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Whitcomb, Kenmore, N. Y., assignors to Man-
ning, Maxwell & Moore, Inc., New York, N. Y,
a corporation of New Jersey
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6 Claims,

This mvention relates to improvements in
gear pumps by means of which the delivery
ther of may be varied.

An important object of this invention is the
provision of an improved form of gear pump by
means of which the amount of fluld displaced
for any given speed of operation may be varied.

The common practice with gear pumps at pres-
ent in order to accomplish variable flow involve
the use of a by-pass by means of which some of
the fluid is shunted off from the main stream,

‘When the pumps of this type are employed with -

rotary engines and similar equipment, by-passing
& portion of the constant volume output of the
pump results in the exertion of a constant torque
by the power device.© A constant horse-power

-output is by much the more desirable charac-

teristic of such equipment but has been inca-
pable of attainment because of the lack of a cor-
rect way to vary the output of the pump. With
the present invention involving a variable de-
livery of the volume of fiuid from the discharge
output of the pump the engine connected there-
to may have a constant horse-power output. ’
Many other objects are successfully secured
by means of this invention. .
- 'This invention resides substantially in the com-
bination, construction, arrangement and rela-

" tive location of parts in accordance with the fol-

lowing description.
In the drawings,
Fig. 1 Is a central, longitudinal, cross sectional

view through a form of pump in accordance with

this invention employing spur gears which may

‘have either straight or spiral teeth;

Fig. 2 is a Cross sectional view on the line
2--2 of Fig. 1;
" Fig. 3 is a cross sectional view on the line 3—3
of Fig. 1;

Plg. 4 is a cross sectlonal view on the line

MA—A of Fig. 1;

Fig. 5 is a central, longitudinal, cross sectional

" view through a modified form of pump struc-

ture employing internal gears which may have
teeth of either the straight or spiral form;

Pig. 6 is a cross sectional view on the line
8—8 of Fig. 5;

Fig. 7 is a cross sectional view on the line 1—1
of Pig. 5; and

Fig. 8 is a cross sectional view on the line
8-—8 of Fig. 5.

The present practice with geared pumps in
order to secure a variable output therefrom where
the pump speed is.constant is to by-pass or shunt
-away a.portion of the liquid output of the pump.

(Cl. 103—120)

" Of course, the pump may be operated at variable
speeds but this involves expensive control equip-
ment and a variable power source for operating
the pump, which requires complicated and ex-
pensive operating and control mechanism. Thus,
with present practice, gear pumps have a con-
stant displacement and the quantity of fluid flow-
ing therefrom is varied by by-passmg the neces<
sary portion thereof.

With the present invention geared pumps are
constructed so as to have a variable displacement.
The structure is so arranged that the meshing
gears may be moved axially with respect to each
other to vary the area of the meshing portions
of the gears.
speed of operation the displacement of the pump
may be varied at will. The advantages of such
an arrangement are manifold, In the case, how-
ever, where ‘such pump is used in combination
with a rotary engine a constant horsepower out-
put may be secured, imparting to the combina-
tion practical capabilities not heretofore at~
tained.

The result is that at a constant 15

20

The form of pump in accordance with this in- _

vention, illustrated in Figures 1-4, inclusive, em-
ploys externally meshing gears which may have
either straight or curved teeth. The structure
comprises a casing composed of the tubular por-
tion 12, the cap portion 33, and the end plate
13, all secured together to form a closed chamber.
The end plate {3 is provided with an internally
projecting hub portion 14 which has a longitudi-
nal bore therethrough. The operating shaft 15
is journalled in this bore in the bearing member
16 and passes through a packing gland nut 8
and packing 171. Intermediate the ends of the
shaft I8 it i1s enlarged and provided with gear

teeth 20 on the periphery thereof.. The exten-
- sion 19 of this shaft is journalled in the cap piece"

33. Alongitudinally slidable member 21 is formed
with a reduced extension 22 which has secured
on the end thereof a collar 23 forming a unit
having an annular extended peripheral groove.
Surrounding the core of this groove are a pair of
bearing members 24 upon which is rotatably sup-
ported a sleeve having gear teeth 25 on the pe-
riphery thereof meshing with the gear teeth 20.
The member 21 has a longitudinal bore extending

therethrough through which a shaft or rod 26-

passes. The end 27 of this shaft protrudes ex-
teriorly of the cap 33 and passes through a bear-
ing member and packing gland nut 28. This
shaft is providéed with a collar which rides in a
recess on the inner wall of the cap. The end 29
of the shaft 26 threadedly engages member 21
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and rests against, at its free end, a thrust bearing-

member 30 secured to the end plate I3. The
member 21 has a longitudinal surface recess 21*
of circular cross section snugly fitting the surface
of the hub i4 and the gear 20 (PFig. 2). The cas-
ing is provided with a pair of diametrically op-
posed threaded passages 3f and 32 which extend
to and from the meshing gears 20 and 25. The
member 21 is provided with a passage 385 so that
any trapped fluid between this member and the

end plate may escape to the other side of the -

member as it moves back and forth.

