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This mventron relates to fluid transfer pumps in gen-
eral and more particularly to rotary .pumps and the
fluid ‘sealing problems thereof.

Rotary pumps require that the parts thereof be ma-'

‘chined to much closer tolerances than other type pumps,
This applies to. the fluid pumping faces of the pump parts

. ‘but equally as well to the end-to-end dimensions of rotor

parts and bores to preclude’ fluid. volume. and pressure
losses- either between. or- around. the ‘fluid. transfer parts.
' Providing an edequate ‘fluid seal between relatively

rotatably parts is always a problem but. it is particular- .
20

ly” diffichit ‘where " several relatively rotatablé parts are
involved ‘and small size pump parts- are desirable,

A Gerotor type pump such. as is used in. a pump,
‘motor. and’ fliid " reservoir’ assembly to supply -hydraulic
fiuid to “power cylinders of .a’convertible folding top
‘mechanism provides a -good example for explaining the
‘scope of the problemi ‘mentionéd and the’ solutlon to such
‘problems “offered by this. inivention. ’

!In a Gerotor type pump there are cooperative and rel-
atively rotatable internal and external rotor parts which

‘are-received within: a rotor chamber or-bore in a housing
The rotor chamber or bore is closed at one end’

‘part,
by a.cover, or a housing part ‘which ‘serves such - pur-

" “pose, and the internal rotor is drivén by a shaft extended

through  the other end "of thé housing and engaged
‘therewith. The internal rotor”drives the external rotor

‘and both rotate relatively and with respect” 10 the end.

‘walls-of the rotor chamber;

1 In'this type pump ‘the inlet and outlet ports aré formed

‘through ‘one of the rotor chamber end walls and"are

‘provided in- open communication bétween thé relatively.
Totatably rotor parts and on diametrically opposite sides

‘thereof. Accordingly, any undue clearance betweéen the
‘ends of the rotor parts and the wall closing the rotor

‘chamber provides a direct ‘passageway between” the ﬂmd'

inlet and outlet® ports.

A pump havmg a one-inch rotor will require tolerances
‘as-close as .0005 in thé depth of the rotor chamber bore
‘and .0003 thickness for  the rotor parts. This' usually
‘means problems- in matching rotor: partsto each other

“as well as to particﬂlar housing bores, if Tosses are t0 be

minimized, and requires further éxpense in-this regard.
" Tust as close tolerances must be maintained to prevent

fluid volume' and. pressure ‘lossés across the pump, it’

is also obvious that Teasonable clearance or other means

‘must -be provided to enable free movement of the rotor
‘parts without binding, scoring pressures or the like Wthh :

mlght later cause pump failures or inefficiencies.’
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" which' makes assembly extremely: difficult, -
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rnErous problems in’ small pump assembhes They nor-“
mally include a'disc’'and a small spring-or a'spring ' washer
»The ispring
or: spring -washer is received: between the totor: chamber:
cover and- the seahng disc. - The sprmg préssure  must:
be light to prevent binding and- there is mvanably a‘wear.
problem soomner or: later, :
Ii-is’ an- object: of  this 1nventron to provrde a ﬁmdv :

- pressure seal for rotary pumps-and others which is'simple-

in- construction, edsily provided in: a pump: assembly,‘
essentrally wear: resistant, frees tolerances, and is highly
eﬂectrve In‘use,

It is an object of thls mventlon to- provxde a self-
Tetaining and posmonable seal having: magnetic prop-:
erties-and responsive to-proper’ seating fluid-pressures;

* The fluid seal of this invention' incliides - a*sealing: -
Ting or disc having magnetic characteristics for- attrac:-
tion- and’ seating agamst the rotor members in-a* pump~
housing bore. . It is- disposed to receive:-pump fluid: thére-

over,-between’ itself and a: closing: cover- member; to sup-~"

~plement- the- force '6f -magnetic attraction’ and: to-keéep::

the ‘seal seated-and: prévent:fluid passage:between inlét” .
and - outlet parts. . The flux attachment. between: the-
magnetic dis¢. and . Totor’ parts prov1des no hindrance -
to relative movement- between: the rotor-parts ‘and.’ the
resultant efficiency of the fluid pumps. is 1mmeasurab1y‘ :
improved. %
These and ‘other objects-and: adVantages to-be- gamed

"in- practice-of' this' invention will- be - better: understood - '

and apprec1ated upon-a-reading: of the-following- specr- -
fication in tegard-to. a>preferred -eimbodiment: of ‘the -
vention and having reference to the- accompanymg draws

" ings ‘wherein:

FIGURE 1-is a side view: of a’ pump, motor and'
Teservoir- assembly having-parts broken away and:shown’
in' cross-section to- better show- an embodiment of - th1s~

