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This invention relates to a variable capacity
fluid pump of the vane type, and more particu-
larly to that type of variable capacity fluid pump
in which the displacement automatically adjusts
itself to compensate for variations in the driving
speed or output requirements; the displacement
being modulated from maximum to zero by com-
paratively slight increases of pressure after
reaching a predetermined point. That is, the
volume of the pump’s output decreases as the
delivery pressure increases, so that the pump is
not required to operate against any appreciable
back pressure in periods of zero output require-
ments.

A primary object of the present invention is
to provide such a variable capacity pump with
means whereby the pump may produce auto-
matically a secondary flow of fluid whenever the
primary flow of fluid therefrom is at a minimum.

Another object of the present invention is to -

provide such a variable capacity pump with
means whereby the above noted secondary flow
of fluid will be ejected from the pump under 2
pressure substantially different from that found
in the primary flow of fluid. .

A still further object of the present invention
is to construct a pump having the ghove noted
capabilities in a most simple and rugged manner
to the end that it may be inexpensive of manu-
facture and have a long operative life.

With the above and other objects in view as
will hereinafter appear, the invention comprises
the devices, combinations and arrangements of
parts, hereinafter set forth and illustrated in the
accompanying drawings of g preferred embodi-
ment of the invention from which the several
features of the inveuntion and the advantages
attained thereby will be readily understood by
those skilled in the art.

in the accompanying drawings:

Fig. 1 represents a sectional view of a pump
incorporating the present invention, the section
being taken transversely of the rotor shaft.

Fig. 2 represents a sectional view taken sub-
stantially along the line 2—2 of Pig. 1.

Fig. 3 represents a bottom view of the device a5 ¢

disclosed in Fig. 2.

Fig. 4 represents a front view of the pumping
unit taken substantially along the line 4—4 of
Fig. 1.

Fig. 5 represents a sectional view taken sub-
stantially along the line 5--5 of Fig. 2.

Fig. 6 represents a sectional view taken sub-
stantially along the line 8—8 of Fig. 2.

Fig. 7 represents a sectional view taken sub-
stantially along the lines —1 of Fig. 2.
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5 disposed a radial slidable vane 28.

2

Tig. 8 represents a sectional view taken sub-
stantially along the lines 8—8 of Fig. 2.

1ike reference characters refer to like parts in
the different figures.

Referring particularly to Figs. 1 and.2, the
present invention is incorporated in a pumping
unit which comprises a housing element 6 of
generally annular form and having an end plate
{1 secured over one end thereof by means of a
plurality of suitable bolts 12, 12 which pass
through holes provided in the end plate {1 there-
by to be threaded directly into the housing §8.
This housing {0 is formed with a central bore {3
opening directly into a substantially eylindrical
chamber {4 which is closed by means of the end
plate {f. Rotatably journaled within the bore {3
is a rotor shaft {5 which may be driven in any
suitable manner. This shaft 15 passes through
the chamber 14 and carries within this chamber
a pump rotor 16, the latter having an inuner hub
portion (1 which surrounds said shaft and is
keyed thereto as shown at 18 in Fig. 2. The
pump rotor is formed in the usual manner with
a series of radial slots 19, in each of which is
The outer
ends of said vanes are adapted, according to this
invention, to work against the interior periphery
of a ring-like member 21 which surrounds the
rotor {6 in the pump space provided by the cylin-
drical chamber 4 of the housing {8, said mem-
ber 24 as well as the several vanes 28 extending
across said space from side to side, between op-
posed inner faces 22 and 23 of the housing 9
and the end cap il.

The ring-like member 21 on its ouler periphery
is appreciably smaller in diameter than the
chamber of the bore {4 and on its inner pe-
riphery is appreciably larger in diameter than
the pump rotor {6, in consequence of this, there
is ample opportunity in the pump space sur-
rounding the rotor 16 for free movement of said
member 21 into positions of varying eccentricity
relative to the rotor i6 to vary the pumping ac-
tion of the latter’s slidable vanes 26, 28.

