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- the end walls.

" the axis of the cavity of the outer body.

~ within the slot.
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This mventlon relates to a sealing system for rofary
mechanisms, and more pamcularly to a sealing system for
rotary combustion engines that will effectively and efll-

§ Claims,

clently seal the variable volume working chambers of the .
erences

in pressure emstmg Jbetween adjacent engine chambers to

englne one from the other, regardless of large diff

_-be sealed.

Although this invention is apphcable to and useful in
~ almost any type of rotary mechanism that presents a seal-
 ing requirement, such. as combustion engmes fluid motors,
fluid pumps, compressors, and the like, it is partlcularly
“useful in rotary combustion engines.

To simplify the explanation of the mventmn the de-
- scription that follows will, for the most part, be restricted
" to the use of the invention in a rotary combustion engine.
It will be apparent from the description, however, that
with slight modifications that would be obvious to a per-

son skilled in the art, the invention is equally applicable

to other types of rotary mechanisms,
- The present invention is partlcularly useful in rotary
combustion engines of. the type that is described in detail

in Patent No. 2,988,065, issued June 13, 1961, and refer- -

ence may be made to the disclosure of this patent for a

detailed description of such a rotary combustion engine.
This invention relates to a sealing system for such rotary

combustion engines and is somewhat similar fo that of

- application Serial No. 761, 339, filed September 16, 1958,

now Patent No. 3,064,880, These rotary combustion
engines comprise an outer body having an axis, axially-

cludes a rotor _that is moumed wrfhm the cawty between

~ its end walls.

‘The axis of the rotor is eccentrlc from and. parallel to

53
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. spaced end walls and a peripheral wall interconnecting
The inner surface of the penpheral wall .

and the end wall form a cavity and the engine also in-

45

~_ ranged so that it has an axially n

1, 3,180,560
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To seal the clearance existing between the end faces
of the rotor and the adjacent end walls of the outer body,

‘sealing elements are provided that extend along the apexes

of the rotor, and preferably these sealing elements form
a part of the sealing strip itself. The rotor is also pro-

vided with end face seals on each of ifs end faces that

extend between adjacent apex poriions of the rotor to
seal the running clearance between the rotor end faces
and the adjacent end walls of the outer body. These end
face seals are axially movable and continuously engage
the adjacent end walls of the outer body. |

‘The rotor also carries intermediate bodies that are

'amally movable and are located within recesses in the
rotor end faces adjacent each apex portion of the rotor.

These intermediate bodies engage the radially inner ends
of the sealing elements referred to above, and also en-

 gage the adjacent end walls of the outer bady The ends

of the end face seal abut against the intermediate body
so that each intermediate body acts as a connecting seal
that bridges and seals the gap that would otherwise exist
between the end of the end face spals and the sealmg strlps
at their point of juncture. | |

In the embodiment of the sealing system disclosed in

apphcatlon (Serial No. 761,339, filed September 16, 1958,

now Patent No. 3,064,880), the intermediate body is ar--
ovable sliding fit within
a recess in the rotor provided for it. The intermediate
*body has a groove within which it receives the radial
inner end of the sealing element. In this embodiment of

~ the sealing system that is disclosed in that application,

to obtain adequate and effective sealing it is necessary that
the sealing element engage the side wall of its slot in
the rotor as well as the side wall of the groove in the
intermediate body. To achieve engagement of the seal-
ing element with both side walls relatively narrow manu-
facturmg tolerances are required. |

- In view of the desire to eliminate narrow manufacturmg

‘tolerances wherever possible, it is @ primary object of this

invention to provide a novel sealing system having parts-
that can be manufactured with larger tolerances than was
previously possible. This desideradum is accomptlished by
having the sealing element, preferably the sealing strip

itself, engage the intermediate body along only a small

surface. This engaging surface can be a line, for ex-
ample, in embodiments in which the intermediate body

~ has a groove for recewmg the sealing element and in

The rotor has -

axially-spaced end faces disposed adjacent to the end wails -

of the outer body and a plurahty of circumferentially-

spaced apex portions. The rotor is rotatable relative to
~ the outer body, and its apex portions substantially con-
~tinuously engage the inner surface of the outer body to
form a plurahty of working chambers that vary in volume
during engine operation, as the result of relative mtatlon
between the rotor and the outer body.