. invention -used therein:

40

45

60

b5

~In the past efforts-have been 'made to provide -either

‘a fluid pressure seal or a spring loaded ‘seal .betwéen the

‘rotor-and ¢over members in’ this type ‘of pump. - How-

ever, neither - have proven acceptable’ and  the close
‘tolerance  requirements- have prevailed. k
1 Fluid pressure seals normally include a small disc re-

‘ceived -between the cover and rotor parts. with means’
‘for applying the pump pressure between the disc and the-

‘cover-to. seat the seal on.the rotor parts. The sealing
‘pressure must be light to.avoid ‘any. interference with the

‘ Totor drive and it must be effected before fluid passage

‘occurs under the seal.  Otherwise. the 'seal is either

‘seated against the cover or balanced up off the rotor parts”

and is ineffective.

" Spring loaded seals on’ th\. other hiand" present nu-
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- parts-24- ahd 26 respectively:

FIGURE 2 is an enlarged eross-sectlonal view-of : the‘
pump portlon of the assembly - shown" by FIGURE: I
as seen in the plane of line 2—2 theréon.

FIGURE 3 is an enlarged, fragmentary; and c¢ross-
sectional - view: of - the ' pump- portion- of: the assembly’ .
shown:by FIGURE 1, with-the détails:of the: fluid pres-:.
sure sealing means of this invention shown more clearly

FIGURE 4is-an exploded view of cerfain’ pump: parts:
and the fluid seal  of-this-invention -as- taken: fiom FIG-
URE 3.

~BIGURE. I shows an assembly»lﬂ 1ncludmg a motor3‘“_

housmg 12, pump 14 ‘and ‘reservoir méniber 16,
The. motot housing - 12 includes a hoisifig shell 18 -

‘which s crimiped’or otherwise engaged-as st 20 to ‘the:

pump .14.° A ‘reversible electric ‘motor: (nbt' shown) s
provided ‘in the housing: shell” 18" afid has”the " shaft: 22
thereof extended -into the: punip 14} for dnvmg engage-"” }
ment- with "the:operable- ‘parts thereof: o
"The pump 14 includes a* pump" housmg and cover’l

Referring: to FIGURE' 3; the pump * hotsing" 24 :
a-cylindrical ‘bore 28 provided in an: end: face: thereof
and receptive of the operable parts’ of “the” pump*later’”
‘described. - A'passage’ 30 is provrded through ‘the ' other
end .of the- housmg, fron'the bofe 28, for‘the dris 'e"shaft:"’j
22-and a suifable jourmal bearing 32 and"fluid-séal 34"
afé provided therein:”

The cover part 26 of pump. 14’is securéd to thé end”
of ‘the housing part 24 by thieaded bolt fastefiers 39,01t
includes a recess 40 formied in the face thereof abuttmg
the" housing' pait and in concentric ahgnment with . the .
“bore 28 which, ‘as previously. mentioned, is receptwe of

has"‘»’ '

In-addition, interchangeable inlet’
“and'ouilet passages 36 and’ 38 are provrded through ‘the ™"
‘holising-and in communication wrth the bore 28. .
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the- operative parts-of the pump. The recess 40 is itself re-
ceptive of an annular disc 42 of magnetic material.

The reservoir member 16 includes a housing or shell
44 which is secured to the cover part 26 of the pump 14
by a tie bolt 46. A fluid reservoir chamber space 48 is
provided within the housing or shell 44 and suitable
reservoir passages 50 and 52 are formed through the
cover and housing parts 24 and 26 of the pump 14 for
communication with the inlet and outlet passaves 36
and 38 of the pump. .

The motor, pump and reservoir assembly unlt 10 is
of the type used to supply hydraulic fluid to one or more
hydraulic cylinders such as may be used to operate a
folding convertible top for automotive vehicles. Ac-
cordingly, a reversible motor is used to operate the
pump for supplying fluid from one or the other of the
inlet and:outlet passages 36 and 38 through the pump
and to the other thereof.

Although not specifically shown, it will also be ap-
preciated that the reservoir passages 58 and 52 include
check valve ‘means to assure communication only be-
tween the inlet side of the pump and the reservoir cham-
ber in.the course of the fluid flow transfer. Such check
valve means have not been specifically shown or de-
scribed since they do not pertain to the present invitation
other than.as makes the overall fluid transfer system more
efficient. :

Referring now to FIGURES 2—4

Within the pump bore 28 is provided a wear place 54
and concentrically disposed internal and external rotor
parts 56 and 58. .