A simple and highly advantageous mounting of
member 2§ for purposes of such eccentricity-~
movements is obtained by providing on the out-
side surface of the member 21, and preferably
across its entire width, a rib 24 of a substantial
triangular cross section, and with side surfaces
at an acute angle to each other so as to form
at their intersection a virtual knife edge, as in-
dicated at 25. For the reception of the rib 24
the surface of the bore {4, as shown in Fig. 2,
is provided with a two-sided indentation or cleft
26, somewhat shallower than the rib 24 and with
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its intersecting sides at an appreciably larger
angle to each other than the intersecting sides
of the rih, thus to give ample opportunity for free
and frictionless rocking movements of the ring
21 on the axis afforded by the bottoming of the
vib edge 28 in the angular indentation or cleft
8. Provided on the outside periphery of the ring
2§, at a point substantially diametrically opposite
te the ribh 24, is an arcuate boss 27 which “is
adapted tc engage the inner .periphery- of the
hore {5 for the purpose of maintaining the rib
24 within its indentation 26.

The ring 2¢ presents a- continuous unbroken
interior cylindrical surface.to the .ends.-of ‘the
vanes 28, 29, there being no neéd -to provide said
ring with fluid openings to the spaces between
the vanes since the ingress-of .cil to -andits -exit
from said spaces is obtained laterally by way-of
passages leading into the pumping spaces
through the housing 0.

Referring particularly to Figs.” 1 and 2, the
face 22 of the chamber 4 provides an arcuately
shaped fiuid intake passage 28 and an arcuately
shaped fuid delivery or offtake passage 23. The
cne end portion of the fAuid intake passage 28
communicates directly with a radial aperture 30
formed in the housing {8. This aperture 38 is
adapted to be connected with a fluid-conducting
tube which in turn is connected with a . source
of fluid. The fluid delivery or offtake passage
29 communicates directly at one end therecf with
a conduit 3{ which leads directly to a bore 32
which in turn opens at the outside of the housing
{8 therehy to be connected with a conduit for
the purpose of delivering the fluid under pres-
sure to any suitable mechanism not herein dis-
closed, (See Figs. 2 and 6.) Referring partic-
ularly to Fig. 4, the end plate il is provided cn
its inner face 23 with_an .arcuately shaped pas-
sage 32 which is positioned in the fluid intaks
zone opposite to the arcuate.passageway 28. It
is the function of these.arcuately shaped pas-
sageways to insure.an unrestricted internal flow
of fluid as drawn..into- and expelled from “the
spaces between the vanes 20, 28 by the rotation
of the rotor 1§ within the ring 2{ in the direc-
tien of the arrow 35 which is associated with
Fig. 2. The intake .passageway .or-groove 28 ‘is
preferably made wide enough to overlap the ring
2% on both sides, thereby to give. the entering
fiuid access to the space between the ring and
the bore 14, and to reduce the fluid’s tendency to
become aerated by reason of undue.restriction
of its flow.

As bhest shown in Figs. 1 .and. 2, the rotor’s
inner hub portion 17 is of less width axially of
the shaft {5 than the vanes 29, 20. "This reduc~
tion of the width results from the rotor’s op-
posite faces being formed with circular recesses
&3 and 37. Since these recesses 26 and: 37 are
intersected by the inner ends of the radial slots
£9, 19 it follows that the end extremities of the
inner edges of the several vanes 20, 20 are lo-
cated in these face recesses 8§ and 371 of the
rotor 16. Also located in such recesses 38 and
37 are loose rings 38 and 39, respectively, each
encireling the reduced end 49 of the shaft 15
and having an external diameter that gives it
virtual peripheral contact with the inner edge

IR

portions of each of the several vanes 20, 20 of .

the rotor 6. Each of the rings 38 .and 39, by
its ahility to move about freely in its-associated
recess, serves as -a shiftable backing for the
vanes 28, 20, the said rings 38 and 39 changing
their positions in the .respective recesses:as the

5

4

eccentricity ketween the rotor 16 and the sur-
rounding ring 21 is increased or decreased, as
the case may be, and in the operation of the
pump. Whatever the pumping position may be
the rings 28 and 39 maintain their peripheral
contact with the inner edges of the vanes 29. 29
and thus insure the vanes’ contact by the outer

.edges with the inner periphery of the modulating

“ring 21,
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In Fig. 2-the-ring 21 is shown in its position
of maximum eccentricity relative to the rotor 18,
its movement tc this position (of maximum

