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10 Clalm‘s‘.

1

My invention relates to pumps and: Jparticu-
larly to pumps of the vane type and has for.an
ebject to pI‘OVJde a pump in which the vanes
and other parts forming the .expansible  cham-
bers. require no lubrication.

5

An object of the invention resides in providing -

a pump having two relatively movable displace-
ment members with facing surfaces, portions .of
said surfaces being adapted to approach and re-
cede from one another upon relative movement
of :sald members and in providing vanes rigidly
" attached .at thejr-extremities 1o said members at
said surfaces.

Another object of the invention. re51des in con-
structing  the vanes from resilient material.

An object of the invention resides in arrang-
=mg the-vanes.in the form of a loop.

A feature of the .mventmn resides in utilizing .a
clamp member for securing fhe extremities of
the wvanes to the displacement members.

" Anether ebject of the invention resides in .con-
structing the clamp members with backing sur-
faces:attached to.engage the vanes and to limit
the flexure of the vanes adjacent the localities of
attachment of the wanes to the dlsplacement
members,

A still further object of the 1nvent10n resides in
constructing the pump with.an inlet and an out~
let .and with ports communicating therewith and
shaped to .conform to the shape of the expansible
chambers between the vanes.

Another ébject of the invention resxdes in-pro-
yviding a pump hayving two sotatable displacement
merbers, each rotating in balanced relation
about “its own axis, the axis .of said displace-
ment members being non-coincidental. ‘

Another obJect of the invention resides in pro—

viding driving means for driving one of said dis-~ -

placement members. fo cause .operation .of the
other’ displacement member through the wanes
connected fo the displacement members and in
further ‘providing fransmission means for pre-
venting reverse relative movement between said
displacement members to prevent -buckling of the
vanes.

A feature of the invention resides in utilizing
as said transmission a tersional coil .spring COR~
nected to said Adisplacement member and twisted
to maintain certain of said vanes.in tension,

Other. objects of the invention reside in the
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Fig. 2 is an elevational sectional view taken
on line 2—2.of Fig. 1 and dra,wn to a somewhat
larger scale. -

Fig. 3 is.an enlarged sectmnaJ View taken on
line 3—3 of Fig, 2and drawn to the same sca.le as
Fig. 2.

While ‘I have descnbed my mventlon as 2
pump, it is to be understood thag the invention
may he embodied in any type of devxce ‘having ex-
pansible-chambers, such as a DunIp, compressor,
motor or similar structire -and that the word
“pu.mp ” when used in the specification, shotild
be so interpreted. . -

My invention compmses a case 10 censtructed
with two sections i1 and {2. The section 11 has
a’ clrcmn_ferentxal wall i3 and a radial wall 43
cornected  therewith. Issumg from - the radial
wall 14 and eaneentrlc with the circumferentia]
wall 13 is a tubular-boss #5. “The section 12 com-

90 JPrises a radial wall-or ‘end plate 16 which over-
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novel combination and arrangement of parts and -

in the detalls -of construction hereinafter illus-
trated and/or described

‘In ‘the drawings:

“Fig. 1is an elevational view of g pump’ 111us—
trating an embodiment of my invention,

58

lies a flange f1 formed on the circumferential
wall 13 of section t1 and which is secured there-
to by means of cap screws I8. The wall 16 has
issuing . from it a tubular boss 19 similar to the
boss 15. This boss may be integral with the plate
48 or the same may be detachable therefrom as
shown in. the drawings. 'In such case, the wall
18 is constructed with a bore 21 which receives
the end .22 of the boss 19. A number of screws
23 extend through aflange 24 on the boss 19 .and
are screwed into the plate {8 for holding the said
boss attached thereto.

Within the interior of the case 10 are. mount-
ed two dlsplacement menobers 25 and 26 wl:ueh
are mounted for relative movement and’ con-—
structed in the following manner. -

"The displacement member 25 comprises a shaﬁ,
‘21 which extends through the boss I8 and is jour-
naled at its outer end.in a ball bearing 28 mount-
ed at the outer end of said boss. 'This shaft has
an enlarged portion 28 extending inwardly from
the bearing 28 which, in. turn,.is Journaled in a
ball bearing 31 mounted in an offset'32 in the boss
5. An ocil seal 33 retains the librication within
the bearing ‘31 and prevents the same from flow-
ing into the operating mechanism of the device,
The "displacement member 25 further incliides
an end plate 34 which has an.annulus-or ring 35
secured thereto by means of screws 36 which ex-
tend through the plate 34 and are threaded into
the ring 35. The ring 35 is.concentric with fhe
axis of the shaft 21. ‘The shaft 27, through the
action of the ball bearing 28 and 31, is guided for
rotational movement about an axis concentric
with that of the ring -35. Axial movement .of
the said shaft may be ehmmated by means of nuts
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37 which take up the play in the bearings 28 and
31 in the customary manner. The extreme end
38 of shaft 37 projects outwardly beyond the
case 16 and has g pulley, gear or other driving
member attached thereto and by means of which
the pump may be driven.

