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(ClL. 103—130)
This invention relates to pumps, and. more par- -

5 Claims.

ticularly to pumps of the rotary type.

One of the objects of the invention is the pro-
vision of a new and improved rotary pump hav-
ing novel means for insuring a continuous even
flow of the pumped fluid during the pumping
operation,

Another object of the invention is the pro-
vision of a new and improved multi-rotor pump
having a.novel vane or blade for separating the
intake and discharge portions of the pump from
each other.

A further ohject of the invention is the pro-
vision of a new and improved pump operating
or power transmission mechanism whereby
change in speed of rofors of the pump may be
effected with a minimum expenditure of time and
labor.

Another object of the invention is the pro-
vision of a new and improved apparatus having
rotary cylinders that may be operated as a pump
or motor, as desired; and that may be operated
in either direction as occasion may require.

A still further object of the invention is the
provision of a new and improved multi-rotor
pump and operating mechanism that is simple
in construction, easily assembled and disassem-
bled, composed of few moving parts, compara-
tively inexpensive to manufacture and efficient
in operation, and one in which there is a mini-
mum of agitation of the pumped fluid during
the pumping operation.

Other and further objects and advantages of
the invention will appear from the following de-
scription, taken in connection with the accom-
panying drawings in which

Fig. 1 is a side elevation of the device;

Fig. 2 is a section along the line 2—2 of Fig.
1, with parts broken away;

Fig. 3 is a section on the line 3—3 of Fig. 2;

Fig. 4 is a detailed sectional view showing the
mechanism for changing the speed of the pump
rotors;

Fig. 5 is a front elevation of the pump with
a portion of the casing removed, the vane in ver-
tical section, and showing the rotors in one posi-
tion;

Fig. 6 is a view similar to Fig. 5, but showing
the rotors in position at right angles from that
shown in Fig. 5;

Fig. 7 is a section on the line -7 of Fig. 5;

Flig. 8 is a section on the line 8—8 of Fig. 6;

Fig. 9 is a more or less diagrammatic view, on
a relatively enlarged scale, of the arrangement

shown in Fig. 6, in which the eccentric and an- -
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nulus are integral and form the pump rotor; and

Fig. 10 is a perspective view of the valve mem-
ber shown in Fig, 9,

The apparatus may be operated as a pump or
as a motor, and the rotors may be turned in
either direction when operating either as a pump
or motor with equal facility and efficiency, as
will presently appear.

Great difficulty has been experienced in the
pumping of milk, in the concentrating and de-
hyrating or desiccating of the same, due to the
fact that agitation tends to cause the constituent
parts of milk to become disassociated. Especial-
ly is this true in the pumping of buttermilk with
conventional pumps that greatly agitate the lig-
uid. It requires but a relatively small amount
of agitation to destroy this liquid emulsion. In
order to avoid excessive agitation of buttermilk
it is common practice fto transfer the milk in
buckets as occasion may require, rather than
transfer the liguid by conventional pumps.

The present invention seeks to provide a pump
in which the stirring and agitation of the milk
is reduced to a minimum. The present pump
has been. found, in practice, to give excellent
results in a smooth even flow of the fluid.

For simplicity in description the apparatus
will be described as a pump, but it is understood
that such description is not intended as words
of limitation.

Referring now to the drawings, the reference
character 10 designates the pumping mecha-
nism, which comprises a base {! on which is
mounted apump or apparatus 12, transmission or
power transmission mechanism (3, and a motor
14 for operating the pump. The pump is of the
rotary type, and is provided with two rotors or
pistons that are in phase but are rotated posi-
tively in opposite directions and have common
intake and discharge passages whereby the fluid
is delivered in a steady stream and in an even
flow, as will presently appear.

The pump 12 comprises a hollow casing 185,
having an apertured flange 1§ extending out-
wardly therefrom, to which the front plate 17
is adapted to be attached by bolts 18 having
wing nuts 20 thereon. The casing 15 is provided
with a pair of cylindrical recesses forming the
pump cylinders 19 and 2f (Figs. 5 and 6). These
cylinders are spaced apart, thus forming a par-
tition 22 between them. 1In the construction
shown the cylinder 19 is above the cylinder 21,
but they may be arranged in a herizontal po-
sition, if desired.