When this device is employed as & pump,
shaft ¢85 is connected to a suitable power source,
such as a constant speed electric motor, so that
the gears are caused to revolve at a desired speed
of rotation. The quantity of fluid which will be
taken into either passage 31 or 32, depending
upon the direction of rotation of the gears, and
discharged from the other passage will depend

upon the area of the teeth 20 and 28 in contact. -

By rotating shaft 26, which may be accomplished
by means of a crank on its end 27, for example,
the member 21 may be moved back and forth,
carrying with it the gear 25. When the member
moves to the left from the position shown in the

" figure the meshing area of the teeth increases
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while movement in the opposite direction de-
creases the meshing area, with the result that
the displacement of the pump is increased or
decreased, respectively. It is clear from the de-
scription of the. structure that rotation of shaft
26 can only effect movement of member 21 and
its attached parts since this shaft is locked
against endwise movement. It is.equally clear
to those skilled in the art that this pump may
be employed as a motor, in which case fluid under
pressure is delivered to the gears to cause them
to revolve, with the result that power may be
taken from shaft 185.

The principles of this invention are illustrated
as applied to an internal gear pump, as has heen
depicted in Figures 5-8, inclusive. In this form
the casing comprises the central portion 40, the
end cap #1, the extension portion 42, and the
end plate 43, all of which are secured together
to form & closed chamber. At 44 is the operat-
ing shaft for the pump which extends through a
packing 45 and a packing gland nut 48 in the end
cap 41. This shaft has a collar 47 intermediate
its ends which abuts against one wall of the

portion 40 of the casing and is provided with a’

collar 48 pinned thereto which .abuts against
the opposite face of this wall. Thus the shaft
44 is held against longitudinal movement. The
end 49 of this shaft is splined, as shown, and en-
gages with a splined bore 81 in the spur gear or
pinion 50. The right hand end of this gear is
provided with a reduced hub which is journalled
in a bearing member 52 held in place by means
of a collar 53 secured to the hub. The other end
of the gear 50 is provided with a shaft extension
54 likewise provided with:a collar 55 secured to its
free end. This shaft 54 is mounted in a bear-
ing member 56. ‘The gear 50, bearing member
52, collar 53, shaft 54, collar 58 and bearing mem-
ber 56 are thus all securely locked together for
unitary movement. A crescent-shaped fixed filler
piece 51 is secured in the portion 42 of the hous-
ing by means of pins so as to engage the upper
portion of the bearing member 37 which has
been shaped to provide a running fit therewith.
At 58 is an internal or ring gear journalled in the
housing between the portions 40 and 42 of the
casing. At 80 is a small shaft or rod which ex-
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tends through a threaded extension 63 on the end
cap 43 and externally of a sleeve §4 mounted on
this extension. A packing 66 and a packing gland
nut 67 prevent leakage around this shaft.

The shaft is provided with a collar 61 whichen- &
gages the end plate 43 in & recess and has secured
thereto a collar 66 which engages the outer face
of the extension 63. This construction prevents
longitudinal movement of shaft 60 when it is re-
volved. The end 62 of this shaft threadedly en-
gages the bearing member 86. Thus when shaft
60 is revolved the assembly including the spur
gear 50 may be moved axially. This engagement
with the operating shaft 4 is maintained through
the splined connection. The bearing member 52 18
is provided with a lug or key 712 which slides in
a groove 13 in the part 40 of the housing. Thus
the bearing member 52 may slide back and forth
with gear 50 but may not turn. The inlet and
outlet passages-T0 and 7i extend partway into 20
the bearing member 52 and issue at one side (see
Figure 5) so that the fiuid is passed from one to
the other by the gears. In view of the description
previously given, the operation of this pump to
effect variable displacement at constant speed 28
will be apparent. Here, as before, the pump may
be reversed in its action and employed as a motor.