“pumping action by the vanes 20, 28) being ob-

tained by the thrust thereupon of a suitable

spring 41 disposed within an opening 42 provided

in the peripheral wall of the bore (4. One end
o ‘this spring engages the bottom portion of
the opening 42 and the other end cf the spring
is seated within a circular recess 43 provided
in the peripheral portion of the ring 2!{. The
pressure of the spring 41 against the ring 21
biases the ring about. its pivot rib 24 to the end
that the top portion of the ring will normally
approach contacting relation with the upper por-
tion of the bore t4. It is to be understood that
the spring 4( virtually floats between the ring
21 and the lower portion of the opening 42 there-
by to provide a movable direction of spring
thrust. Should the ring 2f, with its pump in-
active or at rest, be in any way displaced un-
der pressure from the spring 41, from the posi-
tion of Fig. 2 so as not to sit properly on its
edge 25 in its indentation 26, it is evident that
upon starting up of the rotor rotation in the di-
rection of the arrow 35 the ring 2{ will be im-
mediately and automatically moved to correct
seating position due to the pressure of the fluid
against the interior surface of the ring in the
zone of said seating, which causes the edge 25
to bottom in the indentation 25. If fluid in
excess of the oufput requirements is bheing de-
livered by the pump, the resulting increase of
fluid pressure in'a wedge shaped zone 44 hetween
the rofor and modulator ring becomes im-~
mediately effective against the ring’s surface in
'said zone to move said ring, against the pressure
of the spring 41, towards a more concentric posi-
tion relative to the rotor 18 which automatically
reduces the pumping action of the vanes 20, 28
to a point in keeping with the output require-
ments. Thus, under all conditions the pump will
automatically adjust itself to deliver fluid under
pressure only .in the amounts required by the
device or devices which it is supplying. Trom
the above, it is to ke understood that fluid is
adapted to be drawn intc the pumping unit by
way of the conduit 28 and through the groove
or passageway 28. The rotor with its accom-
panying vanes will, of course, increase the pres-
sure upon this fluid and deliver the same out of
the housing by means of the groove 28, the con-
duit 3! and the bore 32.

The present invention also contemplates the
provision of means whereby the present pump

‘may supply a secondary flow of fluid whenever

the primary flow of fluid, which was hereinabove
described, is being supplied at a minimum rate.
The present invention also contemplates that this
secondary flow of fluid may be delivered out of
-the pumping unit at a pressure which is substan-
tially less than that found .in the primary flow.
In order to accomplish these objectives, the pres-
ent pumping unit is provided with an arcuately
shaped port 45 which is positioned within the face
22 of the chamber 14 at:a point normally covered
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by the ring 21 when the latter is in its position of
maximum eccentricity. Referring particularly to
Figs. 2 and 7, this port 45 has extending there-
from a conduit 46 which communicates directly
with an intermediate portion of a bore 471 formed
in the housing 10. The lower portion of the bore
47 is enlarged as at 48 and extends outwardly so
as to open at the peripheral portion of the hous-
ing 10. Between the axial aligned bore portions
47 and 48 is a shoulder 49 into which opens an
inelined conduit 58 which places the bore portion
43 in communication with the recess 3% of the
rotor 16 (see Figs. 1,5, and 8).

Disposed within the bore portions 41 and 48 is
a pressure control valve comprising a hollow cy-
lindrical shell 51 which is slidingly disposed with-
in the portion 48 and which has an upper cylin-
drical head element 52 which is similarly dis-
posed within the smaller bore portion 47. The
elements 5i and 52 of the valve are connected by
means of a reduced neck portion 53. In order
to retain the valve within the bore portions 47
and 48 there is provided a coil compression spring
54 the upper end of which is received within the
cylindrical member 54 and the lower end of which
bears against a plate 53 which in turn is held
within the bore portion 48 by means of a split ring
56 seated within a recess 57 provided within the
peripheral portion of the bore 43 in the usual
manner. A longitudinal bore 58 is formed within
the head element 52 of the valve thereby to
prevent the same from being locked in its upper
position by atmospheric pressure. From the
above it is to be understood that the valve unit
is normally biased by the spring 54 into the posi-
tion disclosed in Fig. 5, and in this position it is
to be understood that the bore 46 is in direct
and free communication with the inclined bore
50 which leads to the recess 36 provided in the
rotor §6. In this latter connection, reference
may be had to Figs. 2, 5, and 7, from which it
will be clear that the neck 33 is disposed adjacent
the bore 48 whenever the valve is in its upper
position, as shown in Fig. 5.

