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Description

This invention relates to a gear pump having a float-
ing bushing which is urged into engagement with a pair
of intermeshing gear members by a clamping force de-
veloped by a selected fluid pressure to control the wear,
temperature and frictional resistance resulting from the
engagement during the pressurizing of a fluid received
by an entrance chamber and discharged from an exit
chamber.

Ina gear pump it is known to have a pair of meshed
straight-cut spur gears are located in a cavity of a hous-
ing to define an entrance chamber and an exit chamber.
One of the meshed gears is driven or rotated by an ex-
ternal power source, while the other gear is journaled in
the housing as an idler and rotates because of its mesh-
ing engagement with the externally driven gear. The en-
trance chamber is connected to a source of fluid through
an inlet port and as the meshed gears rotate in opposite
directions successive gear pockets trap a volume of fluid
which is carried by the gears from the entrance chamber
to the exit chamber resulting in an increase in the fluid
pressure of the fluid present in the exit chamber. The
fluid in the exit chamber is discharged as pressurized
fluid through an outlet port. Close tolerances, various
seal and the mesh of the gears prevents the commin-
gling of fluid between the entrance chamber and the exit
chamber. Unfortunately, during the operation of such
gear pumps in environmental condition below freezing
the drag torque can reduce the operation efficiency.

U.S. Patent 5,076,770 discloses a floating and sta-
tionary bearing structure for a gear pump which seals
the entrance chamber from the exit chamber and to sub-
stantially eliminates the drag torque experienced by the
intermeshing gears. In this structure, pressurized fluid
from the exit chamber acts on the bearing member to
provide a clamping force to seal the entrance chamber
from the exit chamber. This structure performs in a sat-
isfactory manner for most applications and yet the wear
experienced by the bearings and the loss of efficiency
resulting from the clamping force may be unacceptable
for some applications.

In the present invention, an intermediate fluid pres-
sure from which a clamping force is derived is selected
in such a manner as to essentially balance the separa-
tion forces produced by the intermeshing gears and still
seal the entrance chamber from the exit chamber. In the
present invention, a pair of intermeshing gear members
are retained between a floating bushing and a fixed
bushing in a cavity. The gear members are rotated by
an input torque applied to a shaft of one of the gears
which extends through the housing. Rotation of the shaft
causes fluid located in the entrance chamber to be
picked up and the pressure therein to be sequentially
increased on presentation to the exit chamber. The float-
ing bearing has a passage therein through which the se-
lected intermediate pressure is communicated to act on
a first outer face of the floating bushing. The intermedi-
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ate pressure acts on the first outer face to develop a
force for urging a first inner face on the floating bushing
into engagement with the intermeshing gear members
and the intermeshing gear members into engagement
with a second inner face on the fixed bushing. The force
developed by the intermediate pressure is sufficient to
seal the entrance chamber from the exit chamber. A seal
located on the peripheral surface of the floating bushing
for prevents commingling of the fluid present in the exit
chamber with fluid in the entrance chamber. Fluid
trapped by the intermesh of the gears during rotation is
communicated through first bores in the fixed and float-
ing bushings and first passageways to the entrance
chamber and through second bores in fixed and floating
bushings and second passageways to the exit chamber
to cool and lubricate the intermeshing gears. The select-
ed intermediate pressure is critical in establishing the
and maintaining the clamping force to utilize the maxi-
mum efficiency of the gear pump.

Advantages such as reduced friction, wear and a
balance of internal forces resulting from the use to the
structure of this invention should be apparent from read-
ing this specification while viewing the drawings where-
in:

Figure 1 is an exploded isometric view of a gear
pump having a floating bearing and a fixed bearing
made according to the principals of this invention;

Figure 2 is a view taken along line 2-2 of Figure 1;
Figure 3 is a view taken along line 3-3 of Figure 1;
Figure 4 is a view taken along line 4-4 of Figure 1
illustrating the relationship of the intermeshing
gears positioned within the housing of Figure 1; and
Figure 5 is a graph showing the sequential devel-
opment of pressure in fluid for a revolution of the
intermeshing gear as the fluid is communicated
from the entrance chamber to the exit chamber.