To seal the variable volume working chambers of a"

rotary combustion engine, one from the other, it has been

previously known to pmwde a slot in each apex portion

Wthh this groove is enlarged radially inwardly.
It is thus another eb]ect of this invention to prowde

- a no_vel sealing system in which the engaging surface be--
tween the intermediate body and the sealing element 18

a line only When the groove in the intermediate body

- for receiving the sealing element is enlarged radially in- -

~ comprise a line may also be obtained when the intermedi-
a slotted annulus in which the slot of

‘of the rotor extending in an axial direction over the entire

axial width of the rotor and to provide a sealing strip
Both single and multipart seahng strlps
'__have been used for this purpose.

60

With such sealing strips it has been normal to pmmde‘ -
a certain amount of clearance between the side walls of

the slot and the sides of the sealing strip and to provide -
means for urging the sealing strip toward the inner surface -

 of the peripheral wall of the outer body. With this ar-
- rangement when a difference in- gas pressure ex:sts be-
tween two adjacent working chambers, the gas on _the

~ high pressure side of the seal can enter the slot and urge
the side of the sealing strip- against the side wall of the |

slot on the low. preseure suie of the seahng str1p

wardly, the sealing element engages only the radially outer
edge -of the groove and can always easily be brought
into alienment with the side wall of the slot in the apex

| portion of the rotor that carries the sealing strlp

The same desired effect of having the engaging surface

ate body compnses

the annulus receives the sealing element. In such an em-

bodiment, if the intermediate body is formed as a spreader

"body through suitable dimensioning of the slotted annu- |
lus, relatively large: tolerances can be permltted because -

such -an intermediate bedy may be spread by internal ten-

_'smn Or gas pressure from one of the adjacent- working
chambers to keep it in seahng contact with the inner sur-

C ‘face of its recess in the rotor.

70

A problem that has béen enccuniered in the use of pre-

| vlcmsly known sealing. systems in rotary combustion en-
gines is that sealing engagement between the end face

seals and the intermediate body can be disrupted by

-changmg condltmns of oper ation. It has been semewhat o
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D
difficulf to obtain a reliabie s
of an end face seal with the adjacent intermediate bodies,
since the end face seals preferably have a strip-shaped
configuration and are subject to having their position rela-
tive to the intermediate body changed during operation
under the influence of centrifugal forces, gas pressures,
and thermal stresses.

Accommﬂlj, it 15 an ob;qect of this
invention to. provide a novel sealing system that will en-

caling contact of both ends

sure adequate sealing engagement beiween the ends of -

the end face seals and the intermediate bodies regardless’
A pre--

oi changes in operating conditions of the engine.

10

ferred embodiment for achieving the foregoing obiject

provides a sealing system that includes a sealing body

positioned between each intermediate body and the end
15

wall of the outer body. This sealing body is located
within a recess in the rotor and is in the form of a slotted

annulus which is adapted to receive the radially inmer.

and axially outer end of the sealing element within its slot.
The ends of the end face seals abut in sealing engagement
against the outer surface of the sealing body.

The sealing body is under the action of gas pressure and
is able to engage the sealing element as well as the ends of
the adjacent end face seals as it is arranged with clear-
ance within its recess. When the sealing body is made

in the shape of a slotied annulus that is spread by internal

tension, or placed under stress when inserted in 1t recess,

Spe erad by gas pressure, it automatically maintains if-

self in sealing contact or enﬂagemem with the ends of tbe
face seals.

