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[57]  ABSTRACT

A multi-apex rotor for aninternal combustion rotary
engine is provided on its radially outwardly facing
flanks with hot plates which each form a portion of a
combustion chamber and have a shape and coefficient
of expansion in relation to the rotor body so that they
are normally separateéd within their periphery from the
adjacent flank by a sealed air space so as to be insulated
therefrom and thereby retain a substantial portion of
the heat of combustion and on hot plate temperature
rise with engine speed and load to a level below that
which would cause pre-ignition expanding radially in-
wardly to establish a substaritial heat conducting rela-
tionship with the flank to thereby limit hot plate tem-

' perature to below the pre-ignition temperature.

2 Claims, 4 Drawing Figures =
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HIGH COMBUSTION SURFACE TEMPERATURE
ROTOR FOR AN INTERNAL. COMBUSTION

ROTARY ENGINE :

This mventlon relates to a high, combustlon surface

temperature rotor for. an mternal combustlon rotary

engine and more partrcularly to such a structure

wherein the combustion surface temperature is llmtted
to below. the pre- ignition temperature .

‘In internal combustion engines it'is known that rais-
ing the combustion chamber wall temperature can be
effective in reducing HC emissions by. reducmg ‘the

quenchmg effect of the wall. In the current productlon'

type rotary engine whose chambers have a higher sur-
face-to-volume ratio than a plStOl’l engine, there are
thus believed to: be even greater p0551b1e gains, m HC
reduction by this method. Typlcally, such rotary engine
combustion chambers are formed by a peripheral wall,
and opposing, side walls which are copled by c1rculatmg
coolant therepast while the roto ch forms the re-
mainder and a substantial. portlon of th movmg cham-
bers is cooled by c1rculatmg therethrough a portlon of
the oil used in lubrrcatlon Thus, while the engine hous—
ings having the perlpheral wall and srde walls may, bel
readily modified and/or the coolant ctrculatlon con-,
trolled to raise combustlon wall temperature whlle:
mamtammg “the temperature lncrease at the end of
compression below the pre- rgmtlon temperature the
rotor by virtue of its motlon and nermal_ail; coolmg
presents difficulties i in raising and controllmg rts com-
bustion surface temperature to reduce HC emrssnons
while avoldmg pre-ignition. , .

According to the present | mventron the rotor 'S com-,
bustion surface temperature is mcreased while pre-igni-.
tion is avoided by msulatmg that surface from the rest
of the rotor until a temperature at a selected value
below the pre-lgmtlon temperature is reached Ina
preferred embodiment this is accomphshed by, securmg
hot plates to the rotors radially outwardly facmg flanks
with these hot plates then forming a portion of the
moving combustion chambers These hot plates are
sealmgly secured about thelr perlphery to the. ﬂank
surfaces and are movable radrally mwardly in response

to increased temperature soas to seat aganst the flank’

surface in. substantrally mcreased heat ¢onduction rela-
tlonshlp The radial movement in relatlon to the rotor

body. is such. that the hot plate is normally separated_
within its’ perimeter by a sealed air space from the -

»adjacent flank surface so as to be msulated therefrom
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sealed air space therefrom 50:as to retain a substantlal
port:on of the heat of combustlon and .on hot plate
temperature rise wrth engine speed and load toa prede-
‘termined temperature below. that which would cause
5 . pre-ignition expanding to have substantially incréased
heat..conduction, relationship. with the rotor body to
thereby limit hot plate temperature to. below the pre-
lgmtlon temperature
These and other, objects and advantages of the pre-

10 sén ‘nventlon will be .morge apparent from the followmg

descrlptlon and drawmg in.which:

FIG. 1isa partlal longrtudmal view in section of an
1nternal combustion rotary. engine having a. preferred
~eémbodiment of the rotor accordmg to the present in-

15 ventlon

FIG. 2isa stde view of the rotor wrth portlons thereof
broken away. :
* ’FIG ‘3 is a view, taken on the lme 3_3in FIG. 2
showmg one of the hot plates in its normal minimum’

20 heat conductmg relatnonshlp with the rotor body.

FIG 4 is very similar to FIG. 3 but showing the hot

‘ plate 1n its maximum heat conductmg relattonshlp with
the rotor body. .