The partition 22 has an opening in the form
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of a transverse slot 23, extending from the bot-
tom of the cylinders to the front of the casing,
and having its longitudinal axis in the plane
of the axes of the pump cylinders. Intake and
discharge passages for the pumps are also formed
in the partition 22. In the form of the con-
struction shown, the partition 22 is provided
with a horizontal slot 24 extending transversely
of the casing on each side of, and in communi-
cation with, the vane slot 23, and terminating
in openings 25, 26 (Figs. 5 and 8) extending
transversely of the casing. 'The plate 17 is pro-
vided with openings 27, 28 (F'ig. 8) opposite the
openings 25, 26. The openings 27, 28, have se-
cured therein, by a pressed fit, tubular members
forming discharge and inlet passages 23 and 3{
for the pump. On the outer end of each tube
is secured the screw-threaded coupler members
32, 33, to which the discharge and intake tubes
of the pump are connected. For the sake of
clearness these tubes are not shown.

The casing 15 and plate IT are provided with

projections 34, 35, which are opposite each other
and are provided with recesses forming bearings
for a rotor shaft 36. Rigidly mounted on the
rotor shaft 36, as by being integral therewith,
is an eccentric 37 (Figs. 5, 6 and 7), which is
circular in cross-section, and on this eccentric
is mounted an annulus or annular member 38.
The eccentric 37 and annular member 38 con-
stitute the rotor or rotary piston 39 for the cyl-
inder 19, and may be integral, as shown in Fig. 9,
if desired, but are preferably in two parts,
whereby the annulus may roll around the in-
terior of the cylinder and thus reduce the fric-
tion between the piston and cylinder wall to a
minimum. The parts are so constructed, or are
of such dimensions, that the annular member
38 is at all times internally tangent to the inner
periphery of the cylinder {9 at one line only,
as indicated at 40 in Pig. 6 of the drawings.
- In the form of construction selected to illus-
trate- one embodiment of the invention, two
pumps are employed, and these pumps, as shown,
are of the same dimensions so that their com-
bined discharge will remain uniform. The lower
cylinder 21 is provided with a rotor or rotary
piston 41, which is similar in structure to the
rotary piston 39 described above. This piston
is mounted on a shaft 42, which is journaled
in projections 43, 44, of the casing (5 and plate
171, and since the construction is similar to that
described above further detailed description ap-
pears to be unnecessary.

The forward ends of the shafts 36 and 42 are
spaced from the bottom walls of the openings
in the projections 35 and 44, and a spring mem-
ber 45 is mounted in this space. 'The shafts 36
and 42 are provided on their inner or rear ends
with reduced portions 48, 41, which form shoul-
ders 48, 49, spaced from the bottom wall of the
respective recess bearings or projections 34, 43.
A gasket 51 is mounted between each shoulder
and the bottom wall of -the corresponding recess,
and the spring 45 is adapted to hold the shaft
against this gasket in order to form a liguid-
tight joint at this point. The inner ends or re-
duced portions 46, 471, of the shafts 36 and 42
are slidably splined to sleeves 52 and 53 rigidly
mounted on the driving shafts of the transmis-
sion mechanism 18 (Figs. 1 and 7). The con-
struction is such that the pump shafts may be
readily disengaged from the driving shafts by
sliding the former forwardly.

Suitable means are provided for separating
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the intake from the exhaust of each of the two
pumps. In the form of construction shown, a
vane 54, operating in the slot 28, is employed
for this purpose. This vane is provided with
recesses 55, 56, on opposite sides thereof, each
of the recesses terminating adjacent each end
of the vane, as shown more clearly in Figs. 5 and
6. The extreme ends of the vane 54, as well as
the side edges, are of maximum width and make
a snug sliding fit in the slot 23, whereby when
the vane is in its lowermost or uppermost po-
sitions the recesses 55 and 56 in the vane 54
are not in communication with the lower or
upper cylinder, respectively., 'This vane is of
such length and width that it is tangent to both
pistons at all times during their rotation, where-
by the intake and discharge passages of the two
pumps are continuously separated by this vane
in all positions of the pistons.

