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The present invention relates to sealing ar-
rangements for elastic fluid compressors of the
type utilized in wind tunnels or other elastic
fluid conveying systems.

In the operation of wind tunnels or like ap-
paratus for conveying elastic fluids it is often
a rigid requirement that oil vapor from the lu-
bricating system of the compressor serving the
tunnel and air from the atmosphere surround-
ing the tunnel should not be permitted to enter
and become admixed with the air or other elas-
tic fluid being circulated. A reason for this re-
quirement in wind - tunnel operation, for ex-
ample, is that the velocity of the elastic fAuid
cireulated is extremely high and the presence
of oil vapor, dust or an excessive amount of
moisture in the circulated fluid has an adverse
effect on objects placed in the tunnel for test
purposes. To obtain high  velocities in wind

tunnel operation it is the practice in some in- %

stances to operate at subatmospheric pressures
such that both the inlet and discharge pres-
sures of the compressor are below atmospheric
pressure. As the rotor shaft of the compressor

must - extend through a shaft opening in the :

casing of the compressor, so that -it can be
coupled to suitable driving means, the oppor-
tunity for atmospheric air to enter the wind
tunne] through such shaft opening is present.

A sealing device at the junction of the rotor ¢

shaft and casing can only impede, hot prevent,
the flow of atmospheric air therethrough.

It is therefore an object of the present inven-
tion to provide a new and improved sealing ar-
rangement for a compressor adapted to service
an elastic fluid conveying system

Another object of .the invention is to provide
a new and improved sealing arrangement :for a
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tional view of an axial flow compressor embody-
ing my new and improved sealing arrangement.

Referring to the drawing, a compressor em-
bodying the present invention is shown installed
between conduit portions 5 and § of an elastic
fluid conveying system which, for example, may
be a closed circuit wind tunnel. . The compres-
sor has a casing, completing the circuit between
conduit portions 5 and 6, which comprises in-
let and discharge portions T and 8 and a gen-

‘erally cylindrical central portion § defining the.

interior of the casing. Formed or mounted re-
spectively in casing portions T and 8, in-axially

spaced and axially alighed relation, are two hub

members 1l and {2 which form, respectively
with casing portions. T and 8, an annular inlet
passage {3 and an annular discharge passage (4.

Hub members I{ and 12 are each formed with
a generally annular portion adjacent the in-
terior -of the casing and an enclosing end wall
portions, {5 and 6 respectively, at the opposite
end from the interior of the casing. Rotatably
disposed in the casing is a rotor 1T having a
blade carrying portion ITa which extends ax-
ially hetween hub members (1 and 12, a shaft
portion [7b which extends into the bore of the
annular -portion of hub member (1 and through
2 shaft opening I8 in end wall portion i5, and
9, shaft portion [Tc which extends into the an-
nular portion of hub member {2 but terminates
short of end wall portion i6. Shaft portion 17b
may be coupled with any suitable driving means
(not shown) for rotating rotor 11. A plurality
of blades (9 extend in a generally radial direc-
tion from the periphéry of blade carrying por-

_tion i7a of rotor {1 for cooperation in elastic

compressor which, upon installation of the com-

pressor in an-elastic fluid conveying system, will
prevent atmosplieric air as well as’ oil vapor
from the compressor bearings from entering
such system when the pressure of the fluid cir-
culated in the system is below atmospherlc pres-
sure.

Other objects will appear hereinafter as the
_ description of the invention proceeds.

The novel features of the invention and how
the objects are attained will appear more fully
from. this specification and the accompanying
drawing showing one embodiment of the inven-
tion and forming a part of this application, and
all these novel features are mtended to'be pomt—i
ed out. in the elaims.

In the drawing, the ﬁgure 1s % vertical sec? ;

40

fluid compressing relation with a plurality of
“blades 20 mounted to the internal surface of

casinig portion 9.