A preferred embodlment of the: rotor accordmg to

25 the present mventron is shown in use in FIG. 1 in a,

tworotor mternal eombustlon rotary engine of which
only the rear rotor arrangement is shown. The. parts of
" the engme shown include, a rear rotor housing . 10
bolted. between.a rear housmg 12 and -an mtermedlate

30 housing 14. The rotor housmg 10 has a radially in-

wardly facing penpheral wall 16 having the shape of a
two-lobe epitrochoid or a curve parallel thereto and the
housmgs 12 and 14 have parallel extendmg face-to-face
side.walls 18 and 20 which together w1th the peripheral

35 wall 16 form a space in which a rotor 22'is located. The

rotor, 22 has the general shape of a. trlangle with three
f apexes 24 and is rotatably mounted at its central hub
+ 25 0on an eccentric 26 of a crankshaft 28 The crank-
shaft 28 is rotatably supported in the rear housmg 12

40 and the engme front. housmg,.not shown the crankshaft.

axis comctdmg with the center lme of the perlpheral'
wall and the eccentric’s center line bemg offset there-
* from. The rotor has_three outwardly facmg flanks 30,
which. cooperate w1th the stationary, penpheral walls

45 and side walls to provrde three chambers 31 which are

spaced about the rotor and expand and contract in’
fixed relation to. the statlonary engine housing twice
durmg each rotor revolution and eevery three. crank-
shaft revolutions. This phasmg is fixed by the rotor.

~.and thereby retain a substantlal portlon of. the heat of 50, having an internal tooth  ring gear 32 formed concentric

combustlon Then on hot plate temperature rise Wwith
engme speed and load to a certain temperature below.
* that: which . would cause . pre- lgmtton the hot plate_
“moves to seat against, the’ ad_;acent ﬂank surface 1o

: thereby hmlt the: hot, plate temperature to below the’
: pre rgmtron temperature )

An o’o}ect of the present lnventron 1s to provrde a new:
and lmproved rotor for an internal combustlon rotary
. -engme ‘

Another object 1s to provrde a hrgh combustlon sur-
i -face, temperature rotor. for an mternal combustlon ro-
~tary engme wherem the surface temperature is con:

trolled to ris¢ with .engine, speed and load but is. hmlted‘

- to below the pre- rgmtlon temperat €.

. Another object is.to provxde a.high combustton sut-

- fate temperature rotor"for an’ mt nal combustion ro-
‘tary engine wherein a hy

- and is-‘normally separate

65 6f the gas, seals

ecured 10 1 ‘the rotor 2

theréwith on. the outboard side. thereof which meshes
with a statlonary extemal tooth annular gear 34 which
has two-thlrds the number of teeth of the ring gear and
is fixed to the rear housing 12. Typlcally, the chambers

'55- ‘are séaled: by.apex seals 36 whlch are, mounted in slots .

Cat the rotor.apexes and engage the, perlpheral wall, side.
seals-38; which ‘aré mounted in grooves in the rotor
srdes and- extend adjacent the flanks and engage the
" adjacent side wall :and corner : seals 40 ~which: are

60 mounted in. holes in. the rotor sides at the, apexes and

provrde sealmg between adjacent ends of the side seals
and apex seals. In addition, there are crrcular oil seals
- 42 which  are mounted,/ in concentric_grooves in the
" rotor sides and engage the _s1de walls radlally mwardly

+ In such an arrangement a, combustrble gaseous ‘mix-
ture is delivered to he. chambers during their. mtake
1 s in the s1de walls and/or an intake
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port in the peripheral wall, the mixture in the chambers
is ignited after the compression phase by one or more
spark plugs and following the expansion or power
phase the products- of combustion are exhausted
through an exhaust port in the peripheral wall and/or
exhaust ports in the side walls. The opénirig and closing
of both the intake and exhaust portmg is by movement
of the rotor relative thereto as is well known. The in-

duction system, intake ports, exhaust ports, spark plugs -

and the ignition system are not shown since they are
well known to those skilled in the art. One such ar-
rangement is disclosed in U.S. Pat. No. 3,907,468 as-
signed to the assignee of this invention and is hereby
incorporated by reference.

In such engine arrangements oil rather than the cool-
ant used in the stationary housings is circulated through
the interior of the planetating rotor 22 to effect cooling
thereof. This is accomplished as shown in FIG. 1 by an
oil network wherein an oil passage 44 through the cen-
ter of the crankshaft receives oil under pressure. The
oil passage 44 distributes this oil to radial passages 46
and 48 to lubricate the rotor and crankshaft bearings
respectively and also to a radial passage 50 to lubricate
the phasing gears 32 and 34 with the latter oil also
being directed into the hollow interior 52 of the rotor.
The rotor body is of [-beam construction-and has open-
ings 54 in the central rib 56 thereof which permit the
oil to pass through. The oil then exits the rotorto an oil
return gallery 57 formed in the side wall 20 radially
inwardly of the oil seals, the oil thus removing heat
from the rotor body through the interior wall 52 as it
passes through. For a more detailed description of such
oil cooling of the rotor, reference is made to U.S. Pat.
No. 3,855,987 assigned to the assignee of this mventxon

~ which is hereby mcorporated by reference.