(as pressure acts also behind the intermediate body and

resses this body toward the sealing body to urge the seal-
ing body against the ad;accnt end wall of the outer bady.
With such a coqngaraLloﬂ and arrangement an eiffective
seal without gaps is cbtained.

beay has one of the prukuﬂy described desirable shapes,
but 1t 1s within the scope of this invention to use the seal-
ing obody in combination with an intermediate body of
previous?y-- known configuration, since the sealing body
iiseli achieves the desired sealing in providing continuous
sealing engagement with the ends of the end face seals,
and the advantages of a sealing system without gaps pro-

viding sealing inferconnection between the sealing strip

and the end face seals is obtainsd. | |
To provide a completely closed sealing system without
gaps, 1t is desirable that the sealing body and the end
faca
sealing bedy and end face seals so that the amally outer
face of the intermediate body engages.the junciure be-
tween the sealing body and the end face seals.
rangem
the gom‘r abutment of the end f lac:e seals with the seadng
body. |
Additional objects of this mveﬂtmn are to prowﬁe a

novel sealing system for rotary mechanisms that ensures |
a closed sealing system without gaps between its compo-

nents at their points of ]L*‘tcture and in which all of the

Preferably, the inter-.
mediate body that is used in combination with the sealing

seals have the same axial width and to arrange the

This ar-
ent ensures that the intermediate body bridges

b
T
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sealing coraponents are in mutual sealing engagement

| W}ﬂ‘l one another. This invention also provides a novel

caling system a,hat makes use of gas pressure within the

60

rotary mechanism to re-enforce the inherent sealing capa-
bilities of the system and prevent gaps from occurring

between the compﬂnm’ta of the sys‘i‘em during cperation.

A further object of this invention is to provide a novﬁi'_.;
a rctary mechanism in which seme of

seaiing sysiem for a

cfiicient and effective sealing engagement with each other
at their points of juncture regardiess of varving condi-
tions of operation _{]f the mechanism. Preferably, this
combination comprises an infermediate body between the
ends of the end face seals and the radially inner end of the
sealing elements in which the surface engagement be-

tween the intermediate body and the side wall of the seal-
ing element is achieved by a line contact and in which
preferably, a sealmg_ body is provided axially outward
from the intermediate body. The sealing body is in seal-
ing engagement with the ends of the end face seals where

‘these abut against the sealing-body and the sealing body

is under internal tension- Wthﬂ enforces this abutting
contact with the cnds of the end face seals. and may also
ba under gas presqurﬂ to achieve the same end. This

- novel sealing system ensures effective Sﬂalmg through the

mutual cooperation and 1nteractitm of the camponents that
c&mpnsu it, |

Additional objems and advantaﬂes of the mvemmn will
be set forth in part in the descrlptlon that follows and in
part wiil be obvious from the description or may be
learned by practice of the invention, the objects and ad-
vantages being realized and attained by means Of the in-
stmmentahﬂes and combmat ons particularly pointed oat
in the appended claims. |

The invention consists in the novel parts constructions,
arrangements, ccmbmatmns and lmprovemems shown and
described. |

As accompanying drawmgs that are lqmlporatad in and
constitute a part of this speciﬁcatm*l illustrate various
embodiments of the invention and together with the de-
scription serve to explain the prmmples of the invention.

Of the drawings: - |

FiG. 1 is a side elevation view of one t}p-.. of rotary
combustm*l engine with which the t}resem invention may
be used. Th1s view shows.the engine as it appears with

one end wall of the cuter body mmwed and is taken along

the line 1—1 of FIG. 2; |
Fi(3. 2 is a central ‘JEIHC&I section taken amnﬂ' the

line 2—2 of FIG. 1;

FiG. 3i1s a semonal view of 1he> embodlment of a seal-
ing system that is somewh*tt similar LO that disclosed in
application 761,339, now Patent No. 3,064,880. FIG. 3
shows this: embod1me:nt as it appears When forming the
seal between chambers A and B of FIG. 1 with the rotor

in the position shown in FIG. 1. The remaining figures of

the drawines that show emwodimems of ﬂllS invention
also show-these embodiments in- the form in which they
would appear when providing sealing between chamber
A and chamber B m‘.h the rotor in. Lb pcs*tmn as shown

FIG 4 is a sectiona? view taken along the ime 4—4 of
| 5 1S a secimnﬂl vmw of one em bsdlmbnt 01 the
novel SﬁELﬂb system formin g this-inveation; .
- FiG. 0i1sa swtmnai VIeW. takﬂn alanﬂ' fhe 1 ne &
FiG. 35; : o