The displacement member 26 consists of a hub
39 which has issuing from it shaft 4i. Shaft 41
is journaled in two ball bearings 42 and 43 mount-
ed in the boss (9. An oil seal 44 retains the
lubricant within the two bearings 42 and 43. Play

10

in the bearings 42 and 43 is taken up by means ;::

of a nut 45 screwed upon the end of shaft 4i. The

shaft 41 terminates at the end of the boss 8%

which is closed by means of a cap 46 secured to

the extreme end thereof, As will be noted in Fig.

2, the axis of the shaft 4! is eccentric with ref-

4

said ring. The clamp member 64 has a spiraling
surface 86 which recedes from the spiraling sur-
face 63 and which forms g backing surface similar
to the backing surfaces 51 and 58 of the clamp
member 53. These surfaces limit flexing of the
vanes at the localities of attachment to the dis-
placement members and thereby increase the life
of the vanes,

The eccentricity of the two shafts 2T and 41 is
such that the various vanes 47a, 47b, 41c, etc., be-
tween the ring 35 and the lowermost clamp mem-
ber 53 just fill such space. The other portions
of said vanes loop outwardly from the clamp

< member 53 and form more or less crescent shaped

chambers indicated at 67a, 870, 61c, etc. The

" surfaces 59 of the clamp members 53 conform to

erence to the axis of the shaft 27 but parallel -

thereto.

Between the hub 38 and the ring 35 are mount-
ed ‘'a number of flexible vanes 41a, 410, 41¢, etc.
Inasmuch as these vahes are 1dent1cal in con:
struction, and attached to the two displacement
members in identically the same manner, only
the vane 47Ta¢ and its mode of ‘attachment will be
described in detail. The vanes are constructed
from flexible matérial such as rubber impreg-
nated fabric, leather, flexible metals, or any of the
rubber substitutes now well known in the art.
‘Applicant has found that ordinary rubber belt-
ing of suitable thickness and rigidity will serve
the purpose. The vane 41¢ is constructed as a
ribbon and extends spirally between the hub 38
and the ring 35. 'The said vanhe is looped as des-

1gnated at 48 and the two extremities 49 and 5i

of- sa.1d vane extend in the same rotational direc-
tion, namely, counter-clockwise, as viewed in Fig.
3. 'The hub 39 is polygonal in ‘form, having a
number of flat sides 52a, 52b, 52¢, etc., one for
each of the vanes 47a, 470, 41c, etc. In the
instant exemplification of the invention, there
are eight vanes and, accordingly, the hub 89 is
consttucted with elght sides 52a, 52b, 52¢, etc.
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The extrem1ty 49 of the vane 47q overlies the sur-

face b2¢ of hub 39 and is secured thereto by means
of a clamp member 53, This member has a flat
surface 54 overlying the extremity 49 of vane 41a
and is bolted to the hub 39 by means of a holt
55 shown in Fig. 2. Dowel pins 56 which extend
through said clamp member and into the hub 39
retain the clamp member in proper position upon
the hub. The clamp member 53 is constructed
with a slightly convex curved outer surface 51, a
hlghly convex curved surface 58 at one end there-
of merged into the surface 571 and a concave sur-
face 59 at the other end thereof. The clamp
member 53, in addition to holding the end of the
vane 47 in position, serves as a backing member
and the surfaces §7 and §8 form backing surfaces
for the portion of the vane 47 adjacent the ex-
tremity 49, so that when the vane 47Ta is in the
position of the ‘vane 47e, said portions of the
vane extend along said surfaces and are re-
strained from. further flexure thereby.