The .wear plate 54 is of plastic or like non-magnetic
and wear resistant material. It is provided in the bottom
of ‘the rotor bore 28 and is formed to include crescent
shaped ‘inlet and outlet pasages 60 and 62 disposed on
diametrically -opposite sides thereof. Similarly formed
and disposed inlet and outlet ports 64 and 66 are provided
through the pump housing part 24 and extend from
the rotor chamber bore 28 to the inlet and outlet passages
36 and 38 to provide means of fluid flow communication
therebetween. The wear plate 54 includes a positioning
detent 68 which serves to locate it within the rotor
chamber bore with its inlet and outlet passages alinged
with the fluid flow inlet and outlet ports,

-Referring to FIGURE 2, it will be noted that the
drive shaft 22 is received eccentrically within the rotor
bore 28 and similarly through a shaft passage 70 in the
wear plate.. The end of the drive shaft 22 is in turn
formed for driving engagement with the internal rotor
member 56 within a D-drive slot 72 provided therein.

The internal or inner disposed rotor member 56 is
formed to include teeth 74 formed for driving engage-
ment with the -outer disposed or external rotor part 58.
The outer rotor part 58 is, in turn, formed to include
lobes 76 between which the inner rotor teeth 74 are
engaged and over which the teeth pass in the transfer
of fluid in the manner commonly known with such
cooperative rotor parts. For purposes of discussion the
expanded and contracted fluid pockets formed between
the rotor parts in the course of their relative rotation will
henceforth be referred to as the pump chamber space
and is identified in the drawings by the numeral 78.

~The magnetic discs 42 which is disposed within the
cover recess 40 is annular in- shape and with an exteral
rotor member which is' one inch in diameter and it is
about one-eighth inch in thickness. The disc is disposed
to overlap. both: of the rotor parts and to close the ends
of the chamber spaces provided therebetween. It is of
less thickness than the cover recess 40 and a clearance
space 80 is accordingly present between the disc and
the end wall 82 of the cover recess.

The housmg part 24 and cover part 26 are of a non-
magnetic material, as a zinc or aluminum die casting,
whxle ‘the rotor parts 56 and 58 are themselves mag-
netically responsive. :
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The disc 42 is accordingly magnetically attracted and
normally retained to the rotor parts by magnetic flux
lines passing therebetween.

In the operation of the disclosed motor, pump and
reservoir assembly 19 the magnetic disc 42 provides a
fluid seal in the manner hereinafter described:

When the drive motor is started, the drive shaft 22
turns the internal rotor member 56 in one direction or
the other and it in turn drives the external rotor 58 and
the transfer of fluid across the pump commences.

Fluid flow is induced through one of the inlet and
outlet passages 36 and 38 to the appropriate supply
port 64 or 66. The reservoir check valve system (not
shown) opens the appropriate reservoir passage 50 or 52
and closes the other thereof. Fluid flow is accordingly
obtained through the inlet port to the rotor bore 28 and
within the appropriate pump chamber spaces between the
rotor members 56 and 58 in the course of their rotation,

The - initial build-up of fluid pressure within the inlet
fluid passage will also cause fluid to bleed and pass under
the rotor part 56, about the end of the drive shaft 22,
through the D-drive slot 72 in the rotor part 56 cen-
trally through the annular magnetic disc 42 and to the
clearance space 80 on the back side thereof and between
the magnetic disc and the end wall 82 of the disc recep-
tive recess 40 provided in the pump cover part 26.

The magnetic attraction of the annular disc 42 to the
rotor parts. assures an initial closure engagement over
the chamber space between the rotor parts and also as-
sures having the clearance space 80 over the disc,

The permissive bleeding or flow of flaid through the
disc 42 to the clearance space 86 is provided to assure
proper seating thereof, to supplement the force of mag-
netic attraction holding the annular disc in sealing rela-
tion over the rotor parts, and also to provide a light
pressure seal to safeguard against fluid pressure within

the pump chamber spaces having an initial build-up.

sufficient to lift the magnetic disc from its magnetically
attracted engagement with the rotor parts and permit a
by-passing fluid flow across the ends of the rotor parts
which is the very thing to be avoided. The fluid pressure
within the clearance space 80 is sufficient to counter-
act the fluid pressure within the pump chamber spaces
78 and to assure magnetic attraction of the disc 42 to the

. rotor parts precluding this cross flow. Furthermore,

once this pressure build-up is obtained within the clear-
ance space 80 the magnetic disc 42 itself, by the pres-
sure applied on the opposite face of the internal rotor
member 56 precludes any significant fluid flow to the
clearance space or otherwise under the rotor parts and
between the pump chamber spaces.