FI1G. 7 is a perSpectwe view - of the commmm form-
ing the mtamad*ate bc}dy of the: sealmg sy‘az,sm depicted
in FiQs, 5; :

16, 8 1S

hrj
3 i Y
CD- o |

sea,tmnal view - 0f a spaimg SV8 em form-

mﬂ a second embc:dlmem cf this invention;

FIG. 9 is a sectional view tamn alor*g the line 9—9

_. ot f?G 8;.

the components of the system are unf..i er internal tension -
that serves tc ensure sealing engagement between mm};a-

“nents of the system at their points of juncture.

To achieve the foregoing objects, and in. acn.,c-rd ﬂuﬂ |
with its purpose, this invention provides means which, as

embodied and broadly described, comprise a novel sealing _'
system for sealing the working chambers of a rotary mech-

‘anism, one from the other, by ac‘lfevlnﬂ a combination. of .
sealing campancms that cooperate Lomathefr io prowde:

FI1G. 10 is a %ectmnal we*ﬁ ef a s a‘mg sy&em form-

ing a third embodiment of this ivention; and

FIG 1i: 1s a sectlonal vxew ta:a:...-n aloﬂg ﬂ*ee lme ‘E"“Q—-E" |

| _or FIG. 10.

it 15 to be Lmderqtoed Ehaﬁ: both the. mreﬂoma gmgeml

description - and the . following detailed demn;tmn are

exemplary and. eXplmatory bLt are not: wstnc we of the
mventmn : | |

Reference le now bh made 111 detaﬂ to thﬁ preseqt

preferred embodiment of the inven ition, ‘an e‘mmple of
| w;.nch is hlust ated in the accolﬂpany;nﬂ dra Wings.
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In accordance with the invention, a rotary combustion

. engine and novel sealing system for sealing the work-
ing chambers of such an engine, one from the other, are

. provided. As embodied and as shown in FIGS. 1 and 2,
~the present preferred embodiment of the invention In-

-cludes a rotary combustion engine comprising a ﬂettera‘ly
triangular rotor 1@ having arcuate sides which is eccen-
trically suppelted for rotation within an cuier beey 12,

Although in the illustrative embodiment shown in the
~ drawings the outer body 12 is fixed or stationary, a prac-

" tical and useful form of the invention may be constructed

“in which both the outer body and rotor are rotary; in the
latter form of the invention, the power shaft is driven di-

tectly by rotation of the outer body, and the inner boriy_

~or rotor rotates relative to the.outer body.
As shown in FIGS. 1 and 2, and as here preferably em-
 bodied, the rotor 18 rotates on an axis 14 that 1s eccentric

from and parallel to:the axis 1§ of the curved inner sur-
face 18 of the outer body 12. The distance between the
axes 14 and 16 is equal to the effective eccentricity of the
engme and is designated ¢ in the drawings. The curved
inner surface 18 of the outer body 12 has basically the
form of an epitrochoid in geometric shape and inciudes
two arched lobe-defining portions or lobes,

As embodied, the generally triangular shape of the rotor
18 corres gends in.its configuration to the “innerenvelope”
or the maximum profile of the rotor that will permit inter-
- ference-iree retatlen of the rotor 1¢ within the outer

Jbody 12.

In the form of the invention 111ustrated the outer body'.
12 comprises a.peripheral wall 2§ that has for ifs inner

surface the curved inner surface 18, and a pair of axially-

spaced end walls 22 and 24 that are. dtsposed on epp051te

sides of the peripheral wall 2.