The length of the vane is such that during the
rotation of the pistons or rotors both rotors will
remain tangent to the vane during the entire
rotation thereof. In order that this may be done
it is necessary that the width of the vane be at
least twice the eccentricity of the rofor or pis-
ton. - For instance, if the axis of the shaft 36 in
Pig. 6 be in the position designated by the refer-
ence character C on the drawings, and the posi-
tion of the axis of the eccentric member 37 by the
reference character C’, then the width of the
vane should be at least twice the distance be-
tween C and C’. In practice it is made slightly
wider than this in order to aveoid extreme ac-
curacy in its width.

This arrangement is shown on an enlarged
scale, more or less diagrammatically in Fig. 9, in
which the eccentric and annulus are integral and
form the rotary piston 3lg having its center or
axis at C’ with the axis of the cylinder at C.
The locus of the axis of the eccentric piston 4la
is shown by the circle D in this fisure. The line
CE, which is the longitudinal axis C of the cyl-
inder 21, is normal to the plane of the end faces
of the valve 84. It will thus be seen by inspec-
tion that the valve 54 is slightly wider than twice
the length of the radius of the circle D.

In order to reduce turbulence of the pumped
fluid to a minimum, the corner edges of the de-
fining walls of the slot 23 are beveled off as at
30, 38a. This will permit a free, smooth, stream-
line flow of the fluid into and cut of the cylin-
der 21. In order to prevent premature opening
of the valve 54, the parts are so constructed that
the valve will not begin to open until the piston,
which may be assumed to move clockwise, has
reached a point where its tangency with the in-
terior wall of the cylinder is just beycond the
beveled surface 38 as at P in Fig. 9.

In all positions of the rotor, the adjacent end
face of the valve is tangent thereto, It is evident
that the point of tangency between the end sur-
face of the valve 54 and the rotor may be ascer-
tained by drawing a line CPF from C, the center
of the cylinder 21, through the point P, the in-
ternal tangency of the piston and cylinder wall
and then from the point C’ where this line in-
tercepts the locus or cirele D, draw the radius
CG of the piston parallel to the line EC. Then
the point G is this point of tangency because the
line C’G, the radius of the piston 4la, being
parallel with EC, which is perpendicular to the
lower face of the valve 54, is also perpendicular
to this face, and since this face engages the pis-
ton surface, the point of contact must be at the
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end G of the radius C’G and hence tangent ab
this point.

In the operation of the device, the valve 54
begins to open when the tangency of the piston
and cylinder wall reaches the point F and con-
tinues to open until the point of tangency reaches
the line EC extended. From that point on the
valve gradually closes until just before the point
of tangency reaches the beveled edge 3%a as at H
and remains closed while this point of tangency
travels from the point H {0 F in Fig, 9.

The two. pistons are in phase, that is, in the

same relative position in the cylinders but are
turning in opposite directions.” Consequently,
when one piston is tangent to the vane adjacent
one face therecf, the other piston.is tangent to
the other end of the vane adjacent the opposite
face. As a result of this arrangement, the dis-
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charge and intake will result in a uniform flow \

of the fluid, for when one reaches its maximum
discharge, the other has reached its minimum,
and as the discharge of one gradually reaches its
maximum, the other gradually reaches its mini-
mum in the same manner, and vice versa, thus
insuring a steady, even flow. The same is also
true. of the intake flow of the two pumps.

The pressure of the fluid on the discharge side
of each pump tends to displace the end of the
vane extending beyond the end of the partition.
This thrust is compensated for by providing ex-
tensions 50 on one or both side walls of the vane,
which are adapted to slide in corresponding
grooves 6§0°in the end walls of the cylinders. In
the construction shown, only cne groove is em-
ployed, the plate 17T being free from any groove,
thereby lessening the labor required in cleaning
this plate.

The pump is especially useful in connection
with dehydrating or desiccating mechanism al-
though it is understood that it is useful in var-
ious- other relaticns. In the use of pumps in de-
hydrating focd products, it is necessary that the
pump be thoroughly cleaned at frequent inter-
vals, usually once every: twenty-four hours. In
the present construction, when it is desired to
clean the pumps, it is only necessary to remove
the wing nuts 20 from the belts 18 that retain the
plate 1T on the casing 15, after which the rotors
or pistons and the vane B4 may be readily re-
moved by pulling the same forwardly. They may
be replaced by reversing the operaticn.