The internal surface or bore of the annular
portion of hub member {{ is provided, adjacent
the blade carrying portion tl1a of rotor 11, with

" a pair of axially spaced labyrinth sealing sur-

faces 21 and 22 which cooperate respectively,
in elastic fluid sealing relation, with cylindri-
cal surfaces 23 and 24 on shaft portion 17b of
rotor |1. Positioned axially between  sealing
surface 22 and end wall portion 15 is a bear-
ing 25 which. cooperates with a journal surface
26 on shaft portion. t7b. Hub member- {{ fur-
ther defines, in conjunction with shaft portion
17b, an annular chamber 27 between sealing
surfaces 21 and 22, an annular chamber 28 be-
tween sealing surface 22 and bearing 25, and an
annular chamber 28 between - bearing 25 and
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end wall portion (5. During normal operation
of the compressor a partial vacuum exists in
chamber 29 and, to impede the flow of atmos-
pheric air into chamber 28, a suitable ssaling
device 30 is provided between end wall portion

{5 and shaft portion [1b; the sealing device is
shown by way of example as an axial contact
type seal which abuts a collar 38a on shaft por-
tion 11b. A plurality of ports 31 circumferen-
tially surrounding bearing 25 provide for com-
munication between chambers 28 and 28 for a
reason appearing hereinafter. .

The internal surface of hub member 12 is pro-
vided, adjacent the blade carrying portion 17ag
of rotor {7 with a labyrinth sealing surface 32
which coopsrates, in elastic fluid sealing relation,
with eylindrical surface 33 on shaft portion §Tc
of rotor 17. Fositioned axially between sealing
surface 22 and end wall portion {§ is a bearing
34 which cocperates with & journal surface 35 on
shaft portion i7¢. Hub member {2 further de-
fines, in conjunction with shaft portion i7c, an
annular chamber 38§ hetween sesling surface 32
and bearing 34 and an annular chamber 37 be-
tween bearing 34 and end wall portion 16. A
suitable thrust bearing 28, which cocperates in
axial thrust bearing relation with a collar 33a
on shaft porticn fic, is housed in chamber 37.
A -plurality of ports 39 circumferentially sur-
rounding bearing 24 provide for communication
between chambers 38 and 37 for a reason appear-
ing hereinaiter.

. Communication between annular discharge
Dpassage {4 and annular chamber 27 may be pro-
vided by way of conduits 48 in rotor {1.

An arrangement for supplying: lubricating oil
to bearings 25 and 32 includes a pnsumatically
sealed tank &1, a conduit 42 having at one end
thereof a trunk extending into the tank and at
the other end therecf branches 42¢ and 420 lead-
ing to bearings 25 and 34 respectively, and an oil
pump 43 in conduit 42 for supplying 011 from the
tank to the bearings. .

. It was mentioned hereinabove that a main ob-
Jject of the present invention is to provide g seal-
ing arrangement which prevents atmospheric air,
as well a5 oil vapor from the lubricating system,
from entering the compressing chamber of the
compressor when the pressure of the elastic fluid
in inlet and discharge passages {8 and {4 is
below atmospheric pressurve, during operation of
the .compressor. 'To accomplish this object an-
nular chambers 28 and 3% are operatively con-
nected o a fluid exhausting device, shown herein
as a Vacaum pump A5, for maintaining a pre-
determined subatmospheric pressure in chambers
28 and 3§. Conduit means for connecting cham-
bers 28 and 3§ to pump 45 may comprise, for
example: an intermediate conduit portion 44
communicating at cne end thereof with an upper
portion 41 of the inferior of tank 41 and at the
other end thereof with branches £4q and 43b lead-~
ing to annular chambers 28 and 37 respectively,
- and a conduit.portion 48 cperatively connecting
vatuum pump 45 with the upper portion 4{a of
the interior of tank 4!; ports 38, circumferen-
tially surrounding bear'nv 34, connect chamber
37 to chamber 38. A cuantity of lubricating oil
is normally maintained in tank 41 at a level low
enough to permit air to be drawn from the inter-
mediate conduit portion 44 to conduit portion 48
and at a leve high enough to submerge the inlet
to conduit, 4 42. The oil level indicated by gauge
47 in the drawing would be suitable for example.
- The mode of operation of a compresser pro-

(4]
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vided with a sealing arrangement according to
the present inveniion will be explained, for the
sake of convenience, with the aid of assumed fluid
nressures in various parts of the system described
hercinabove. It will be understood, nowever,
that the particular pressures referred to herein-
after are not intended {o limit the present inven-
tion but are referred to merely by way of ex~
ample to facilitate an explanation of its mode
of operation,

When a compressor embodying the present in-

- vention is installed in a eclosed circuit wind tun-
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nel, represented by conduit portions & and 6 in
the drawing, the gquantity of air in the wind
tunnel and the speed of rotor {7 may be selected
such that the pressure in the inlet passage 3
will be 2 p. s. i. a. (pounds per square inch abso-
lute) and the pressure in the discharge passage
i4 will be 6 p. 5. i. a. Aitmospheric air pressure
is about 14.7 p. s. i. a. and the sealing arrange-
ment of the present invention functions to pre-
vent atmospheric air from leaking thirough seal
29 into the wind tunnel in the following manner.