The end walls 22 and 24 support a shaft 25, the gee-
metric center of. which is commdeat with the axis 16 of
‘the.outer body 12. This shaft 26 is supported for rota-
tion by the end walls 22 and 24 on bearings 28. A shaft

eccentric 39 is rigidly aitached to or forms an integral -

‘part of the shaft 26, and the rotor 18 is supported for
rotation or rotatably meumed on the shaft eccentric 30 by

‘the rotor bearing 32. |
As shown in FIGS. 1 and 2, an int ernally-toothed or
ring gear 34 is rlgldly attached to one end face of the

rotor 10. The ring gear 34 is in mesh with and externally-
toothed gear or pinion 36 that is rigidly attached to the

 stationary end wall 22 of the outer body EZ.-
~ From this construction, it may be observed that the

 gearing 34 and 36 does not drive or impart torque to the -
 shaft 2% but serves to index or register the position of

the rotor 18 with respect to the outer body 12 and to keep
the rotor in phrase as the rotor rotates relative to the outer

body. The gearing also enforces the desired speed ratio

" between the rotor and the shaft and removes the posi-

 tioning load that would otherwise be placed upon the
apex portions of the rotor 19.

- As shown most elearly in FIG. 1 the rotor 10 includes

the ether lobe is provided with an exhaust port 30.
the rotor 10 rotates, a fresh charge is drawn into the ap-

10

15

when it is eperated as a d1ese1 the spark plug 46 is not

“required, since ignition of the fuel is initiated by the tem-

perature reached through high compression of the Work-

ing air. |
Also as shown In. FIG. 1 one lobe of the epltrechmdal-

inner surface 18 is provided with an intake port 48 and

As

propriate chamber (chamber A as shown in FIG. 1)

through the intake port 48. This charge is then succes-

sively compressed, ignited, expaaded and finally eahausted_

through the exhaust port 50.
All four successive phases of the engine cycle intake,

‘compression, expansion, and exhaust, take place within
each one of the variable volume working chambers A,

B, and C, each time the rotor 10 completes one revolution

within the outer body.
The working faces 44 of the rotor 1@ are prowded with

- cut-out portions or channels 5Z that permit combustion

20

25

'gases to pass freely from one lobe of the ep1troeh01da1

inner surface 18 to the other lobe when the rotor is at

or near the dead center of maximum compression p031-
tion,

Also, a desired eomplesswﬁ ratio for the engine .
may be attained by approprzate pl‘OpOlthIllIl“ of the vol-

ume of the channels 52.
In the present nreferred embodtment the gear ratio be-

- tween the gearing 34 and 36 is 3:2 so that each time the

30

35

40

rotor 18 completes one revolution about its own axis 14,
the shaft 26 rotates three times about its axis 16. The
gearing thus enforces a speed ratio between the shaft 26

and the rotor 18 of 3:1.

~ As shown in FIGS. 1 and 2 sealing Stl‘lpS 48 are car-
ried with clearance in each slot 54, and these sealing strips
49 continuously slide on the inner surface 18 of the outer
body 12 and thus seal the three working chambers A, B,
and C from one another in a peripheral direction. The
rotor 10 is also provided in each of its end faces with end
face seals 56 that are axially movable and that are con-
nected with sealing strips 40 by amally-movable inter-
mediate bodies 58. The three different types of seals,
the sealing strips 40, the end face seals 56, and the inter-
mediate bodies 58, thus serve 1o comprise a complete seal-

- ing system to seal eaeh of the chambers A ‘B, and C one

~ from the other.

45

An embodiment smular fo that of Patent No. 3 064, 880

_is illustrated in F1Go. 3 and 4. As shown most clearly in
FIG. 3, an annular recess 69 is provided beneath and sur-

 rounding the radially inner end of the slot 54. This an-

o0

“nular recess 68 accommodates an amally—movable mter-

mediate body 58 with a sliding fit. |
The intermediate body 53, as shown in FIG. 3, includes -

~a groove 62 that receives the radially inner and axially
outer end of the sealing strlp 40. For proper fitting of the

o parts and as can be seen in FIG. 3, the groove 62 must

be in exact alignment with the slot 54 so that the side face

- 64 of the sealing strip 48 will be in contact with both the

three apex portions 3& that carry radzally movable seal- |

ing strips 40. The sealing strips 40 are in substantially

‘continuous gas-sealing engagement with the inner surface
18 of the outer body 12 as the rotor 18 rotates within and

relative to the outer body 12.