The gear pump 10 shown in Figure 1 has a housing
12 with a cavity 14 located therein. Cavity 14 has a gen-
erally oval shape with tangential side portions 16 and
18 joined by semi-circular portions 20 and 22. An inte-
gral end wall 24 closes one end while fasteners 28, 28'"...
28" extend through plate 26 and engage corresponding
threaded openings 29, 29'...29" in housing 12 to close
the other end of cavity 14 and form a sealed housing.
End wall 24 has an axially extending stepped groove 30
which surrounds bore 32 on the cylindrical axis of semi-
circular portion 20. A sealing member 34 is located
around bore 32 on the external surface of housing 12
while a resilient O-ring 36 is located in groove 30 on the
inside to seal cavity 14 from the environment. Housing
12 has a flange 38 which is connected to a gear box for
providing an input torque to rotate the intermeshing
gears 91. Housing 12 has an inlet port 40 located ap-
proximately in the midpoint of side wall 16 and an outlet
port 44 located approximately at the midpoint of side
wall 18. Inlet port 40 is connected to a source of fluid
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which may be pressurized to an initial pressure level
while outlet port 44 communicates pressurized fluid
from exit chamber 46 through outlet port 44. The in-
termesh gears 91 engage the housing 12 to define an
entrance chamber 42 adjacent the entrance port 40 and
an exit chamber 46 adjacent the outlet port 44 as illus-
trated in Figure 4.

A pair of carbon graphite bushings 48 and 50 locat-
ed in cavity 14 have a geometrical shape which comple-
ments the general oval shape of cavity 14 and yet suf-
ficient clearance is provided to allow relative movement
between each bushing and housing 12 over a desired
operational temperature range even with different coef-
ficient of expansion. Thus bushings 48 and 50 can move
axially and radially with respect to the cylindrical axes
of surfaces 20 and 22 in cavity 14.

Bushing 50 which is located in cavity 14 adjacent
end wall 24 has afirst bore 56 and second bore 58 which
extend therethrough from an inner face 52 to an outer
face 54 along the centerlines of the cylindrical axes of
surfaces 20 and 22, respectively. A first recess 60 and
a second recess 62 located on inner face 52 of bushing
50 form a flow path for communicating a portion of an
intermesh volume of fluid trapped by rotation of the in-
termeshing gears 91 to bores 56 and 58 to cool and |u-
bricate shafts located therein. Bushing 50 has a first
counter bore or chamfer 64 located on the outer face 54
and concentric to the first bore 56 for communicating the
first bore 54 with a first passageway 66 connected to
entrance chamber 42 by opening 68 for returning that
portion of the intermesh volume of cooling fluid supplied
to bore 56 to the entrance chamber 42 where it is added
to the supply fluid. Bushing 50 has a second counter
bore or chamfer 70 located on outer face 54 and con-
centric to the second bore 58 with a second passageway
or slot 72 for connecting the second counter bore or
chamfer 70 with exit chamber 46 to communicate that
portion of the intermesh volume of cooling fluid supplied
to bore 58 to exit chamber 40 where it is added to the
discharge fluid in exit chamber 40.

Bushing 50 is located on shafts 74 and 76 of the
intermeshing gears 91 and thereafter inserted into cav-
ity 14. The intermeshing gears 91 include a pair of
meshed straight-cut spur gear members 90, 92. Each
spur gear member 90, 92 has a plurality of teeth with
inter tooth spaces 96 therebetween. The outer diameter
of the spur gear members 90, 92 as determined at ad-
dendum circle tip 98 of teeth 94 is substantially the same
as the cylindrical diameter of surfaces 20 and 22 of
housing 12. Spur gear 90 in addition to axially extending
shaft 74 has a second axially extending shaft 100 while
spur gear 92 in addition to axially extending shaft 76 has
a second axially extending shaft 102. Shaft 74 is jour-
naled in bore 56 and shaft 76 is journaled in bore 58 of
bushing 50 while shaft 100 is journaled in bore 78 and
shaft 102 is journaled in bore 80 of bushing 48 to position
gears 90 and 92 in cavity 14.