Whenever the flow of fluid from the present
pumping unit is unrestricted by any back pres-
sure, the ring 2 will assume its position of maxi-
mum eccentricity as disclosed in Fig. 2. However,
whenever this normal flow of the primary source
of fluid is interrupted and a back pressure is built
up, the ring 21 will move in a direction in opposi-
tion to the spring 41 thereby to uncover the pord
45 and to expose the same to the fluid pressure
existing between the inner peripheral portion of
the ring 2¢ and the outer peripheral portion of
the rotor {6. Whenever the ring 2{ thus moves
from its position of maximum eccentricity to its
position of minimum eccentricity, the pressure
of the primary flow of fluid is not appreciably
altered but the quantity of fluid flowing there-
from is materially reduced. Therefore, when the
port 45 is so uncovered, the fiuid will be forced
to flow into the bore 47 in the same manner as
the fluid is forced through the port 3! and inte
the bore 32. Thus, it will be understood that
initially this oil from the port 45 will flow into
the bore 41, through the inclined conduit 50, and
finally into the recess 36 provided within the
rotor 16.

Referring particularly to Figs. 1 and 2, the
inner periphery 53 of the rotor i6 is provided
with a series of longitudinally disposed grooves
59/, 59’ which place the recesses 88 and 37 of the
rotor 16 in communication with each other. Re-
ferring particularly to Fig. 1, the end cap Il is
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6

provided with a central bore 60 which communi-
cates directly with the recess 37 of the rotor i6
and with the recess 36 by way of the grooves §9’,
59’. From this it will be understood that the sec-
ondary flow of fluid from the port 45 will find
its way, under pressure, from the recess 36 into
the hore 60. This is for the reason that the rings
38 and 39 are fitted loosely within the recesses
36 and 31 and, therefore, they form no substan-
tial obstruction to the passage of oil from one
recess to the other. The bore 60 may be con-
nected with some suitable device which is adapted
to be operated by this secondary flow of fluid.

As hereinabove noted, the present invention
contemplates the provision of means whereby
this secondary flow of fluid from the pumping
chamber may be ejected from the pumping unit
at a pressure substantially less than that which
exists in the primary flow of fluid. In order to
accomplish this objective the valve spring 94 is
selected so that the fluid flowing through the bore
47 and about the neck 53 will be effective to shift
the valve downwardly whenever the pressure
within this fluid reaches a predetermined point.
Since the exposed area of the top portion of the
cylindrical member 5{ is greater than that area
which is exposed by the lower portion of the
member 52, the oil or fluid disposed within the
bore 41 will be effective to shift the valve down-
wardly in opposition to the spring 54. When-
ever the valve unit is so shifted downwardly it is
to be understood that the portion 52 of the valve
will be effective to block off the bore 46 to the
end that no fluid may flow from the bore 46 into
the valve bore 41. Thus, the valve will move
up and down thereby to open and close the port
46 so as to meter oil into the inclined conduit
50, which oil will be delivered into the conduit
50 under a predetermined pressure which is es-
tablished initially by the selection ef a proper
spring 54. For example, if we assume that the
normal oil pressure within the pumping unit is 80
1bs. per square inch, one can, by selecting a proper
spring 54, be assured that the oil delivered into
the inclined conduit 58 will be maintained at a
pressure of 40 Ibs. per square inch.

Prom the above it is to be understood that the
present pumping unit is effective mormally to
produce a single or primary flow of fluid there-
from. But whenever this primary flow drops to
a minimum point (that point at which the fluid
pressure within the pump rises slightly above a
predetermined point) the pump will be effective
to produce a secondary flow of fluid which will
be ejected from the pumping unit under a pres-
sure substantially less than that found in the
primary flow. It will be further understood that,
although the present drawings disclose the sec-
ondary flow as being directed info the recess 3§
and through the bore 60, those skilled in the art
will readily understand that other modifications
could be substituted therefor, as for example, the
inclined conduit §8 could lead directly through
the housing 10 thereby to be connected with a
conduit for the purpose of leading the same di-
rectly to some suitable device which is adapted
to be operated by this secondary fluid flow. In
any event, as soon as the back pressure existing
in the primary fluid flow system is reduced, the
ring 21 will again move, under the force of the
spring 41, into ifs position of maximum eccen-
tricity, thus to again increase the rate of fluid
flow of the primary system and at the same time
cut off all fluid flow through the port 45 of the
secondary system. :
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“Weclaim: - : :
1. In: a-variable delivery fluid pump,-an -outer
‘housing providing a -hollow -chamber having-a
fiuid ‘intake port -and first and second -delivery

ports, a modulator ring rockably mounted on a .