The opposite extremity 51 of the vane 4Ta is
attached to the rihg 35. For this purpose, the said
ring- is constructed with a number of recesses
6la, 6ib, 6lc, etc;, which have radial ends 62 and
spiraling smfaces 63 connected therewith. The
extremlty 5{.of the vane 47a lies in the recess 6la
angd is attached to the ring 35 at such locality by
means of a clamp member 64. A number of
screws 65 extend through the ring 35 and are
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threaded into said clamp member, thus securely .

attaching the extremity §1 of the vane 47a to the

(&

the form of the loops 48 of the adjacent vanes
41a, 470, etc., when in their most extended posi-
tions and help reduce the volume of the chambers
87a, 87D, etc., to a minimum when the vanes are
collapsed.

Communicating with the various chambers 67q,
670, 87c; etc., is an inlet ‘68 and an outlet 69.
Clescent shaped ports 71 and 72°in the end plate
18 directly communicate with these chambers and
also with said inlet and outlet.

In the shaft 2T and in the enlarged portion 29
thereof is formed a conical bore 13 shown in Fig.
2. A torsional coil spring 74 is disposed within
this bore and within another bore 15 in the facing
portion of the huk 39, This spring has secured to
the ends of it-bushings 16 which are screwed into
the shaft 27 and the hub 39 at the ends of the
bores 13 and 15, respectively. Prior to the as-
sembly of the vanes 41a, 470, #1¢, ete., the spring
14 is tensioned by rotating the two displacement
members 25 and 26 relative to one another and
twisting said spring. The said members are then
50 hold during assembly. After assembly, said
members are released and the spring 14 acts to
tension the vanes and prevent buckling thereof
during operation of the pump.

The operation of the invention is as follows:
The hub 39 of displacement member 26 gnd the
vanes &41a; 41, 41¢, etc., fit snugly between the
facing surfaces 78 and 19 of the two plates or
walls~34 and 16. ~ A slisht amount of clearance
is provided, so that friction is minimized and the
necessity for lubrication'at these localities is elim-
ingted. - In Fig, 3, it will be noted that the cham-
bers 67a, 67, 61c, ete., while at the uppermost
portion of the device, have a'greater capacity than
at the lowermost portion of the device and that
the capacity increases from the bottom to the top
and decreases from the top to the bottom, The
port 12 communicates with said chambers while
the same decrease in volume and receives the con-
tents of said chambers. The port Tl communi-
cates with said chambers while the same are in-
creasing in volume and directs the fluid to be
pumped into the same, In this manner, the ro-
tation of the two displacement members-25 and
26 causes pumping action, drawing the fluid into
inlet 68 'and discharging it from outlet §9. In
the operation of the pump, the displacement
member 26 is driven by the displacement mem-
ber 25 through the various vanes 41a, 415, 41c,
ete. It will be noted that the driving is effected
through the vanes when they occupy positions
similar to that of the vane 474 in the drawings.
‘When the pump is in operation, the pressure with-
in the various chambers and the tension on the
vanes exerted through the driving of ‘the mem-
ber. 26 by the member 25 causes the vanes to as-
sume positions similar to those shown in Fig. 3,
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‘Puring ‘operation of ‘the’ pump, ‘the vanes follow
along the surfacés 58 and 57 of the elamp mem-
‘bers 53 along the surface 66 of clamp members
$4 and along the surfaces-§3 of the ring 35 which
prevent undue flexing of the vanes at their'local-
ities of at’bachment and give long ife-tothe vanes.
‘The spring M restrains reverse relative . move-
ment of the" dlspla(:c,ment ‘members’ relatlve to
one another and prevents buck_hng of thé vanes.

“The advantages of the invention are manifest.
No* lubrlca-tlon is needed for the movable parts
{forming the ‘expansible chambers; The beéarings
for-the shafts can be pa,cked with lubricant and
will net ‘nded attention.  ‘The: pump has no valves,
A gréat capacity for the size of ‘the pump can‘be
procured. "By rotating both displacement mein-
bers, each are rotated about its'own axis and bhal-
anced so'that undue vibration is eliminated. Due
to’'the backing surfaces at the locality of attach-
ment 'of the vanes 16 tHe d1splacement membets,
undue bendmg is prevented “and long life is the
result. " The'pump is -quiet i operation and does
not get: noisy in-use.  There is'a minimum’amount
of friction in the pump, so-that for the particular
type of pump, ‘2 maximum efficiency‘is ‘procured.

«Changes in the specific form of my invention,
as ‘herein deseribed, ‘may ‘be ‘made within ‘the
scope of what is claimed -without departing from
the spirit-of myinvention.