Bushing 48 as seen in conjunction with Figure 2 has
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a first bore 78 and a second bore 80 which extend from
outer face 82 to an inner face 84. A first recess 86 lo-
cated on the inner face 84 communicates a portion of
an intermesh volume of fluid trapped by the rotation of
intermeshing gears 91 to bore 78 to cool and lubricate
shaft 100 while a second recess 88 located on inner face
84 communicates a portion of the intermesh volume of
fluid to bore 80 to cool and lubricate shaft 102. A first
counter bore 104 located on the outer face 82 and con-
centric to the first bore 78 has a first chamfer 79 which
is connected to a first passageway 106 which is con-
nected to entrance chamber 42 by opening 108 for com-
municating that portion of the cooling fluid of the in-
termesh volume to the entrance chamber 42 where it is
added to the fluid in entrance chamber 42. A second
counter bore 110 located on outer face 82 and concen-
tric to bore 80 has a second chamfer 81 which is con-
nected by a second passageway 112 which is connect-
ed to exit chamber 40 by opening 114 for communicating
that portion of the cooling fluid of the intermesh volume
to the exit chamber 40 where it is added to the pressu-
rized fluid in the exit chamber 40. Bushing 48 has a
groove 116 located on its peripheral surface 120 for re-
taining an O-ring 118. O-ring 118 is designed to engage
the surface of cavity 14 and prevent fluid communication
alongthe peripheral surface 120 from a reference cham-
ber 122 formed in cavity 14 adjacent face 82 with end
plate 26 and housing 12. Reference chamber 122 is
connected by a passage 124 to receive fluid pressure
at an intermediate fluid pressure level from cavity 14 at
point somewhere between 30 and 67 degrees in accord-
ance with the output schedule 126 shown in Figure 5 for
gear pump 10. A first seal 128 located in counter bore
104 and surrounding shaft 100 assures that the fluid at
intermediate fluid pressure and the intermesh volume
fluid pressure in bore 78 are separated from each other
while seal 130 located in counter bore 110 performs a
similar function with respect to shaft 102 and bore 80.
After seals 128 and 130 are placed in counter bores 104
and 110, end plate 26 is attached to housing 12 to com-
plete the assembly of gear pump 10.

In operation, when an input torque 132 is applied to
spline 75 on shaft 74 gear member 90 rotates and gear
member 92 follows because of the mesh of these gears.
Liquid presented to entrance chamber 42 through inlet
port 40 is picked up and carried in the gear pockets or
inter-tooth spaces 96 circumferentially around gear
members 90, 92 to exit chamber 46. The change in fluid
pressure of the fluid in traveling from the entrance cham-
ber 42 to the exit chamber 46 is illustrated by curve 126
in Figure 5. Fluid communication from the exit chamber
46 toward the entrance chamber 42 is substantially pre-
vented by the intermeshing of the teeth 94, except that,
as is well known in the art, an intermesh volume of liquid
which is trapped between the gear members 90, 92 at
the teeth thereof approach full intermesh at line 51 as
best illustrated in Figure 2 continues to be pressurized
to an operational pressure greater than the fluid pres-
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sure in exit chamber 46. In order to relieve this trapped
liquid volume, recesses 60 and 62 in bushing 50 and
recesses 86 and 88 in bushing 48 communicate the in-
termesh volume radially to bores 56, 58 and 78, 80, re-
spectively, to cool and lubricate the shafts of the in-
termesh gears 91. It should be noted that in addition to
cooling, the flow of intermesh fluid from recesses 60 to
entrance chamber 42 via bore or chamfer 56, counter
bore 64, passageway 66 and opening 68 and from re-
cess 86 to entrance chamber 42 via bore 78, chamfer
79 in counter bore 104, passageway 106 and opening
108 and the flow of intermesh fluid from recess 62 to
exit chamber 46 via bore 58, chamfer 70 and passage-
way or slot 72 and from recess 88 to exit chamber 46
via bore 80, chamfer 81 in counter bore 110, passage-
way 112 and opening 114 provides a balancing function
on bearings 50 and 48.