It is known that engmes of this type have hlgher HC
emissions than engines of the reciprocating piston type
and this has been attributed at least in part to the higher
surface-to-volume ratio of the rotary engine’s combus-
tion chambers. By raising the combustion wall temper-
ature, its quenching effect is reduced and HC emissions
are lowered; however, the wall temperature cannot be
pérmitted to rise to the point where it would cause
pre-ignition. In a preferred embodiment of the present
invention to the rotor combustion chamber flank sur-
face temperature is increased by insulating that surface
from the rotor body only below the pre-ignition tem-
perature by means of hot plates 60 having a pre-deter-
mined heat conduction relationship with the rotor

body. As shown in FIGS. 2 and'3 the rotor 22 has a_

modified body 62 preferably of cast iron wherein a
peripherally extending elongated recess 64 is formed in
each of its flanks 30 and extends substantially the
length thereof terminating adjacent the rotor apexes.
~ The hot plates 60 are preferably of stamped steel and
by suitable means such as welding are permanently
fixed and hermetically sealed about their periphery toa
relieved flank edge 66-about the respective recesses 64.
The radially outwardly facing surface 70 of the hot
plate thus forms almost all the rotor’s share of the com-
bustion chamber wall and is provided with a concave
shape or pocket to provide the desiréd compression
ratio. The thus sealed recess 64 provides an air'space or
chamber which acts as an insulator to reduce the heat
flow from the combustion surface 70 to the ‘inner oil
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rotor body 62 and this acts to reduce the quench layer
on this surface and thereby reduce HC emissions.

Control of hot plate temperature is provided by a
heat conducting rib 74 formed in each recess 64 inte-
gral with the rotor body 62. Each of the ribs 74 extends
the length of the recess as shown in FIG. 2 and is cen-
tered cross-wise and extends radially outward from the
bottom thereof as shown in FIG. 3. The heat conduct-
ing ribs 74 have a concave radially outwardly facing
surface 76 which conforms to the radially inwardly
facing surface 78 of the hot plates 60 and the plates are
movable radially inwardly in response to increased
temperature so that their inner surface 78 seats on the
rib surface 76 in heat conduction relationship.

The radially inward movement of the hot plates 60 is
determined in relation to the rib 74 of the rotor body so
that the plate’s inner surface 78 is normally separated
from the adjacent heat conduction rib surface 76 by a
substantial clearance 80 so as to be insulated by the
sealed air space 64 during most engine operation. But
then on hot plate temperature rise with engine speed
and load to a predetermined temperature which can be
just below or close to that which would cause pre-igni-
tion the radially inward thermal expansion of the plate
60 causes the internal surface 78 to seat on the heat
conducting tib surface 76 as shown in FIG. 4 whereby
the hot plate is then no longer effectively insulated by
the air space 64. With this large, centered heat conduc-
tion path established substantial heat now flows from
the hot plate 60 through the heat conducting rib 74 of
the rotor body to the interior rotor body wall 52 where
it is carried away by the oil being circulated through the
rotor. With the heat thus carried away or dissipated,
the hot plate surface 70 is effectively prevented from
rising to the pre-ignition temperature.

The above described embodiment is illustrative of
the invention which may be modified within the scope
of the appended claims.

I claim:

1. A rotor for an internal combustion rotary engine,
said rotor having a body with axially spaced radially
extending sides and radially outwardly facing flanks,
and hot plate means sealingly secured to the flanks and
spanning at least substantial portions thereof to form
substantial portions of moving combustion chambers,
said hot plate means being movable radially inwardly in
response to increased temperature $o as to seat against
said rotor body in increased heat conducting relation-
ship, the radial movement in relation to said rotor body
being such that said hot plate means are riormally sepa-
rated by sealed air spaces from said rotor body so as to -

" be insulated therefrom and thereby retain a substantial
- portion of the heat of combustion and on hot plate
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cooled wall 52 of the rotor body 62. As a result the

temperature of the surface 70 is substantially raised as
compared with a flank surface formed directly on the

temperature rise with engine speed and load to a tem-
perature below that which would cause pre-ignition
moving to seat against the rotor body to thereby limit
hot plate temperature to below the pre- ignition temper-v
ature.

2. Arotor for an internal combustlon rotary engine
said rotor having an internally cooled body with axially
spaced radially extending sides and radially outwardly
facing flanks, said flanks having elongated recesses
each with a heat conducting rib extendirig out from the
bottom thereof and hot plate means sealingly secured
to the flanks about said recesses and spanning at least
substantial portions thereof to form portions of moving
combustion chambers, said hot plate means being mov-
able radially inwardly in response to increased temper-
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ature so as to seat against said heat conducting ribs of
said rotor body in heat conducting relationship, the
radial movement in relation to said rotor body being
such that said hot plate means are normally separated
from said heat conducting ribs by sealed air spaces
from said rotor body formed by said recesses so as to be
insulated therefrom and thereby retain a substantial
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portion -of the heat of combustion and on hot plate
temperature rise with engine speed and load to a tem-
perature below that which would cause pre-ignition
moving to seat against said heat conducting ribs of said
rotor body to thereby limit hot plate temperature to

below the pre-ignition temperature.
K ok ok ok 3k
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