engine, the cembinatien with a rotmy

cylinder, of a retary disk within the same, said rotary

disk heving extendmg therefrom and rigid therewith a

shaft forming an axis of said disk and, which shaft is

inclined relative to the axis of rotation of said cylinder,

‘and .division platee retatively connecting said cylinder

and disk and ferming, with said disk, chambers or com-
partments within said cylindenr.

4. In a rotary engine, the eemhmetmn with 8 rotary
cylinder, of a rotary disk within the same and having its
axis of rotation inclined relative fo the axis of rotation
of said cylinder, and radially-disposed division plates ro-
tatably connecting said cylinder and disk.

H. In a rotary engine, the . combination with a rotary

cylinder, of a rotary disk within the same and having its
~axis of rotation inclined relative to the axis. of rotation
‘of said cylinder, radially-disposed division-plates rotatably

connecting said cylinder and dQisk, and packing-carrying
shoes connected with said disk and dlspeeed on eppeelte
sides- of said division plates.

6. In a rotary engine, the combination wu:h a rotary
cylinder, of a rotary disk within the same and having its
axis of rotation inclined relative to the axis of rotation
of said cylinder, radially-disposed division-plates rotatably
connecting said cylinder and disk, packing-carrying shoes
connected with said disk and disposed on opposite sides

~of said division plates, said shees being outwardly- tapered,

and holders, seeured te said disk, by which said shoes are
carried. : -

7. In a rotary engine, . the combination with a reterzr,fr
cylinder and a sleeve or hollow shaft rigid therewith and
which serves as an inlet passage communicating with the
chamber of said cylinder, of a rotary disk within -said
cylinder and retatably connected therewith, said disk be-
ing provided with a sleeve or. hollow shaft which is in-
clined relative to the axis of rotation of said cylinder,

70

75
80

90

95
100
105
110

115

and a stationary steeve within the said sleeve or ‘hollow -

shaft of 'sald disk and the chember of whleh statlenary
sleeve serves as an exhaust paseageﬁeemmunieaUHg with

che chamber of said cylinder and with an exhaust outlet.

8.'In a rotary engine, the combination with a rotary

.eylinder and a sleeve or hollow shaft rigid therewith and

which serves as an inlet passage communicating with the
chamber of said cylinder, of a rotary disk within said
cylinder and rotatably connected therewith, said disk be-

ing provided with a sleeve or hollow shaft which is in-
clined relative to the-axis of rotation of said cylinder, a

| stationary sleeve within the said sleeve or hollow shaft
. of said disk and the chamber of which stationary sleeve

120
125

130

serves -4s an exhaust passage communicating with the -

chamber of said cylinder and with an exhaust outlet, and
meéans for admitting air to an annular chamber formed

'betweeu the sleeve of the said disk and said stationary

sleeve, for the purpose of keeping the parts cool.

9. In a_ rotary engine, the combination with a rotary
cylinder, ef a disk within said. cylinder and retetively con-
nected therewith, -said disk having its” axis of rotation

inclined relative to the-axis of rotation of said cylinder,

packing segments ¢arried by said disk, and means for forc-
ing the said segments yieldingly outward agamst the in-

terior peripheral. wall of said cylinder.

10. In a rotary engine, the eembinatien With 8 rotary

- ¢ylinder, of a rotary disk errengeﬁ within said eylinder
and rotatively connected therewith and having its axis

135
140

145
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inclined relative to the axis of rotatidn of said cyfinder, | explosion chambers, so that the Iignition of a charge in

and means for centrifugally feeding a lubricant to the
periphery of said disk.

11. In a rotary engine, the combination with a rotary
rylinder, of a rotary disk within the same and having
its axis of rotation inclined relative to the axis of rota-
tion of said cylinder, said disk having a spherical hub
fitting in bearings in said cylihder, of means for feeding
a lubricant to the bearings of said hub and to the pe-
riphery of said disk. ' |

12, In a rotary engine, the combination with a rotary
cylinder, of a rotary disk located within said cylinder
and having its axis of rotation at an angle to the axis of

rotation of said cyiinder, said disk having a spherical hub :
portion fitting in bearings in said cylinder and provided

with openings or ports to form a valve, and a stationary
exhaust sleeve fitting said spherical hub and having open-
ings or ports which communicate, at times, with.the open-
ings or ports in the said hub.