The communication of the intermediate level fluid
pressure through passage 124 to reference chamber
122 acts on face 82 and moves the inner face 84 into
engagement with the intermeshing gears 91 and the in-
termeshing gears 91 into engagement with inner face
52 on bushing 50 to defining a clamping force which pre-
vents commingling of fluid between the exit chamber 46
and entrance chamber 42. The fluid pressure in exit
chamber 46 acts on the external surface of bushing 50,
approximately one half of the surface area of the in-
termeshing gears 91 and front portion 146 of bushing
48 to urge surface area 148 on bushing 48 and surface
area 150 on bushing 50 into engagement with sidewall
16 to seal entrance chamber 42 from exit chamber 46.
O-ring 118 engages the housing to further prevent com-
munication between the reference chamber 122 and the
entrance and exit chambers 42, 46 respectively. Thus
by selectively choosing the location of passage 124 in
bushing 48, the clamping force derived from the inter-
mediate fluid pressure and consequently the internal
loss of energy resulting therefrom can effectively be
controlled.

Claims

1. A pump having a pair of intermeshing gear mem-
bers (91) retained by first and second bushings (48,
50) in a cavity, said gear members (91) being rotat-
ed by an input torque to sequentially increase the
entrance pressure of afluid received by an entrance
chamber (42) through an inlet port (40) to an exit
pressure when discharged from an exit chamber
(46) toan outlet port (44) to an operational pressure,
said pump comprising :

afirst bore (78) extending from a first outer face
(82) to afirst inner face (84) in said first bushing
(48), said first bore (78) retaining a first end
(100) of a first shaft associated with said in-
termeshing gear members (91) ;
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asecond bore (80) extending from said first out-
er face (82) to said first inner face (84) of said
first bushing (48), said second bore (80) retain-
ing a first end (102) of a second shaft associat-
ed with said intermeshing gear members (91) ;
afirstrecess (86) located on saidfirst inner face
(84) of saidfirst bushing (48) for receiving a first
portion of an intermesh volume of fluid trapped
by said intermeshing gears during rotation, said
intermesh volume of fluid being at said opera-
tional pressure, said first recess (86) communi-
cating said first portion of said intermesh vol-
ume of fluid to said first bore (78) for cooling
and lubricating said first end (100) of said first
shaft ;

a second recess (88) located on said first inner
face (84) of said first bushing (48) for commu-
nicating a second portion of said trapped in-
termesh volume of fluid at said operational
pressure to said second bore (80) for cooling
and lubricating said first end (102) of said sec-
ond shaft ;

said pump being characterized by:

a first chamfer (79) located on said first outer
face (82) and concentric to said first bore (78) ;
a first passageway (106) in said first bushing
(48) for connecting said first chamfer (79) to
said entrance chamber (42) where said first
portion of said intermesh volume of fluid is add-
ed to said fluid in said entrance chamber (42) ;
a second chamfer (81) located on said first out-
er face (82) and concentric to said second bore
(80) ;

a second passageway (112) in said first bush-
ing (48) for connecting said second chamfer
(81) with said exit chamber (46) where said sec-
ond portion of said intermesh volume of fluid is
added to said fluid in said exit chamber (46) ;
passage means (124) in said first bushing (48)
through which fluid at a selected fluid pressure
less than said exit fluid pressure but greater
than said entrance fluid pressure is communi-
cated to act on said first outer face (82) to de-
velop a force for urging said first inner face (84)
into engagement with the intermeshing gear
members (91) and the intermeshing gear mem-
bers into engagement with a second inner face
(52) on said second bushing (50) to seal said
entrance chamber (42) from said exit chamber
(46) ; and

a peripheral surface (120) having a seal (118)
located therein for preventing commingling of
fluid at said exit fluid pressure with fluid at said
selected fluid pressure.