From the above description it will be apparent -
that this invention resides in cértain principles of
construction and operation as lilustrated in the 30
drawings. It is recognized that those skilied in
the art may readily vary the application of these
principles and the structure by which they are’
applied without departure from the scope of this
invention. We do not, therefore, desire to be
strictly limited to the disclosire as given for
purposes of illustration, but rather to the scope
of the appended claims.

What we seek to secure by United States Let-
ters Patent is:

1. A variable dellvery gear pump of the type
described comprising a casing forming a closed
chamber, a ring gear journaled for rotation in
the casing, a pair of spaced bearing members slid-
ably mounted in the casing, a pinion closely fitting 48§
between and journaled in said members meshing
with sgid ring gear, a driving shaft journaled in
said casing and having a splined connection with
sald pinion for effecting rotation thereof, and
means mounted in said casing and engaging one §0
of said bearing members for effecting longitudinal
reciprocation of the bearing members and pinion
to vary the discharge of the pump, said casing
having inlet and exhaust ports.

2. In a variable delivery gear pump of the type 58
described the combination comprising a casing
forming a closed chamber and having an inlet
and an outlet port, & ring gear mounted in said
casing for rotation, a pinion meshing with said
ring gear, a pair of bearing members in which 60
said pinion is journaled, said bearing members
being slidably mounted in the casing, means for
securing said bearing members to said pinion for
sliding movement therewith, a,driving shaft jour-
naled in said casing and having a splined connec- 65
tion with said pinion, means for preventing ro-
tation of one of said bearing members, and means
engaging the other of said bearing memb:rs for
effecting longitudinal movement of both .uearing
members and pinion, said last means preventing 70
rotation of the adjacent bearing membe:.

3. A variable delivery gear pump of the type
described comprising a closed casing having an
inlet and an outlet port, a ring gear mounted in
said casing for rotation on a fixed axis, a pinion 78
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meshing with sald ring gear, a pair of bearing
members in which the pinion is journaled at op-
posite ends to rotatably support the pinion on an
axis eccentric with the axis of the ring gear, said
bearing members being secured to said pinion
for longitudinal reciprocation therewith, a driv-
ing shaft journaled in said casing and having a
sliding connection with the pinion, and means
threadedly engaging one of said bearing members

for effecting longitudinal reciprocation thereof

conjointly with‘the pinion.

4. A variable delivery gear pump of the type
described comprising a closed casing having an
inlet and an outlet port, a ring gear mounted
in said casing for rotation on a fixed axis, a pinion
meshing with said ring gear, a pair of bearing
members in which the pinion is journaled at oppo-
site. ends to rotatably support the pinion on an
axis concentric with the axis of the ring gear,
said bearing members being secured to said pinion
for longitudinal reciprocation therewith, a driv-
ing shaft journaled in said casing and having a
sliding connection with the pinion, means
threadedly engaging one of said bearing members
for effecting longitudinal reciprocation thereof
conjointly with the pinion, and a fixed fliler plate
for filling the space between the ring gear and
the pinion, one of said bearing members cooperat-
ing with the ring gear and the filler plate as the
pinion varies in its area of meshing with the ring
gear to block the space betWeen the ring gear and

» filler plate

3

5. A variable delivery gear pump of the type
described comprising a closed casing having an
inlet and an outlet port, an internal gear jour-
naled for rotation in said casing, a carrier slid-
ably mounted in the casing, & pinion journaled
on said carrier and meshing with said gear, a
shaft having aligned relatively slidable parts
journaled in said casing and connzcted thereto
for driving said gear and pinion, and means
threadedly engaging the carrier for effecting
longitudinal reciprocation thereof to vary the
meshing area of the gear and pinion, one of the
shaft parts being held against axial movement

‘and the other connected to said carrier for slid-

ing movenient therewith.
6. A variable delivery gear pump comprising

& casing having an inlet and an outlet port, an.

internal gear rotatably mounted in the casing, a
pair of spaced bearing members slidably mounted

15

in the casing, a shaft having two relatively slid- 20

able parts journalled in the bearing members, &

pinion secured to one of the shaft parts and
closely fitting between the bearing members, the
other shaft part being fixed against longitudinal

movement, said bearing members and pinion be- 28

ing slidable as a unit, and means for causing them
to slide in the casing.

CHARLES A. MOORE.
PRESTON WHITCOMB.