.pivot axis -adjacent to its outer periphery to
‘swing within -said chamber and presenting -a
‘substantially unbroken interior surface, a -rotor
rotatable within said ring and having radially
-slidable vanes cooperating with the interior sur-
face -of said ring, and spring means normally
‘biasing the ring into eceentric position relative
to the rotor so that the vanes will produce:the
pumping action thereby to force fluid under pres-
-sure -through said first delivery port,-a portion
-of said ring’s interior surface in the zone of said
first delivery port being acted on by the pumping
pressure in a direction to shift said ring-in oppo-
sition to said spring toward -a position concen-
tric with said rotor; said ring being effective when
An its position of minimum eccentricity -to-.ex-
"pose -said second -delivery port to the pumping
-action, said ring being -effective while in said
first . mentioned eccentric position to close -off
:said - second delivery port from said . pumping
action.

2. In a-variable delivery fluid pump, an-outer
housing providing a hollow chamber defined by
2 pair of flat laterally spaced surfaces,  said
chamber having formed in its flat surfaces a
fluid ‘intake port and first and second delivery
-ports, a modulator ring rockably mounted on
a pivot axis adjacent to its outer periphery to
swing within said chamber and having its oppo-

.site edge portions slidably engaging said spaced 3

surfaces, a rotor rotatable within said ring and
having radially slidable:vanes cooperating with
the interior surface of said ring, and spring
means normally biasing the ring into eccentric
position relative to the rotor so .that the vanes
will produce the pumping action thereby to_force
fluid under pressure through said first delivery
port, a.portion of said ring’s interior surface.in
the zone of said first delivery port being acted
on by the pumping pressure in a direction to
shift said ring in opposition to-said spring to-
ward a position concentric with said rotor, said
ring -being. effective when in its position of mini-
mum. eccentricity. to expose said-second delivery
-port.to the pumping action, said ring being effec-
-tive while in-said first mentioned.eccentric ‘posi-
tion to close off said second delivery port from
said pumping. action.

3..dn a variable delivery pump having an outer
housing .providing .a hollow chamber defined .by
a:pair of flat laterally spaced surfaces, said cham-
ber.having formed in its flat surfaces-a fluid in~
take port and.a fluig delivery .port, a modulator
ring rockably mounted on a pivot.axis.adjacent
to its outer periphery to. swing.within said cham-
ber and having its opposite edge portions slid-
ably engaging said spaced surfaces, a rotor To-
tatable within said ring and having radially slid-
able vanes cooperating with the interior surface
‘of said ring, and spring means normally. biasing
‘the ring ‘into eccentric - position relative to the
rotor so that the vanes will produce the pumping
action thereby to force fluid under pressure
through said delivery port, a portion of said ring’s
-interior surface in the zone of said delivery port
‘being acted on by the pumping pressure .in a
direction to shift said ring in opposition to said
-spring toward a position concentric with _said
-rotor; the improvement which consists in the pro-
“vision of a secondary fluid discharge means for.de-
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‘livering-a .relatively- sihalr;stream' of .fluid from

said pump whenever said ring is in its-position

-of minimum eccentricity, said means comprising,

a second delivery port substantially smaller in

‘size than said first mentioned delivery port formed

within one of said flat chamber surfaces at a
location which is closed over by the edge portion
of said ring whenever the latter is in its posi-
tion of maximum -eccentricity, said second .de-
livery port being exposed to the fluid pressure

-created by said pumping action whenever said

ring is in its position of minimum eccentricity,
and a fluid delivery conduit formed within said

-housing and connected with said second fluid port
for delivering the -secondary fluid -stream from

said pump.

4. In a variable delivery pump having an outer
housing providing a hollow chamber defined by
a pair of flat laterally spaced surfaces, said cham-
ber having formed in its flat surfaces a fluid
intake port and a fluid delivery port, a modulator
ring rockably mounted on a pivot axis adjacent
to its outer periphery to swing within said cham-
ber and having its opposite edge portions slidably
engaging said spaced surfaces, s rotor rotatable
within said ring and having radially slidable
vanes cooperating with the interior surface of
said ring, and spring means normally biasing the
ring into eccentric position relative to the rotor
50 that the vanes will produce the pumping ac-
tion thereby to foree fluid under pressure through
sald delivery port, a portion of said ring’s interior
surface in the zone of said delivery port being
acted on by the pumping pressure in a direction
to shift said ring in opposition to .said spring to-
ward a position concentric with -said rotor;.the
improvement which consists-in the provision-of a
secondary fluid discharge means for delivering .a.
relatively small stream of fluid from-said pump
whenever said ring is in its position of minimum
eccentricity and at a pressure substantially less
than that existing within said puinp, said means
comprising a-second delivery port substantially
smaller in size than said first mentioned delivery
port formed within one of said flat chamber sur-
faces at a location which is closed over hy the
edge portion of said ring whenever the latter isin
its position of maximum eccentricity, said second
delivery port being exposed to the fiuid. pressure
created by said pumping action whenever said
ring is in its position of minimum eccentricity, a
spring-actuated pressure reducing valve disposed
within said housing and connected with said sec-
ond port, and a conduit formed within said hous-
ing and connected with said valve for delivering
the secondary fluid stream from said pump.