2. A pump as recited in claim 1 wherein said second
bushing (50) includes :
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afirst bore (56) extending from said second in-
ner face (52) to said second outer face (54) for
retaining a second end (74) of said first shaft
associated with said intermeshing gear mem-
bers (91);

a second bore (58) extending from said second
inner face (52) to said second outer face (54)
for retaining a second end (76) of said second
shaft associated with said intermeshing gear
members ;

afirst recess (60) located on said second inner
face (52) for communicating a third portion of
said intermesh volume of fluid trapped by said
intermeshing gears during rotation to develop
said operational fluid pressure to said first bore
(56) for cooling and lubricating said second end
(74) of said first shaft ; and

a second recess (62) located on said second
inner face (52) for communicating a fourth por-
tion of said trapped intermesh volume of fluid
under said operational fluid pressure to said
second bore (58) for cooling and lubricating
said second end (76) of said second shaft .

3. A pump as recited in claim 2 wherein said second

bushing (50) further includes :

a first chamfer (64) located on said second out-
erface (54) and concentric to said first bore (56)
therein ;

a first passageway (66) connecting said first
chamfer (64) with said entrance chamber (42)
where said third portion of said intermesh vol-
ume of fluid is added to said fluid in said en-
trance chamber (42) ;

a second chamfer (70) located on said second
outer face (54) and concentric to said first bore
(58) ; and

a second passageway (72) connecting said
second chamfer (70) with said exit chamber
(46) where said third portion of said intermesh
volume of fluid is added to said fluid in said exit
chamber (46).

A pump as recited in anyone of claims 1 to 3 wherein
the location of said passage means (124) is select-
ed such that said selected pressure provides a
clamping force on said first outer face (82) of ap-
proximately one half of said exit pressure.

Patentanspriiche

1.

Pumpe mit einem Paar ineinandergreifender Zahn-
radglieder (91), die durch eine erste und eine zweite
Buchse (48, 50) in einem Hohlraum festgehalten
werden, wobei die Zahnradglieder (91) durch ein
Eingangsdrehmoment gedreht werden, damit der
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Eingangsdruck einer von einer Eingangskammer
(42) durch einen EinlaBkanal (40) erhaltenen Flis-
sigkeit nacheinander auf einen Austrittsdruck,
wenn sie von einer Austrittskammer (46) zu einem
AuslaBkanal (44) abgefihrt wird, auf einen Be-
triebsdruck erhéht wird, wobei die Pumpe folgen-
des umfaft:

eine erste Bohrung (78), die von einer ersten
AuBenflache (82) zu einer ersten Innenflache
(84) in der ersten Buchse (48) verlauft, wobei
die erste Bohrung (78) ein erstes Ende (100)
einer den ineinandergreifenden Zahnradglie-
dern (91) zugeordneten ersten Welle festhalt;
eine zweite Bohrung (80), die von der ersten
AuBenflache (82) zu der ersten Innenflache
(84) der ersten Buchse (48) verlauft, wobei die
zweite Bohrung (80) ein erstes Ende (102) ei-
ner den ineinandergreifenden Zahnradgliedern
(91) zugeordneten zweiten Welle festhalt;
eine erste Aussparung (86), die sich zur Auf-
nahme eines ersten Teils eines Eingriffsvolu-
mens einer von den ineinandergreifenden
Zahnradern wéhrend der Drehung einge-
schlossenen Fllssigkeit an der ersten Innenfla-
che (84) der ersten Buchse (48) befindet, wobei
das Eingriffsflissigkeitsvolumen unter Be-
triebsdruck steht und die erste Aussparung (86)
den ersten Teil des Eingriffsfliissigkeitsvolu-
mens zur Kidhlung und Schmierung des ersten
Endes (100) der ersten Welle zur ersten Boh-
rung (78) weiterleitet;