Vacuum pump 45 may be operated to maintain
a pressure of 5.8 p. 8. i. 5. in chambers 28, 29, 36
and 37. As the air pressure in discharge passage
{4 is 6 p. s, 1. a., air will flow therefrom through
seal 32 to chamber 3§, where vabuum pump 45
maintains a pressure a 5.8 p. s. i. a., and from
passage §4 through conduits 48 to chamber 21
where, because of the pressure drop occurring in
conduits 48, the air pressure will be 5.9 p. 5. 1. a.
Ailr will flow from chamber 27 through seal 21 to
iniet passage {3, where the pressure is only
2 p. 8. 1. 2., and from chamber 27 through seal 22
to chamber 28 where vacuum pump 45 maintains
the pressure at 5.8 p. s. L. a. It is thus seen that
the sealing arrangement of the present invention
causes atmospheric air at 14.7 p. s. i. 2. fo flow
through seal 38 to chamber 28 and from there
through ports 3{ to chamber 23 from which it
is exhausted to the atmo..phere by exhaust pump
15.

Excess oil which flows out of bearings 25 and
34 into chambers 28, 29, 35 and 37 returns by
gravity through conduit branches 44a and 44b
to tank 41. Oil vapors emerging from bearings
25 and 34 info chambers 28 and 28 are of course
prevented from entering the wind tunnel in that
air which seeps into chambers 28 and 38 is con-
tinuously exhausted to the atmosphere as ex-
plained above. )

It will be understood that the present invention
is applicable to clastic fiuid compressors gener-
ally and is not limited partcularly to an axial flow
type compressor. Alse, that a compressor. em-
bodying the present invention may be utilized in
various elastic fiuid coriveying systems, other than

" wind tunnels, when it is desirable to prevent at-

mospheric air or other elastlc fluids from leaking
into suich systems.

While one embodiment of the. invention has
been described for the purpose of llustration, it

-should be understood that the invention is not

limited to the exact apparatus illustrated in the
modifications thereof, within the scope of the
appended claims, may be suggested by those
skilled in the art without deparfure from the
essence of the invention.

It is elaimed and desired to secure by Letters
Patent:

1. An elastic fluid compressor comprising: a
rotor; a casing enclosing said rotor in a manner
providing fluid inlet, compressing and discharge
sections disposed in series flow relation, said cas-
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ing including a hub portion at its inlet end pre-
senting a continuous interiol surfaee surround.
and mcludmg a _pa1r of ax1ally \spaced _contmuous
cylindrical surfaces ‘having a -sealing .coaction
with said end portion -of said rotor; a bearing
structure  carried by -said interior surface in
spaced axially outward relation with respect to
the outer one of said pair of surfaces, and ro-
tatably supporting the adiacent end :of said ro-
tor; a first means placing :said discharge section

(e

19

in communication with the space between said -

pair of surfaces; and a second means for ex-
hausting .gas .entering the space between said
bearing structure and the outer one of said -pair
of surfaces.

2. An elastic fluid compressor comprising: :a
rotor; a-.casing enclosing said rofor in a manner
providing fluid inlet, compressing and discharge
sections disposed in series flow relation, said cas-
ing inecluding -a first hub portion at its inlet end
and a second hub portion at its discharge end
each presenting a .contihuous interior surface
surrounding first and second end portions of said
rotor respectively, said surface of said first hub
member including a pair of axially spaced -con-
tinuous cylindrical surfaces having a sealing co-
action with -said first end ‘portion of said rotor
and said surface of said second hub member in-
cluding a continuous cylindrical surface coacting
with said second end portion of said rotor; a
first bearing structure carried by -said mtehor
surface of said first hub member in spaced:axially
outward relation with respect to the outer one
of said pair of surfaces and a second hearing
structure carried by said :interior surface of said
second hub meniber in spaced axially oubtward
relation to said cylindrical surface .of :said see-
ond hub member for rotatably supporting the
respective ends of said rotor; a -first means plac-
ing said discharge section in communication with
the space between said pair of surfaces; second
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means for exhausting gas entering the space -

between said first bearing structure and the.outer
one of said pair .of surfaces; and third means
for exhausting gas -entering the space hetween
said second béaring structure :and said cylindri~
cal surface .of said second ‘hub ‘member.

