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3 Claims. (Cl. 103—126)

The present invention has for its object to
improve the efficiency of so-called gear pumps,
which are also capable of operating as motors.

It is known that in these devices, the gears are
subjected, under the effect of the pressure of the
fluid which passes through them, to consider-

able reactions which cause an excessive friction

of the gears against the walls of their housings.

In order to compensate these detrimental re-
actions, various devices have already been pro-
posed or applied: some of said devices make use
of perforations provided between the teeth of
the gears themselves; others include balancing
chambers lodged,in the pump body and diam-
etrally opposite the suction and delivery cham-
bers.

In these latter devices, however, it is observed
that the reaction produced by the thrust of the
filuid in the zone of mesh of each gear is not
compensated. - Now the pressure of the fluid in
this zone actually becomes very high since the
fluid which is imprisoned between the teeth of
the gears is taken from the delivery chamber,
that is to say at an already very high pressure,
in most cases. Furthermore, said pressure is
pulsating, and not continuous, a fact which
makes the drawbacks thereof more serious.

In other devices, in order to reduce the amount
of fluid imprisoned on the pitch-arc, recesses are
provided as close together as possible on the end
walls facing the gears. However, the result of
these artifices is tb decrease the distance be-
tween the suction chamber and the delivery
chamber, so that they frequently cause leaks.
They cannot therefore be efficient at the high
pressures which are now required from such
machines.

According to the present. invention, the bal-
ancing of these gear devices which are capable
of operating as pumps or as motors is effected,
without any perforations between the teeth, by
the co-operation, for each gear, of two balancing
chambers each embracing a different portion of
the periphery of the gear and extending over
arcs of unequal size, the simple or multiple cham-
ber of greatest length being arranged diametral-
ly opposite the gear arc which is subjected to the
pressure produced or received (pump or motor)
and the pitch-are, the length of said chamber
being approximately equal to the sum of said two
arcs—with which it communicates—whereas the
chamber of smallest length is diametrally oppo-
site the gear arc which is subjected to the suc-
tion (pump) or to the exhaust (motor), and
communicates with said arc.

Said balancing chambers and the conduits
which open therein are provided, either in the
pump body itself in which the gears rotate, or
again partially or totally in the walls which face
the sides of said gears.

For the purpose of ensuring the balancing of .

the pump or motor gear system in both direc-
tions of operation, by eliminating any possibility
of unbalancing at the instant when said direc-
tions are reversed, the invention also includes
embodiments in which, to each gear there is
made to correspond, on the one hand two equal
balancing notches or chambers which are re-
spectively diametrally opposite the arcs sub-
jected to the pressure and the suction and com-
municate with said arcs, and on the other hand
a third chamber extending over an arc which is
opposite and approximately equal to the pitch~
are, the action-of said third chamber being auto-
matically added, by means of a set of valves or
equivalent devices, to that of the balancing cham-

" ber which is under pressure, according to the di-

rection of rotation of the gears.

As in the simplified embodiment, the balancing
chambers and the conduits which supply them
may be provided either in the pump body, or in
the end walls. '

Branch conduits may be taken off the con-
duits which supply the balancing chambers for
the purpose of using a part of the fluid under
pressure for lubricating the bearings.

The principle-of the invention is illustrated by
means of various embodiments, in the accom-
panying drawings in which:

Fig. 1 shows a diagrammatical view of a bal-
ancing device for a single direction of rotation;

said device is lodged in the body of the bores’

receiving the gears of the pump or motor (the
gears are shown in transverse section).

Fig. 2 is a view in transverse section of a .sim-
jlar device lodged in the end walls.

Fig. 3 shows diagrammatically, in transverse
section, a balancing device which is operative
for both directions of rotation of the group of
gears and is lodged in the body of the bores.

Fig. 4 is a diagrammatical view corresponding

to the previous one, but in which the balancing -
‘device is lodged in the end walls.

Fig. 5 is a view in axial sectional elevation, of
an embodiment of the arrangement according to
Fig. 4 and having forced lubrication bearings of
the gears.
along the plane projected at 5—5 in Figs. 7, 8

and 10. .
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Fig. 6 is an axial sectional plan view of this
same embodiment.

Fig. 7 is a view of one of the end walls, corre-
sponding to Figs. 5 and 6, said end wall being

seen from the side facing the inside of the pump. )

The two end walls are identical and each ac-
commodates a half of the halancing device.