‘Having described:my invéntion, what I claim as
new and -desire to protect by Letters Patent is:
*1; In combination, two relatively movable dis-
placement members, said-members having facing
surfaces, portions of said’ surfaces ‘being adapted

10 approach and recede from one danother upon :

relative movement of said members, a plurality of
flexible vanes extending between said surfaces,
clamp members engaging said vanes at their ex-
tremities’and each secured ‘to one of said dis-
placement members ‘for rigidly attaching said
wvanes to-said displacement members, said clamp
members having surfaces receding from the sur-
Ffaces of ‘the adjoining structure to ‘form flaring
recesses -for the reception of said vanes, said

vanes ‘having free -edges intermediate the locali-

ties of attachment to said .members, walls hav-
ing surfaces dlong which the free edges of said
¥ahes move, said walls.and vanes forming a plu-
rality of expansible chambers and an-inlet and

an outlet suecessively communicating with said

chambers upon relative movement of said d]S-
placement members,

‘2. In combination, two relatively movable dis-
placement members, said members having facing
surfaces, portions.of said -surfaces being adapted
Yo:approach :and recede from one another upen
relative movement .of said members, a plurality
of:vanes, means.for immovably attaching at-defi-
nite localities an extremity of each of said vanes
to one of said members at its denoted surface and
the opposite extremities to the other of said mem-
bers atitsdenoted surface, said vanes beingformed
with freeedges intermediate the localities of at-
tachment tc said members, said vanes being flex-
ible throughout their extent and bending in a
direction extending from one locality of attach-
ment to the other, means at the localities of af-
tachment of the vanes to one of said displace-
ment members and having surfaces extending up
to the localities of attachment for limiting the
degree of curvature of said vanes beyond such
localities, walls having surfaces along which the
free edges of said vanes move, said walls and
vanes forming a plurality of expansible chambers
and an inlet and an outlet successively commu-
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6
nicating with said chambers upon relatlve méVé-
ment of said displacement iembers. - :

*“8.-In combination, two relatively meovable dis-
placement members; sald ‘members Having facing
surfaces, portions of said surfaces being adaisted
to approach and recede from one another Upon
relative movement of said ‘members, ‘a- plurahty
of vanes, means for immovably attaching at defi-
nite localities an extr emity of edach-of said vanes
to one of said members at its denoted suiface and
the opposite extremities of sald vanes to the-other
of said members at -said ‘surfaces and'' ‘being
formeq with free edges‘intermediate the loca.h-
ties of attachment to said members, said vanes
be1ng flexible throughout their extent and bend-
ing in a direction extending from one locality of
attachment to the other, and ‘means providing
backing surfaces extending ‘to the ‘localities of
attachment of the vanes to one of said displace-
ment members to prevent abrupt bending of ‘the
vanes "at such localities, walls having surfaces
along which the free edges ‘of said vanes move,
said walls and vanes formmg a plura.hty ‘of ex-
pansible chambers and an inlet and an outlet sue-
cessively communicating with said chambers upon
relative movement of said displacement members,

4. In combination, two dlsplacement meimbers
having facing surfaces, means for guldm,g sald
members for’ rotation about different: axes, “to
cause portions of- said surfaces to approach ‘and
recede from oné another, means for dnvmg one
of said ‘members; a plurality of flexible vanes
rigidly attached at opposite extremities to” sald
members at said surfaces, said’ vanes serving to
drive the second displacement meniber from the
driven displacement member in the same direc-
tion of rotation, yieldable mesns for restramlng
reverse relative rotatlonal movement between said
d1splacement members, said vanes having free
edges intermediate the localities of attachment to
said members, walls having surfaces along whlch
the free edges of said vanes move, said walls and
vanes forming a plurality of expansﬂole cha,m-
bers and an inlet and an outlet successively com-
municating Wlth said chambers upon, relatlve
movernent of said displacement membets, ‘

5.'In combination, two displacement- members
having facing surfaces, ‘means fm"guldmg id
members for rotation about different axes, to
cause portions of said surfaces tg approach and
recede from one another; means for driving one of
said members;a plurahty of flexible vanes rigidly
attached at oppos1te extr emltles to said’ members
at said surfaces, said vanes serving to drive ‘the
second displacement member from the driven dis-
placement’ member in the same direction of rota-
tion, a torsional ‘coil spring acting between said
members for restraining reverse rélative rota~
tional movement between 'said displacement mem-
bers, said vanes having free edges intermediate
the ‘localities of "attachment to said ‘members,
walls having surfaces along which' the free edees
of said vanes move, ‘said walls and vanes forming
a plurality of expansible chambers and an inlet
and an outlet successively communicating with
said chambers upon relative movement of said
displacement members.