3. An elastic fluid compressor comprising: :a
casing; first and second axially spaced and ax-
ially aligned hub members mounted with respect
to said casing so as to forminlet and .discharge
passages respectively therewith -and an interior
space between said hub members, said hub:mem-
bers each ‘having a shaft receiving -portion; :a
rotor mounted. in -said -easing:having .a-Dblade
carrying -portion -extending axially between: said
hub -members, a first shafi:portion extending
into said shaft receiving portion . of sdid first hub
member, and a second . shaft :portion extending
into said shaft receiving: portion of szid :second
hub -member; said shaft receiving portion.of said

_first hub member having an interior surface pro-
viding a pair of axially spaced sealing portions
operatively associated with said first shaft por-
tion and a bearing operatively supporting said
first shaft portion disposed in axially eutward
relation with respect to the.adjacent one of -said
pair -of surfaces; said -first hub member shaft
receiving portion defining internally .thereof "in

cooperation with-said first shaft -portion:.a first

annular chamber between :said sealing :surfaces
and a second ‘annular -chamber. betwesn said
bearing and $he adjacent one of said "pair of
sealing surfaces condult Mmeans:: connectmg Said
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discharge ‘passage with said first -annular cham-
ber; and conduit means for connecting said :see-
ond -annular chamber to fluid pumping means
for maintaining -a predetermined pressure
therein.

4. An elastic fluid compressor comprising: a
casing; first and second axially spaced -and ax-
ially aligned hub members mounted with respeet
to said casing so.as to form inlet and discharge
passages respectively therewith and an interior
space between said hub members; said first -and

second hub members each having an annular

shaff receiving portion closed at its furthest end
from said interior space by an end wall portion,
said wall portion -of said first hub ‘member de-
fining a ‘shaft opening; a rotor mounted in said
casing having a blade carrying portion extend-
ing axially ‘between :said hub members, 4 first
shaft portion extending into said annular por-
tion of 'said first hub member and through said
shaft opening in sealing arrangement therewith,
and a second -shaft portion extending intp said
annular portion of said second hub member;

Ssaid - shaft receiving portion. of said first hub

member having an interior surface providing a
pair of axially spaced sealing portions operatively
associated with -said first shaft -portion -and -a
hearing  operatively supporting said first shaft
portion dispesed between said first hub member
wall portion and the adjacent one -of said pair
of surfaces; said first hub member annular por-
bion defining internally thereof in cooperation
with -said first shaft portion -a first annular
chamber between said sealing:surfaces and a sec-
ond annular chamber between :said ‘bearing and
the adjacent one of sdaid pair-of sealing surfaces;
conduit means in said -rotor connecting said dis-
charge passage with said-first anhular chamber;
and conduit means ‘in said first hub member for
co,nne.cti:ng :said seeond gnnular chamber to-fluid

pumping means for maintaining a predetermined
pressure therein.

5. An-elasticfluid compx:essor for-use-in-a-wind
tunnel or the 1like, comprising: a. -casing: first
and second axially -spaced: and axially -aligned
hub members mounted-with respect to said easing
so-as fo form inlet and discharge passages re-
spectively fherewith :and an -dnterior space be-
tween said -hub members; said first hub member
having -an annular -portion -with a pair of -axial-
1y spaced :internal sealing surfaces adijacent-said
interior -space, an -internal bearing surface 4in
spaced axially outward relation with -respect to
the ouber one of said pair of sealing surfaces,a
first internal xecess axially between said :sealing
surfaees, & second internal recess between -said
bearing-surface angd the outer one -of :said pair
of . sealing -surfaces; -eonduit means for .cenneet-
ing said seeond recess-to fluid pumping means
for maintaining a predetermined pressure there~
in; a retor mounted in said .casing ing.a blade
carrying porbion extending axially between said
hub members and .a shaft portion extending into
said -annular portion of said fixst hub member;
and conduit means connecting said -discharge

- passage with said first recess.