Fig. 8 shows a view of an end wall, in section
along the plane projected at 8a—8¢ or 8b—8b in
Fig. 5.

Fig. 9 shows a view of an end wall in trans-
verse section: said section taken along the plane
projected at 9—9 in Figs. 7 and 8.

Fig. 10 is a view of one of the end walls, seen
irom the side of said-end wall facing the outside
of the pump, said end wall containing half of
the balancing device according to the invention.

Fig. 11 shows a perspective diagram of the bal-
ancing conduits of Figs. 4 to 10.

Referring to Fig. 1:

The gears 2 and 3 rotate inside bores provided
in the pump body i. If, when the gears rotate
in the direction f, the machine operates as a
pump, the chambers 4 and 5 are respectively the
suction and delivery chambers which are con-
nected by unions 6 and 7 to the suction and deliv-
ery conduits. .

According to the invention, the gear 2 is bal-
anced by the co-operation of two balancing
notches or chambers 9, {4 which are provided in
the pump body { at the periphery of the gears
and extend over arcs of unequal lengths.

The chamber 9 which corresponds to the larg-
est are, viz. g, is diametrically opposite the angle
a corresponding to the part of the gear which is
subjected, in the delivery chamber 5, to the pres-
sure produced (operation as a pump), or received
(operation as a motor) and to the part of the
gear which receives the pressure resulting from
the imprisonment of the fluid at the mesh points.

Said chamber 8 communicates, through the
conduit 8, with the delivery chamber 5.

The chamber 14, which corresponds to the
smallest are, viz. g!, is diametrally opposite the
part of the gear which is subjected to the suction
(pump) or to the exhaust (motor) and said
chamber is connected, through a conduit 13, to
the suction chamber 4.

Similarly, for the gear 3, balancing chambers
180 and 15 having conduits, respectively 8 and 13
connecting same to the delivery chamber 5 and
the suction chamber 4, are provided, symmetri-
cally with respect to the previous ones, in the
pump body I, at the periphery of the bore in
which the gear 3 rotates. -

The diagram of Fig. 2 shows an arrangement

. for balancing the gears which is similar to the
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previous one, but lodged in the end walls 22, 23
of the pump body and applied against the ends
of the gears 2 and 3.

In this figure the same references have been
retained for the members which have already
been described. The balancing chambers 9, {0
(pressure) and (4, 15 (suction) are provided in
each end wall 22 and 23.

In one of the end walls, the end wall 22, are
provided the conduits 8, 8 through which the
chambers 8 and 10 communicate with the deliv-
ery chamber 5.

In the other end wall, are provided the pipes
13, 13 through which the chambers 14, 15 com-
municate with the suction chamber 4.

The balancing chambers of the same name
(pressure or suction), which are provided facing
each other on the end walls, communicate freely

2,212,094

with each other through the intermediary of the
hollows of the gear teeth.

The devices shown diagrammatically in Figs.
1 and 2 are only capable of balancing the gears
in one direction of rotation.

Fig. 3 shows a balancing device according to
the invention and which is operative for both
directions of rotation of the gears.

For each of the gears 2 and 3 are provided, as
previously, balancing chambers 9, {4 and {0, I5
which are in this case lodged in the pump body
but which correspond to equal arcs, one set of
chambers being diametrally opposite the part of
the gears on which the delivery pressure is ex-
erted, the other set being diametrally opposite
the part of the gears which is subjected to the
suction.

Said balancing chambers 9, (4 and {0, {5 are
connected as -previously, by conduits 8 and 13,
respectively to the delivery chamber 5 and the
suction chamber 4.

In combination with said balancing chambers
which extend over equal arcs, this embodiment
includes, for each gear, a third chamber or notch
20, 21, which is located between the other two
chambers for each gear and extends over an arc
which is approximately equal and opposite to the
pitch-arc of the gears. Said third chamber (20
for the gear 2, 21 for the gear 3) is connected
by conduits 19, 19> (18, 18*) to the conduits 8, 3,
through valves respectively 1 and {6 (12 and 17)
either of which lift from their seats, in such a

manner that this additional chamber 20, 2{ is’

always in communication with the pressure side
of the pump, as can be very clearly seen in Fig. 3.