By means of the rotation of the rotor 16 relatwe to the

outer body 12, three variable volume working chambers
A, B, and C are formed between the peripheral working
faces 44 of the rotor 10 and the inner surface 18 of the
outer body 12. As embodied in FIG. 2, the rotation of

‘the rotor relative to the outer body 1s counterclockwise

and is so indicated- by an arrow.
A spark plug 46 is mounted in the peripheral wall 20

- of the outer bedy- 132,
engine. cycle, the _,_sp_ar_k plug 46 provides ignition for a
‘compressed combustible mixture which, on expansion,

~drives the rotor in the direction of the arrow. The rotary . '

combustion engine may also be operated as a diesel, and

and at the appropriate time in the

60

65

side wall 66 of the slot 54 and the side wall 68 of the
eroove §2, when the higher pressure is in chamber B. If
the pressure in chamber A should be hlgher however, the
side face 70 of the sealmg strip 40 must be in sealing con-
tact with both the side wall 72 of the slot and sule wall

74 of the groove 62.

Also as shown in FIGS. 3 and 4, strlp-shaped end face '
seals 56 are carried within end face grooves 76 on each

‘end face of the rotor 16. The end face seals 5% are axial-

ly movable within the grooves 76 and are in joining abut-

" ment against the intermedijate body 58. If the gas pressure

in chamber B is higher than the pressure in chamber A,

~ as shown in FIG. 3, the sealing strip 40 is urged toward

70

the walls 66 and 68 Also the gas pressure acts under-

‘neath the sealing strip 49 to urge it radially outward to-
wards the inner surface 18 of the outer body 12 to hold
- the sealing strip 48 111 seahng engagement Wlth the inner

surface 18.
Further, the gas. pressure add1t10naﬂy aets within _the
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annular recess 60 behind or axially inward from the inter-

mediate body 58 and urges it axially outward into sealing

engagement with the inner surface of the end walls 22 and

24, Finally, the gas pressure urges the end face seals 56
toward the radially inner side wall 78 of the end face
grooves 76 and axially outward into sealing engagement

“with the inner walls of the outer body end walls Z2 and

- 24. 'These latter functions of the gas pressure are best
illustrated in FIG. 4.

- From the foregoing description, it is apparent that the
embodiment illustrated in FIGS. 3
the intermediate body 58 accomplishes a tight connection

between the sealing strip 42 and the end face seals 56. This
embodiment, when made to proper tolerances, effectively

seals the slot 54 and end face groove 76 from each other,
but this desideratum is achieved through the aid of at least

two snug fits. These snug fits, of course, render the assem-

bly and exchange of the components of this sealing system
difficult.

In accordance with the present invention, a novel seal-
ing system is provided for sealing the working chambers,
As here preferably embodied, and as
shown in one embodiment in FIGS. 5 and 6, the intermedi-
ate body 8% is provided with a groove 82 that becomes

one from the other.

progressively larger in width in a radially inward direc-
tion. This configuration provides a wedge-shaped groove

for the groove 82, and because of this configuration of

the groove 82, the sealing strip 4% meets the intermediate
body &8 in sealing engagement along a line contact, name-
ly, the line formed by the oute
meeting the side face 64 of the qeahng strip 49,

From a study of FIGS. 5 and 6, it is apparent that the.

intermediate body 88 can adjust ifself under gas pressure
in such a manner that the outer edge 84 of the groove

382 will always be in alignment with the associated side <

wall 66 of the slot 54.

A rperspective view of the intermediate body 88 is
shown in FIG, 7. This view gives a ready grasp of the
exact configuration of the intermediate body &§ and its
wedge-shaped groove §2.

Other than providing sealing engagement by a lme-”

- contact between the outer edge 84 of the wedge-shaped

groove 82 and the side face 4 of the sealing strlp 490,
operation of the embodiment of FIGS. 5 and 6 is not -
different from the operation of the embodiment of FIGS.

3 and 4.

In accordance with this invention, a second embodi-

ment of the novel sealing system for sealing the cham-
- bers of a rotary mechanism, one from the other, is pro-
vided. As here preferably embodied, this second em-
bodiment 1s illustrated in FIGS. 8 and 9 and comprises
for the mtermediate body of the sealing system a slotted
annulus §6. The slot 88 of the annulus 8§ receives the

radiaily inner and axially outer end of the sealing strip
49, The annulus 86 is inserted in an annular chamber
50 that is formed from the inner surface of the recess.