- first and second axially spased and- a3

75

8. An-elastic fuid :compresser -for use-'m 2
wind . funnel or -the like, comprising:

a- casing;
ally aligned
huh membevs mounbed with-respect to said cas-
iniat and rlscha{'ge passa,aes
nespecjslvely_ thﬁr;ewmh, and an interior spaceibe-
tween- said -burb 1members; -said .first hub wmem-
ber having :an annular pertion with a- pair of
axielly spaced internal sealing surfaces adjacent
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said -interior space, an end wall portion at the
opposite end from said pair of sealing surfaces
having a shaft opening, an internal bearing sur-
face spaced axially between said wall portion and
the adjacent cne of said pair of sealing surfaces,
a first internal recess between said sealing sur-
faces, a second internal recess between said bear-
ing surface and said pair of sealing surfaces;
‘conduit means for conneecting said second recess
to fluid pumping means for maintaining a pre-
determined pressure therein; a rotor mounted in
said casing having a blade carrying portion ex-
tending axially between said hub members and
a shaft portion extending into said annular por-
tion and through said opening in said wall
portion; sealing means between said shaft portion
and said wall portion; and conduit means in said
rotor connecting said discharge passage with said
first recess. :

7. An e¢lastic fluid compressor comprising: a
casing; first and second axially spaced and axial-
Iy alignad hub members mounted with respect to
said casing so as to form inlet and discharge pas-
sages respectively therewith and an interior space
between said hub members; said first and second
‘hub members each having an annular shaft re-
ceiving portion closed at its furthest end from
szid interior ‘'space by an end wall portion, said
wall portion of said- first hub member defining
a shaft opening; a rotor mounied in said casing
having a blade carrying portion extending axial-
ly between said hub members, a first shaft por-
tion éxtending into said annular portien of said
first hub member and through said shaft open-
ing in sealing arrangement therewith, and a
second shaft portion extending into said annular
portion of said second hub member; said shaft
receiving portion of said first hub member hav-
ing an interior,surface' providing a pair of axial-
1y spaced sealing portions operatively asscciated
with said first shait portion and-a first bearing
operatively supporting said first shaft portion dis-
posed between said first hub member wall portion
and the adjacent one of said pair of sealing por-
tions; said first hub member annular-portion de-
fining internally thereof in coopération with said
first shaft portion & first annular chamber be-
tween said sealing portions and a second an-
nular chamber between said first bearing and the
adjacent one of said pair of sealing portions; said
shaft receiving portion of second hub member
having an interior surface providing a sealing
portion operatively associated with said second
shaft portion and a second bearing operatively
supporting said second shaft portion disposed be-
tween said second hub member wall portion and
said sealing portion; said second hub member an-
nular portion defining internally thereof in co-
operation with said second shaft portion a third
annular chamber between said second bearing
and said sealing portion; conduit means connect-
ing said discharge passage with: said first an-
nular chamber; and means for maintaining pre-
.determined pressures in said second and third
annular chambers. i

8. An- elastic fluid compressor comprising: a
casing; first and second axially spaced and axially
aligned -hub members mounted with respect
to said casing so as fo form inlet and dis-
charge - passages respectively therewith and an
interior space between said hub members, said
first and second "hub members each having
an - annular shaft receiving portion; a rotor
mounted:in said casing having a blade carrying
portion extending axially between said hub mem-
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8

bers, a first shaft portion extending into said ar-
nular portion of said first hub member and a
second shaft portion extending into said an-
nular portion of said second hub member; said
shaft receiving portion of said first hub member
having an interior surface providing a pair of
axially spaced sealing portions operatively asso-
ciated with said first shaft portion and a first
bearing operatively supporting said first shaft
portion disposed in spaced axially outward rela-
tion with respect to the outer one of said pair
of sealing portions; said first hub member an-
nular portion defining internally thereof in co-
operation with said first shaft portion a first an-
nular chamber between said sealing portions and
a seeond annular chamber between said first bear-
ing and said outer one of said pair of sealing
portions; said shaft receiving portion of second
hub member having an interior surface provid-
ing a sealing portion operatively associated with
said second shaft portion and a second bearing
operatively supporting said second shaft portion
disposed in spaced axially outward relation with
respect to said sealing portion; said second hub
member annular portion defining infernally
thereof in cooperation with said second shaft
portion a third annular chambker between said
second bearing and said sealing portion; conduit
means  connescting said discharge passage with
said first annular chamber; and means for main-
taining predetermined pressures in said second
and third annular chambers,