The pressure angle at the mesh point, v, which
always exists whatever be the direction of rota-
tion, is thus compensated for each of the gears,
by an angle 4!, of exactly or approximately equal
value, in the corresponding notch 20 or 21 the
balancing pressure always exists whatever be the
direction of operation.

A balancing device is thus obtained which is
equivalent to that of Figs. 1 and 2, but which
is operative in both directions of rotation of the
gears of the pump.

In the case of Fig. 4, the same device is lodged
in the end walls 22, 23 which face the flanks of
the gears.

As in the embodiment of Fig. 2, the balancing
chambers of the same name are provided in each
of the end walls and are made therein facing each
other. Said chambers communicate freely with
each other through the hollows of the teeth,

In this embodiment, one of the end walls, in
this case 22, carries the conduits 8, 18, 19 and the
valves—in this case I, 12—which are operative
for the balancing under pressure in the direction
of rotation f. The other end wall, 23, carries the
conduits 13, 18, {92 and the valves 16, {1 which
are operative for the balancing under pressure
in the opposite direction to f, In such a manner
that the chambers 20, 21 are both placed in com-
munication with the pressure side of the pump,
whatever be the direction of rotation.

40, &1 respectively designates ports opening
into the delivery or the suction chamber for the
operation as a pump in the direction f.

Figs. 5 to 11 show, by way of example and
without being in any way limitative, an embodi-
ment of a balanced machine corresponding to
the diagram of Fig. 4, the same reference nu-
merals designating corresponding members.

In said flgures:
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balancing devices viz.: balancing chambers, con-
duits and valves; .
Optional conduits 24, 25 enable a part of th

fluid under pressure in the balancing chambers
20, 21 to be drawn off in order to ensure the lu-
brication of the bearings of the gears 2. and 3,
through annular grooves 26 to 29 which -give
said fluid access, through openings 32, to the
bearing rings 30, 31 which are thus lubricated
under pressure. Said rings can, of course, be re-
placed by any other system of bearing.

Conduits 33, 38, which are connected together -

by a manifold conduit 38, ensure the axial re-

Jlease of the system of gears 2, 3.

An outlet connection 52 is provided at the end

" of the manifold conduit 38.

In Fig. 6 blind holes 50, 51 are shown, for bal-
ancing the respective ports 40 and 41.

‘Two outer walls 36, 31 laterally enclose the
machine, pump or motor.

It is, of course, understood that the principle

of the radial balancing of gear pumps or mo- .

tors, various applications of which have been de-
scribed herein, can be -embodied in other con-
structional modifications which are all within
the scope of the invention.

I claim:

1. A device for balancing gear pumps which
are also capable of operating as motors, com-
prising in combination with pump gears, two
equal balancing chambers respectively located
diametrally opposite the arcuate parts of each
gear subjected to the pressure and to the suc-
tion, said two chambers communicating with said
arcuate parts, and a third balancing chamber
extending over an arc which is opposite and ap-
proximately equal to the pitch-arc of the gears,

. and mesans whereby the balancing action of said

3

third chamber is added automatically to the ac-
tion of the one of the two first balancing cham-
bers which is connected to the pressure side of
the pump according to the direction of rotation
of the gears of said pump.

2. A device for balancing gear pumps which
are also capable of operating as motors, compris-
ing in combination with pump gears, two equal
balancing chambers respectively located diam-
etrally opposite the arcuate parts of each gear

subjected to the pressure and to the suction, said

chambers communicating with said arcuate parts,
and a third balancing chamber extending over
an arc which is opposite and approximately equal
to the pitch-arc of the gears, and valves oper-
ating In such a manner that the action of the

. third balancing chamber is automatically added

to the action of the one of the two first balanc-
ing chambers which is connected to the pressure
side of the pump according to the direction of ro-
tation of the gears of said pump. )

3. A device for balancing gear pumps which are
likewise adapted to operate as motors compris-
ing, in combination with each of the gears of
these pumps, two systems of balancing chambers,
each extending over a different part of the pe-
riphery of the corresponding gear and occupying
arcs of unequal values, the system of greater
area being diametrally opposite and approxi-
mately equal to the arc of the gear which is sub-
jected to the pressure produced or received and

‘to the arc of gear intermesh, while the system of

smaller extent is diametrally opposite the arc of
the gear subjected to the suction or to the ex-
haust, and means providing communications be-
tween said systems and the arcs to which they
are respectively opposite.

ALBERT SYLVAIN TOUSSAINT VROLIX.
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