eine zweite Aussparung (88), die sich zur Wei-
terleitung eines zweiten Teils des eingeschlos-
senen Eingriffsfllissigkeitsvolumens bei Be-
triebsdruck zur zweiten Bohrung (80) zur Kih-
lung und Schmierung des ersten Endes (102)
der zweiten Welle an der ersten Innenflache
(84) der ersten Buchse (48) befindet;

wobei die Pumpe durch folgendes gekenn-
zeichnet ist:

eine erste Abschragung (79), die sich an der
ersten AuBenflache (82) befindet und konzen-
trisch zur ersten Bohrung (78) ist;

einen ersten Durchgang (106) in der ersten
Buchse (48) zur Verbindung der ersten Ab-
schrdgung (79) mit der Eingangskammer (42),
wo der erste Teil des Eingriffsfllissigkeitsvolu-
mens der Flissigkeit in der Eingangskammer
(42) zugesetzt wird;

eine zweite Abschragung (81), die sich an der
ersten AuBenflache (82) befindet und konzen-
trisch zur zweiten Bohrung (80) ist;

einen zweiten Durchgang (112) in der ersten
Buchse (48) zur Verbindung der zweiten Ab-
schrdgung (81) mit der Austrittskammer (46),
wo der zweite Teil des Eingriffsfllissigkeitsvolu-
mens der Flissigkeit in der Austrittskammer
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(46) zugesetzt wird;

ein Durchgangsmittel (124) in der ersten Buch-
se (48), durch das unter einem ausgewéhlten
Flassigkeitsdruck, der kleiner als der Austritts-
flissigkeitsdruck, aber gréBer als der Ein-
gangsfliussigkeitsdruck ist, stehende Fllssig-
keit zur Einwirkung auf einer ersten AuB3enfla-
che (82) zur Erzeugung einer Kraft zum Drén-
gen der ersten Innenflache (84) in Eingriff mit
den ineinandergreifenden Zahnradgliedern
(91) und der ineineinandergreifenden Zahnrad-
glieder in Eingriff mit einer zweiten Innenflache
(52) an der zweiten Buchse (50) zum Abdichten
der Eingangskammer (42) von der Austritts-
kammer (46), weitergeleitet wird; und

eine Umfangsflache (120) mit einer sich darin
befindenden Dichtung (118) zur Verhinderung
eines Vermischens von unter dem Austrittsflis-
sigkeitsdruck stehender Flussigkeit mit unter
dem ausgewahlten Flissigkeitsdruck stehen-
der Flussigkeit.

2. Pumpe nach Anspruch 1, bei der die zweite Buchse

(50) folgendes enthalt:

eine erste Bohrung (56), die zum Festhalten ei-
nes zweiten Endes (74) der denineinandergrei-
fenden Zahnradgliedern (91) zugeordneten er-
sten Welle von der zweiten Innenflache (52) zu
der zweiten AuBenflache (54) verlauft;

eine zweite Bohrung (58), die zum Festhalten
eines zweiten Endes (76) der den ineinander-
greifenden Zahnradgliedern zugeordneten
zweiten Welle von der zweiten Innenflache (52)
zu der zweiten AuBenflache (54) verlauft;

eine erste Aussparung (60), die sich zur Wei-
terleitung eines dritten Teils des Eingriffsvolu-
mens der durch die ineinandergreifenden
Zahnrader wahrend der Drehung eingeschlos-
senen Flussigkeit zur Erzeugung des Flissig-
keitsbetriebsdrucks an die erste Bohrung (56)
zur Kihlung und Schmierung des zweiten En-
des (74) der ersten Welle an der zweiten Innen-
flache (52) befindet; und

eine zweite Aussparung (62), die sich zur Wei-
terleitung eines vierten Teils des eingeschlos-
senen Eingrifisvolumens der unter dem Flls-
sigkeitsbetriebsdruck stehenden Flussigkeit
zur zweiten Bohrung (58) zur Kihlung und
Schmierung des zweiten Endes (76) der zwei-
ten Welle an der zweiten Innenflache (52) be-
findet.