Neither the magnetic flux connection of the magnetlc
disc 42 to the rotor parts, nor the fluid pressure assuring
such connection, interferes with the relative movement
between the rotor parts. The flux lines of attraction are
readily sheared and re-established at points of relative
contact between the magnetic. disc and the respective
rotor parts.

The relative movement between the disc and rotor
parts is minimal since it is only such as exists between
the rotor parts themselves. That is, the magnetic disc
42 will rotate with one of the rotor parts and will move
relative to the other thereof only in the same respect
as the rotor parts more relative to each other,

No wear will be experienced as regards the magnetic
disc 42 and the end wall 82 of the cover recess 49 since
the two are not in engagement and a fluid film is pro-
vided therebetween.

With the magnetic seal of this invention, supplemented
by the pressure seal in the manner disclosed, fluid flow
through the pump 14 is through one of inlet and out-
let passages 36 and 38, to the pump chamber spaces be-
tween the rotor members 56 and 58 and through the other
of the inlet and outlet passages without significant fiuid
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volume ‘or pressure ‘loss  therebetween as experienced
with conventional Gerotor pumps. .

Without further " discussion it should” be obvious that
some variations, modifications, alternate arrangements. in
structure and the like “are conceivable and within the
scope of this invention.

Although a preferred embodiment and arrangement of
structure has been specifically shown and described in de-

“tail, it will be appreciated that this has been done to

illustrate the scope of the present invention and without

10

intent to- unnecessarily limit the invention therefo. in

any. regard. -Accordingly, such improvements; modifi-
cations and alterations as come to mind and are within
the spirit' of this invention and are" not specifically "ex-
cluded by the language of the hereinafter appended claims
are .to be considered as inclusive thereunder :

We claim:

1. In a rotor gear pump mcludmg a fluid receptive
chamber and having a pair of relatively rotatable gear-
toothed fluid pumping rotor members provided in con-
centric and eccentric relation therein, with fluid trans-
fer spaces provided therebetween in the course . of “their
rotation and open on one axial side of said chamber,

the method of sealing said pump against fluid flow

between said transfer spaces, comprising;

providing means in magnetically retained obstructing

relation across the open ends of said transfer spaces.

2. The method -of sealing a rotor gear pump of claim
1, and including;

magnetically attracting said' means to at least one of’

said rotors for rotation therewith and from engage-
ment with the- end wall of said chamber.

3. The sealing method for rotor gear pumps of claim
2, including;

biasing said magnetically attracted means for engage-

ment with said rotors just prior to and in the course
of fluid transfer through said pump. -

4. In a rotor gear pump including a fluid receptive
chamber and having a pair of relatively rotatable gear-
toothed fluid pumping rotor members provided in ‘con-
centric and eccentric relation therein, with fluid trans-
fer spaces provided therebetween in the course of their
rotation and open on .one axial side of said chamber,

sealing - means, comprising;

an axially moveable disc provided on the side of said

chamber on which said fluid transfer spaces are
open,

and means magnetically attracting said disc to said

rotors for rotation therewith and the closing of the
 spaces formed therebetween.

5. In the rotor gear pump of claim 4,

said disc being magnetic for attraction to said rotors

and said chamber having a non-magnetic end wall
on the opposite side of said disc from said rotors,
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6. In a rotor gear pump including a fluid receptive

" chamber ‘and havmg a- pair of relatively totatable gear-

toothed fluild pumping rotor members provided in con-

cenfric -and eccentric relation - therein, with  fluid trans-

fer spaces provided therebetween in the course of their
rotation-and open on-one axial side of said chamber,

- sealing . méans, comprising;

“-an axially magnetic disc ‘of athickness receptive be-
tween the ends of said rotors and the end wall of
said chamber next thereof for magnetically retained
engagement with the former closing said fluid trans-
fer spaces and spaced disposition apart from’ said
chamber end wall. -

7. In ‘a rotor. gear punip including. a fluid receptive
chamber and having a pair of relatively rotatable gear-
toothed fluid pumping rotor members provided. in con-
centric and eccentric relation therem, Wlth fluid trans-

“fer spaces provided therebetween in the course of their

rotation and open on one axial side of said chamber,

means for preventing the flow of fluid between said
transfer spaces and across the ends of said rotors,
comprising;

a chamber closing cover having a chamber joining
clearance space provided therein, .

an axially moveable disc provided in"said clearance
space, )

said disc being magnetic and said chamber closing
cover being non-magnetic.

and said rotor members being of a material atiractive
of said disc in overlapping end engagement there-
with: and = therebetween for closing said - transfer
spaces. :

8. In the rotor gear. pump of claim 7;

fluid  passage means provided through said disc to the
back side thereof for fluid pressure supplementatlon
of the attractive force holding said disc in engage-
ment with said’ rotor ‘parts.
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