60 and the outer surface of a projecting boss or insert
82 that 1s concenfrically arranged within the recess &8.

‘The purpose of the boss 92 is to diminish the volume
of the recess €9 underneath the sealing sirip 49 as far
as practicable, because otherwise this volume would be
too large to respond quickly enough to changes of pres-
sure in the adjacent working chambers A and B.

As 1n the embodiment of -FIGS. 5, 6, 7, the sealing
strip 49 1n this embodiment also engages the slotted an-

nulus 66 only along a line contact or relatively small
surface that can adjust ifself without difficulty to exact

r edge 84 of the groove 82

3,180,560

"

10
and 4 is one in which -

o
b |

511

D
A

“ing chambers or rotary mechanis

‘body 94 and the end face scals 56.-

0
]

this embodiment, the end face seals 56 are also 1n joining
abutment ‘against the annulus 86,

In. the embodiments of the. present mventlon 1Hus-
trated in FIGS. 5 through 9, the junction of the end iface
seals 56 with the intermediate bodies 58 and 86, respec-
tively, is accomplished by joint abutment. Unless
Snug fit is provided for this joint abutment, it is difficult

to insure that both ends of each end face seal 3¢ will

maintain the desired joint abutment for sealing engage-
ment under all operating conditions. The end face seals
56 may change their position with-respect to the infer-
mediate bodies 58 and 86 because of the influence of
centrifugal forces, gas pressures, or thermal stresses.
Also, as operating temperatures vary, the length of the
end face seals 56 will also: vary and may deleteriously
affect the quality of the sealing engagement at the joint
abutment,

In accordance with the present mventwn a third em-
bodiment of a novel sealing system for sealing the work-
1, one from the other,
is provided. This third embodiment provides a solution
to the problem of ensuring 2 joint abutment between
the intermediate body and the end face seal.

As here preferably embodied, and as shown in. FIGS.
10 and 11, a slotted annulus 88 is provided that 15 the
same as the slotted annulus 86 in its basic configuration.
Axially outward from the slotted annulus 89", there is
provided a sealing body 94 in the form of a second
slotted annulus, and this sealing body s arranged with
clearance within the annular chamber 990.

 If the higher pressure, as shown in FIG,. 10, 1s In
chamber B, both the slotted annulus 86’ and the sealing
body 94 will be turned by gas pressure in a clockwise
direction until the faces 86 and 98 of the slotted annulus
86°, and sealing body 84, respectively, are in sealing en-
gagement ‘with the sealing strip 40. = At the same time,

the external surface of the sealing body 94 will be in
- contact with the ends -of the end face sesals 56.

The abutment of the end face seal against the ex-

Y. ternal surface of the sealing body $4 can be enhanced

in effectiveness by spreading of the sealing body 94 under
the influence of gas pressure. The gas pressure also
enters the annular chamber 90 axially inward behind the
slotted annulus 86" and urges it axially outward against

45 the sealing body 94 until the. sealing body is in sealing

engagement with the adjacemt inner surface of the end

wall of the outer body.

As shown in FIG. 11, the sealing body ©4 and the end
face seals 56 have the same axial width, and the axially
outer face of the slotted annulus 86" is located so that

it engages the axially inner face of the sealing body 94

and bridges the joint abutment 18¢ between the sealing
A combination is thus
created that ensures a tight seahng connection between
the sealing strip 40 and the end face seals 56 as well

a sealing of the slot 54 and the end face groove 76
from each other.. The combination of the components of

~ this novel sealing system provide through the interaction

G0

alignment with the associated side wall 64 of the slot

54 responsive to gas pressure.
86 provides the advantage of not requiring its external
surface to be dimensioned to vield a sliding fit against

the inner surface of the recess 60, because it can be |

dimensioned in a manner so -that its own internal tension
or gas pressure wiil spread it so that it comes into sealing
engagement with the inner surface of the recess ¢0. 1In

Also, the slotted annulus

70

of the sealing body 94 and slotted annulus &6’ a sealing
connection that is not ianfluenced by thermal expansion
or contraction of the end face seals 56.