6. In combination, a displacement member
having a cylinder, a second displacement member
having a hub received within said cylinder, means
for guiding said members for rotation about
spaced axes, each conceniric with one of said
members, a plurality of looped flexible vanes
rigidly attached at opposite extremities to said
hub upon the exterior surface thereof and to said




R,444,284

7

¢ylinder upon the inner surface thereof, one -of
said members having a conical bore, a torsional
coil spring disposed within said bore and connect-
ed to both said members for restraining reverse
relative rotational movement between said dis-
placement members, said vanes having free edges
intermediate the localities of attachment to said
members, walls having surfaces along which the
free edges of said vanes move, said walls and
vanes forming a plurality of expa,nsmle chambers
:and an inlet and an outlet successively commu-
nicafing with said chambers upon relative move-
ment of said displacement members,

7. In combination, two displacement members
having facing. surfaces, means for guiding said

10

members for rotation about different axes, to

cause portions of said surfaces to. approach and
recede from one another, means for driving one
of said members, a plurality of flexible vanes rig-
idly attached at opposite extremities to said mem-
bers at said surfaces, said vanes serving to drive
the second displacement member from the driven
displacement member in the same direction of
rotation, a spring acting between said displace-
ment members for restraining reverse relative ro-

20

25

tational movement between said displacement '~

members, said vanes having free edges interme-
diate the localities of attachment to said mem-
‘bets, walls having surfaces along which the free
edges of said vanes move, said walls and vanes

forming a plurality of expansible chambers and

aninlet and an outlet successively communicating
with said chambers upon relative movement of
said displacement members.

8. In combination, two displacement members

having facing surfaces, means for guiding said -

meémbers- for rotation about different axes, to
- ecause portions of said surfaces to approach and

recede from one another, means for driving one
of said members, a plurality of flexible vanes rig~

40

idly attached at opposite extremities to said mem- -

bers at said surfaces, said vanes serving to drive
the second displacement member from the driven
displacement member in the same direction of ro-

tation, resilient torsional means acting between

said members for restraining reverse relative ro-
tational movement between said displacement
members, said vanes having free edges interme-
diate the localities of attachment to said members,
walls having surfaces along which the free edges
of said vanes move, said walls and vanes form-
ing a plurality of expansible chambers and an in-
let and an outlet successively communicating with
said chambers upon vrelative movement of said
displacement members.

9. In combination, two relatively movable dxs-
placement members, said members having facing
surfaces, portions of said surfaces being adapted
to approach and recede from one another upon
relative movement of said members, a plurality
of flexible vanes extending between said surfaces
and overlying portions of the same, said vanes be-
ing curved in their direction of extent between
said surfaces, clamp members overlying said vanes

50
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at their extremities and clamping said vanes to
said members, said clamp members having: curved
surfaces diverging from ‘the ‘denoted surfaces of
said displacement members ‘the curvature of sald
surfaces-of said clamp members extending in the
same genéral direction as the curvature of said
vanes, said curved surfaces. of the clamp mem-
bers limiting the flexing of the vanes at their lo-
cality of attachment tothe displacement members,
said vanes having free edges intermediate the lo-
calities of attachment to said members, walls hav-
ing surfaces along which the free edges of said
vanes move, said walls and vanes forming a plu-
rality of -expansible .chambers and an inlet and
an outlet successively communicating with said
chambers upon relative movement of said dis-
placement members.

10. In combination, two relatlvely movable dis~-
placement members, said members having facing
surfaces, portions of said surfaces being adapted
to approach and recede from one another upon
relative movement of said members, rotary means
for procuring such movement between said mem-
bers, a.plurality of flexible vanes extending be-
tween said surfaces, said vanes being curved in-
termediate the localities at which said vanes leave
said members, the curvature of said vanes vary-
ing during movement of said displacement mem-
bers, clamps for attaching the ends of said vanes
to said surfaces of said displacement members,
sald clamps being disposed upon the concave sur-
faces of said vanes and having convex. surfaces
for engagement with said vanes, said convex sur-
faces being continuous up to the locality at which
said vanes leave the displacement members and
diverging outwardly therefrom, said vanes having
free edges intermediate the localities of attach-
ment. to -said members, walls having surfaces
along which the free edges of said vanes move,
said walls and vanes forming a plurality of ex-
pansible chambers and an inlet and an outlet
successively communicating with. said- ehambers
upon relative movement of said displacement
members. :
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