5. In combination in g variable delivery fluid
bump, an outer housing providing a hollow cham-
ber having -a fluid intake port and first and
second. delivery ports, a modulator member mov-
ably mounted in said chamber and having a cir-
cular internal pump chamber surface, ‘a rotor
rotatably - disposed on a fixed axis within said
pPump chamber and having fiuid impelling ele-
ments engaging said pump chamber cireular sur-
face, and means normally biasing the modulator
member into a position wherein the pump cham-
ber is eccentrically disposed relative to the rotor
50 that said pumping elements will produce a
bumping action to impel fluid from said intake

‘port under pressure through said first delivery

pprt, fluid pressure created by the pumping ac-
tion of the rotor and said elements acting on a

surface of said modulator member to move the
.Same in opposition to.said biasing means toward
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a position to effect a concentric relation of said
pumping chamber with respect to said rotor, said
modulator member being effective when in posi-
tion of minimum eccentricity with respect to the
rotor to expose said second delivery port to the
fluid pressure created by said pumping action of
the pump, said modulator membper being effective
while in said first mentioned eccentric position to
close off said sccond delivery port from the fluid
pressure created by said pumping action of the
pump.

6. In combination in a variable delivery fluid
pump, an outer housing providing a hollow cham-
ber having a fluid intake port and first and
second delivery ports, a modulator member mov-
ably mounted in said chamber and having a cir-
cular internal pump chamber surface, a rotor
rotatably disposed on a fixed axis within said
pump chamber and having fluid impelling ele-
ments engaging said pumyp chamber circular sur-
face, means normally biasing the modulator
member into a position wherein the pump cham-
ber is eccentrically disposed relative to the rotor
so that said pumping elements will produce a
pumping action to impel fluid from said intake
port under pressure through said first delivery
port, fluid pressure created by the pumping ac-
tion of the rotor and said elements acting on a
surface of said modulator member to move the
same in opposition to said biasing meang toward
a position to effect a concentric relation of said
pumping chamber with respect to said rotor, said
modulator member being effective when in posi-
tion of minimum eccentricity with respect to the
rotor to expose said second delivery port to the
fluid pressure created by said pumping action of
the pump, said modulator member being effective
while in said first mentioned eccentric position to
close off said second delivery port from the fluid
pressure created by said pumping action of the
pump, the housing having a passage therein for
delivery of pressure fluid from said second
delivery port, and pressure-responsive control
means disposed in said passage for metering the
pressure fluid delivered through said passage.

7. In combination in a variable delivery fluid
pump, an outer housing providing a hollow cham-
ber having a fluid intake port and first and
second, delivery ports, a modulator member mov-
ably mounted in said chamber and having a cir-
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cular internal pump chamber surface, a rotor
rotatably disposed on a fixed axis within said
pump chamber and having fluid impelling ele-
menis engaging said pump chamber circular sur-
face, and means normally biasing the modulator
member into a position wherein the pump cham-
ber is eccentrically disposed relative to the rotor
so that said pumping elements will produce a
pumping action fo impel fluid from said intake
port under pressure through said first delivery
port, fluid pressure created by the pumping ac-
tion of the rotor and said elements acting on a
surface of said modulator member to move the
same in opposition to said biasing means toward
a position to effect a concentric relation of said
pumping chamber with respect to said rotor, said
modulator member bheing effective when in posi-
tion of miinimum eccentricity with respect to the
rotor to expose said second delivery port to the
fluid pressure created by said pumping action
of the pump, said modulator member being effec~
tive while in said first mentioned eccentric posi-
tion to close off said second delivery port from
the fluid pressure created by said pumping action
of the pump, said housing having passage means
therein comprising one passage portion in direct
communication with said second delivery port
and a second passage portion separated from said
one portion by the rotor, and the rotor having
passage means therethrough effecting intercom-
munication hetween said passage means portions,
whereby to accommodate delivery flow of fluid as
impelled by the pumping action through said
second delivery port when the latter port is ex-
posed as aforesaid.

WARREN H. DE LANCEY.
EDWIN E. VINCENT.
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