3. Pumpe nach Anspruch 2, bei der die zweite Buchse

(50) weiterhin folgendes enthéalt:

eine erste Abschragung (64), die sich an der
zweiten AuBenflache (54) befindet und zur er-
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sten Bohrung (56) darin konzentrisch ist;
einen ersten Durchgang (66), der die erste Ab-
schrdgung (64) mit der Eingangskammer (42),
wo der dritte Teil des Eingriffsfllissigkeitsvolu-
mens der Flissigkeit in der Eingangskammer
(42) zugesetzt wird, verbindet;

eine sich an der zweiten AuBenflache (54) be-
findende zweite Abschragung (70), die zur er-
sten Bohrung (58) konzentrisch ist; und

einen zweiten Durchgang (72), der die zweite
Abschragung (70) mit der Austrittskammer
(46), wo der dritte Teil des Eingriffsflissigkeits-
volumens der Flissigkeit in der Austrittskam-
mer (46) zugesetzt wird, verbindet.

Pumpe nach einem der Anspriiche 1 bis 3, bei der
die Position des Durchgangsmittels (124) so aus-
gewahlt ist, daB der ausgewahlte Druck eine ca. die
Halfte des Austrittsdrucks betragende Klemmkraft
an der ersten AuBenflache (82) bereitstellt.

Revendications

Pompe ayant une paire d'organes d'engrenage (91)
s'engrenant retenus par des premiére et deuxiéme
douilles (48, 50) dans une cavité, lesdits organes
d'engrenage (91) étant entrainés en rotation par un
couple d'entrée pour augmenter séquentiellement
la pression d'entrée d'un fluide regu par une cham-
bre d'entrée (42) a travers un port d'entrée (40) jus-
qu'a une pression de sortie lorsqu'il est déchargé
d'une chambre de sortie (46) vers un port de sortie
(44) a une pression fonctionnelle, ladite pompe
comprenant :

un premier alésage (78) s'étendant depuis une
premiére face externe (82) jusqu'a une premié-
re face interne (84) dans ladite premiére douille
(48), ledit premier alésage (78) retenant une
premiére extrémité (100) d'un premier arbre as-
socié auxdits organes d'engrenage (91)
s'engrenant ;

un deuxiéme alésage (80) s'étendant depuis la-
dite premiére face externe (82) jusqu'a ladite
premiére face interne (84) de ladite premiére
douille (48), ledit deuxiéme alésage (80) rete-
nant une premiére extrémité (102) d'un deuxie-
me arbre associé auxdits organes d'engrenage
(91) s'engrenant;

un premier évidement (86) situé sur ladite pre-
miére face interne (84) de ladite premiére
douille (48) pour recevoir une premiére portion
d'un volume de fluide entre dents prisonnier
desdits engrenages s'engrenant au cours de la
rotation, ledit volume de fluide entre dents étant
a ladite pression fonctionnelle, ledit premier
évidement (86) faisant communiquer ladite pre-
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miére portion dudit volume de fluide entre dents
avec ledit premier alésage (78) pour refroidir et
lubrifier ladite premiére extrémité (100) dudit
premier arbre;

un deuxiéme évidement (88) situé sur ladite
premiére face interne (84) de ladite premiére
douille (48) pour faire communiquer une
deuxiéme portion dudit volume de fluide entre
dents prisonnier, & ladite pression fonctionnel-
le, avec ledit deuxiéme alésage (80) pour re-
froidir et lubrifier ladite premiére extrémité
(102) dudit deuxiéme arbre;

ladite pompe étant caractérisée par :

un premier chanfrein (79) situé sur ladite pre-
miére face externe (82) et ayant le méme cen-
tre que ledit premier alésage (78);

un premier passage (106) dans ladite premiére
douille (48) pour connecter ledit premier chan-
frein (79) & ladite chambre d'entrée (42), ladite
premiére portion dudit volume de fluide entre
dents étant ajoutée audit fluide dans ladite
chambre d'entrée (42);

un deuxiéme chanfrein (81) situé sur ladite pre-
miére face externe (82) et ayant le méme cen-
tre que ledit deuxiéme alésage (80);