13. In a rotary engine, the combination with a rotary
cylinder, of a rotary disk located within sald cylinder and
having its‘axis of rotation at an angle to the axis of ro-
tation of said cylinder, said disk having a spherical hub
portion fitting in bearings in said cylinder and provided

with openings or ports to form a valve, a stationary ex- -

haust sleeve fitting said spherical hub and having openings
or ports which communicate, at times, with the openings
or ports in the said hub, and means for adjusting said
sleeve within the said hub to effect & close running fit be-
tween the rotary and stationary faces of said parts.

14, In a rotary engine, the combination with a rotating
cylinder, of a rotary disk located within said cylinder and

- having its axis of rotation inclined relative to the axis

of rotation of said cylinder, and radially-disposed division
plates dividing the chamber of said cylinder and serving to
form, with said disks, two primary compression and two
explosion chambers within-said cylinder, the latter being
provided at 1ts interior peripheral wall with pockets to
afford communication, at times, outside the periphery of
said disk, between the said primary compression chambers
and said explosion chambers.

15. In a .rotary engine, the combinatiﬂn with a rotating
cylinder, of a rotary disk located within said cylinder and
having its axis of rotation inclined relative to the axis of
rotation of said cylinder, radially-disposed division plates
dividing the chamber of said cylinder and serving to form,
with said disks, two primary compression and two ex-
plosion chambers ,within said cylinder, and means for
affording communication between said primary compres-
gsion chambers and sq.id explosion chambers at intervals
after explosions have occurred and when said explosion
chambers are open to the exhaust.

16. In a mtary engine, the combination with a rotating
cylinder, of a rotary disk located within said ¢ cylinder and
having its axis of rotation inc¢lined relative to the axis of
rotation of said cylinder, radially-disposed division plates

.dividing the chamber of said cylinder and serving to form,
with said disks, two primary compression and two explo-

sion chambers within said cylinder, and passageways

through which communication is afforded between said |

|

one of said chambers will eﬁect the ignition of a charge in
the other. -

17. In a rotary engine, the combination with a rotary
cylinder, of a rotary disk within and rotatively connected
with said cylinder and having its axig of rotation inclined
relative to the axis of rotation of said cylinder, the latter
being provided with a sleeve or hollow shaft having open-
ings or ports, of a normally stationary inlet valve-ring
encireling said sleeve and provided with openings or ports
and with two separated stop-lugs, and a stationary stop

pin or projection to engage one or the other of said stop-

lugs to hold said ring stationary in one or the other. of
two positions, for forward or reverse running of the
engine.

18. In a rotary engine, the combination with a rotary
cylinder, of radially disposed division plates fixed to said
cylinder and dividing the interior of the same into radial
chambers, of a rotating disk within said cylinder and

having its axis of rotation inclined relative to the axis of

rotation of said cylinder, said division plates extending

 through said disk so as to rotatively connect the latter

with said eylinder.

19. In a rotary engine, the combination with a rotary

cylinder, of radially-disposed division plates fixed to said
cylinder and dividing the interior of-the same into radial

chambers, of a rotating disk within said cylinder and hav-

ing its axis of rotation inclined relative to the axis of ro-
tation of said cylinder, said -division plates extending
through said disk so as to rotatively connect the latter
with said cylinder, and packing-carrying shoes disposed
on opposite sides of sald division plates.

20. In a rotary engine, the combination with a rotary
cylinder, of radially disposed division plates fixed to said
cylinder and dividing the interior of the same into radial

chambers, of a rotating disk within said c¢ylinder and

having its axis of rotation inclined relative to the axis of
rotation of sald cylinder, said division plates exténding
through said disk so as to rotatively connect the latter
with said cylinder, packing segments in the peripheral
face -of said disk, means for forcing the said segments
yvieldingly outward against the interior wall of the said

‘cylinder, and means for yieldingly forcing said segments

endwise towards said divisim—plates
. 21, In a rotary engine, the'combination with a mtary
disk provided at its periphery with grooves, of a grooved

" block or blocks recessed into tl}e periphery of said disk and
provided with grooves registering with the grooves in said

disk, packing strips received iIn the said grooves of said
disk and overlapping the grooves in ‘said block or blocks,
and springs recelved in Eﬂ.id block or blﬂcks for acting on,
sald packing strips.

-In testimony whereof we affix our signatures in pres-

ence of two witnesses.

RALPH H. HEBERLING.
WILLIAM L. HEBERLING.

-

Witnesses :
ETHLEEN E SHEETS,
Louis O. LEHMAN.
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