9, An elastic Buid compressor comprising: a
rotor; a casing enclosing said rotor in a manner
providing Auid inlet, compressing and discharge
sections disposed in series flow relation, said
casing including a hub portion at its inlet end
presenting a continuous interior surface sur-
rounding the corresponding end portion of said
rotor and including a pair of axially spaced con-
tinuous cylindrical surfaces having a sealing co-
action with said end portion of said rotor; a bear-
ing structure carried by said interior surface in
spaced axially cutward relation with respect to
the outer one of said pair of surfaces, and rotat-
ably supporting the adjacent end of said rotor:
said interior surface of said hub porticn defining
in cooperation with said corresponding end por-
tion of said rotor a first annular chamber between -
said pair of surfaces and a second annular cham-
ber between said bearing structure and the outer
one of said pair of surfaces; a passage means
placing said discharge section in communication
with said first annular chamber; a pneumatically
sealed -lubricant confining tank disposed below
said second annular chamber, means for deliver-
ing lubricant under pressure from said tank to
said ‘bearing strueture, a gravity return conduit
means placing said second chambper in communi-

-eation with a portion of said tank above the level

of tubricant confined therein, and a fluid exhaust-
ing device communicating with said portion of
said tank. .

10. An elastic fluid compressor comprising: a
rotor; a ¢asing enclosing said rotor in a manner
providing fluid inlet, compressing and discharge
sections disposed in series flow relation, said
casing including a hub portion at its inlet end
presenting "a - continuous interior surface sur-
rounding the corresponding end portion oi. said
rotor and including a pair of axially spaced con-
tinuous cylihdrical surfaces having a sealing ¢co-
action with said end portion of said rotor; a bear-
ing structure carried by-said interior suriace in.
spaced axially outward relation: with respect to
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the outer one of said pair of surfaces, and rotat-
ably supporting the adjacent end of said rotor;
said interior surface of said hub portion defining
in cooperation with said corresponding end por-
tion of said rotor a first annular chamber between
said pair of surfaces and a second annular cham-

ber between said bearing structure and the outer

one of said pair of surfaces; a passage means
placing said discharge section in communication
with said first annular chamber; a lubricant con-
fining tank, means for delivering lubricant under
pressure from said tank to said bearing structure,
8 return conduit means placing said second an-
nular chamber in communication with said tank,
and a fluid flow inducing device operatively asso-
ciated with said return conduit means for effect~
ing a withdrawal of fluids therethrough from said
second chamber,

11. An elastic fluid compressor comprising: a
rotor; a casing enclosing said rotor in 2 manner
providing fluid inlet, compressing and. discharge
sections disposed in series flow relation, said
casing including a hub portion at its inlet end
presenting a continuous interior surface sur-
rounding the eorresponding end portion of said
rotor and including a pair of axially spaced con-
tinuous cylindrical surfaces having a sealing co-
action with said end portion of said rotor; g bear-
ing structure carried by said interior surface in
spaced axially outward relation with respeet to

the outer one of said pair of surfaces, and rotat-

ably supporting the adjacent end of said rotor;
said interior surface of said hub portion defining
in cooperation with said corresponding end por-
tion of said rotor a first annular chamber between
said pair of surfaces and a second annular cham-
ber between said bearing structure and the outer
one of said pair of surfaces; a passage means
placing said discharge section in communication
with said first annular chamber; a lubricant con-
fining tank, means for delivering lubricant under
pressure from said tank to said bearing structure,
& conduit means having an intermediate portion
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thereof placing said second chamber in commu-~
nication with said tank at a point above the level
of lubricant confined therein, and g fluid flow in-
ducing device operatively associated with said
conduit means at point disposed in downstream
relation to said portion thereof.

12. An elastic fiuld compressor comprising: a
rotor; a casing enclosing said rotor in a manner
providing fluid inlet, compressing and discharge
sections disposed in series flow relation, said
casing including a hub portion at its inlet end
presenting a continuous interior surface sur-
rounding the corresponding end portion of said
rotor and including a pair of axially spaced con-
tinuous cylindrical surfaces having a sealing co-
action with said end portion of said rotor; a bear-
ing structure carried by said interior surface in
spaced axially outward relation with respect to
the outer one of said pair of surfaces, and rotat-
ably supporting the adjacent end of said rotor;
said interior surface of said hub portion defining
in cooperation with said corresponding end por-
tion of said rotor & first annular chamber between
said pair of surfaces and a second annular cham-
ber between said bearing structure and the outer
one of said pair of surfaces; a passage means
placing said discharge section in communication
with said first annular chamber; a lubricant con-
fining tank, means for delivering lubricant under
pressure from said tank to said bearing structure,
a conduit means having an intermediate portion
thereof placing said second chamber in communi-
cation with said tank and a fluid flow inducing
device operatively associated with said conduit
means at a point intermediate the ends thereof.

ARNOLD H. EHLINGER.
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