un deuxieme passage (112) dans ladite pre-
miére douille (48) pour connecter ledit deuxié-
me chanfrein (81) & ladite chambre de sortie
(46), ladite deuxiéme portion dudit volume de
fluide entre dents étant ajoutée audit fluide
dans ladite chambre de sortie (46);

un moyen de passage (124) dans ladite pre-
miére douille (48) a travers lequel du fluide a
une pression de fluide sélectionnée inférieure
a ladite pression de fluide de sortie, mais supé-
rieure a ladite pression de fluide d'entrée, est
communiqué pour agir sur ladite premiére face
externe (82) en vue de développer une force
pour pousser ladite premiére face interne (84)
en engagement avec les organes d'engrenage
(91) s'engrenant et les organes d'engrenage
s'engrenant en engagement avec une deuxié-
me face interne (52) sur ladite deuxiéme douille
(50) pour sceller ladite chambre d'entrée (42)
par rapport a ladite chambre de sortie (46); et
une surface périphérique (120) ayant un joint
(118) situé dans celle-ci pour empécher le mé-
lange de fluide & ladite pression de fluide de
sortie avec du fluide a ladite pression de fluide
sélectionnée.

2. Pompe selon la revendication 1, dans laquelle ladi-
te deuxiéme douille (50) comporte :

un premier alésage (56) s'étendant depuis la-
dite deuxiéme face interne (52) jusqu'a ladite
deuxidme face externe (54) pour retenir une
deuxidme exirémité (74) dudit premier arbre

10

15

20

25

30

35

40

45

50

55

associé auxdits organes d'engrenage (91)
s'engrenant;

undeuxiéme alésage (58) s'étendant depuis la-
dite deuxieme face interne (52) jusqu'a ladite
deuxiéme face externe (54) pour retenir une
deuxiéme extrémité (76) dudit deuxiéme arbre
associé auxdits organes d'engrenage s'engre-
nant;

un premier évidement (60) situé sur ladite
deuxiéme face interne (52) pour faire commu-
niquer une troisiéme portion dudit volume de
fluide entre dents prisonnier desdits engrena-
ges s'engrenant au cours de la rotation, en vue
de développer ladite pression de fluide fonc-
tionnelle, avec ledit premier alésage (56) pour
refroidir et lubrifier ladite deuxiéme extrémité
(74) dudit premier arbre; et

un deuxiéeme évidement (62) situé sur ladite
deuxiéme face interne (52) pour faire commu-
niquer une quatrieme portion dudit volume de
fluide entre dents prisonnier a ladite pression
de fluide fonctionnelle, avec ledit deuxiéme alé-
sage (58) pour refroidir et lubrifier ladite deuxié-
me extrémité (76) dudit deuxiéme arbre.

3. Pompe selon la revendication 2, dans laquelle ladi-
te deuxiéme douille (50) comporte en outre :

un premier chanfrein (64) situé sur ladite
deuxiéme face externe (54) et ayant le méme
centre que ledit premier alésage (56) dans cel-
le-ci;

un premier passage (66) connectant ledit pre-
mier chanfrein (64) a ladite chambre d'entrée
(42), ladite troisidme portion dudit volume de
fluide entre dents étant ajoutée audit fluide
dans ladite chambre d'entrée (42);

un deuxiéme chanfrein (70) situé sur ladite
deuxiéme face externe (54) et ayant le méme
centre que ledit premier alésage (58); et

un deuxiéme passage (72) connectant ledit
deuxiéme chanfrein (70) a ladite chambre de
sortie (46), ladite troisiéme portion dudit volu-
me de fluide entre dents étant ajoutée audit flui-
de dans ladite chambre de sortie (46).

4. Pompe selon I'une quelconque des revendications
1 a 3, dans laquelle I'emplacement dudit moyen de
passage (124) est choisi de telle sorte que ladite
pression sélectionnée fournisse une force de solli-
citation sur ladite premiére face externe (82) d'en-
viron la moitié de ladite pression de sortie.
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