In addition, this latter embodiment of the present in-

- vention permifs a free assembly, inferchange, and ex-
~change of all sealing parts without the necessity of ma-
chining the parts to narrow tolerances, because the slotted

annulus 86 and the sealing body 94 can both adapt

- themselves to the exact sealing requirements of the mo-

ment through the influence of gas pressure and their own
resiliency. | : -

This invention in its broader aspects is not limited
to the specific mechanisms shown and described, but also
includes within the scope of the accompanying claims

~any . departures made from such mechanisms that do not
~sacrifice its chief advantages.




What 1S clfumed is:

1. In combination with a rotary mechamsm compris-

- ing a hollow outer body, having an axis, axially-spaced

| :.end walls, and a peripheral wall interconnecting the end
1ounted within the outer body and

walls, and a rotor |
rotatable relative to the outer body, the rotor having
axially-spaced end faces adjacent the end walls of the

outer body and a plurality of circumferentialiy-spaced .

apex portions in sealing engagement with the inner sur-
face of the peripheral wall to form a plurality of work-

ing chambers between the rotor and the inner suriace of -

“the outer body that vary in volume upon relative rotation

of the rotor within the outer body; the 1mpr ovement of
a sealing system comprising each apex portion of the rotor - -

having an a‘{mlly-extendmﬂ slot, a 1ad1al].y movable seal-
ing strip carried in each slot, and in sealing engagement

with the inner surface of the peripheral wall of the outer
body, the end faces of the rotor having grooves extending
~ between apex portions, axially movable end face seals
~carried in each end face groove, each end face of the
- rotor also having recesses -adjacent each apex portion,
rried in each recess
. -.of the rotor and in sealing engagement with the adjacent
~ end wall of the outer body, the end face seals extending
- . between ad]acent intermediate bodies and having their
- ends in joining abument against. the intermediate bodies,
-~ each intermediate body having a cavity therein receiving -

' ‘axially movable intermediate bodies car

the radially inward edge of the sealing strip, said cavity

- being larger at its radially inward portion than at the pe-
- ripheral portion, said intermediate body having substan-
tially line-contact at the penpheral portwn of the cawtyt

with the sealing strip.

2. The invention as deﬁn'ed in clalm 1, m whmh th...«' "

cavity in the intermediate body is wedge- Shaped
3. The invention as defined in claim 1, in which the

~intermediate body is formed as a spreader body that

o _engages the inner surface of the recess. -
- . The invention as defined in claim 1, in wmch the |
L mtermedmte body comprises a slotted annulus, and in

‘which the slot serves to.accommodate the sealing strip.

3,180‘,560 '
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5 The invention as ‘defined in claim 4, in whwh ’me

recess in the end face of the rotor that accammodates -

the slotted annulus is annular in shape. | |
6. The invention as defined in claim 1, 1n_-_whic;h the
- intermediate body comprises a first part and a second part,
the first part of the intermediate body being a sealing
body, and the second part of the 1*1termedlate vody being
the intermediate body proper, and in which the seal-
ing body is positioned amally outward from the mfer-
mediate body proper and is carried in the recess in the
rotor with clearance, the sealing body also having a
 groove in which it receives the radially inner and a}{mﬂy |
- outer end of the sealing strip, the sealing body being in
abutting engagement with the ends of the end face seals,
7. The invention as defined in claim 6 in which the
sealing body comprises a slotted annulus ‘the slotted
annulus bemg under internal tension when it is carned |

W {
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in the recess in the rotor, and also arrangsd so that it

- is subject to movement within the recess responsive to gas
20) pressﬂre, whereby under the influence of its internal ten-
~ sion and gas pressure the slotted annulus may. be urged
“into contact with the adjacent ends of the end face seals.
8. The invention as defined in claim 6, in which the
seahnﬁ body and the end face seals have the same axial
width, and in which the end face of the intermediate body
proper engages the sealing body and bridges the joint abut-
ment between the end face seals and the sealing bedy.
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