Suitable means are provided for rotating the
pistons or rotors in cpposite directions, so that
the two pumps may be arranged to operate in

phase and will utilize the same intake passage .,

and the same discharge passage. Any suitable
means may be empleyed for this purpose. In the
form of construction shown, the transmission 43,
operated by the motor {4, is employed for this
purpose. The transmission comprises a. casing
51, consisting of a housing 10 and a closure
plate 83 detachably connected thereto, Fig. 2.
The casing is rigidly mounted on the bass {1, as
by means of the bolts 58 and is supported from
its end but may be supported from its side edge,
if desired. The casing 97T has journaled therein
two shafts 59 and 61, on which are mounted the
gears 62 and 63, respectively, which are in mesh.
Also mounted within the casing 37 is a counter

or stub shaft 64, Fig. 3, having thereon a pinion

65, preferably though not necessarily, integral
therewith. The pinion 65 is adapted to be in
mesh with the gear 62 for operating the trans-
mission. The shaft 64 is adapted to be con-
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: be operated at different speeds.

3

nected directly to the armature shaft 66 of the
motor 14, as by means of a coupling 67.

In pumping different fluid materials, it is
desirable, and often necessary, that the pump
In the present
construction, simple means are provided where-
by the pump may be operated as two different
speeds. In changing from one speed to the
other, in the present device; it is merely neces-
sary to remove the pinion 24 and shaft 64, make
the proper adjustment of the bearings, and sub-
stitute a shaft and pinion having a greater num-
ber of teeth. This is accomplished in the manner
that will now be described.

Referring to Fig. 3, it will be seen that the
counter or stub shaft 64 is rotatably mounted in
suitable anti-friction bearings T{ and 712, which
are in turn mounted in casing members 13 and
14, respectively. These casing members are each
provided with flanges 15 and 78 and with in-
wardly extending eccentric hub porticns 17T and
18 adjacent to the flanges 15 and 71§. The in-
wardly extending eccentric hub portions 17 and
18 are adapted to be received in circular openings
79 in the casing 51. The eccentric hub portions
11 and 18 engage in these openings in each side
of the casing 57, and are held in position by bolts
or screws 81 which extend through the flanges
15 and 16 and engage in tapped openings in the
casing 57. When it is desired to change the speed
of the pump, the stub shaft is released from the
coupling 61, Fig. 1, the motor {4 moved out of
the way, and the screws 81, at the left in Fig. 3,
are withdrawn. The eccentric 1T may now be
slid to the left, Pig. 3, from the shaft 64, after
which the shaft and pinion may be replaced by
the shaft and pinion 82. In the form of construc-
tion shown, the pinion 82 has a larger number
of teeth than the pinion 64 whereby the speed
of the pump will be increased.

After the pinion and shaft 82 is substituted
for the pinion and shaft 84, the parts are re-
placed, the eccentrics T3 and 74 turned to the
proper position, as shown in Fig. 4, that is, turned
to a position so that the shaft will be a sufficient
distance from the gear 62 that the pinion 82 will
properly mesh therewith. In the form of the
construction shown, the eccentric is moved
through about 180°. In order that the shaft 66
shall be in alinement with the shaft 64, the base
of the motor 14 is providad with slots 83 through
which the bolts 84 extend which permit the motor
to be slid along the base il to the proper posi-
tion without removing the bolts.

Referring now to the position of the pump
as shown in Fig. 6, it will be seen that the piston
38 is tangent to the cylinder wall at 40 and is
also tangent to the upper end of the vane 54
adjacent its forward edge, and that these two
contacts divide the cylinder into two chambers,
viz: an intake chamber 8% and a discharge cham-
ber 88. It will also be noted that the lower piston
41 is divided into an intake passage 81 and a
discharge passage 88, and that the intake pas-
sages of the two cylinders are substantially com-
plemental. Likewise, the discharge passages are
also substantially complemental, that is, their
combined capacities remain substantially con-
stant during the whole cycle of the pumping
operation. This arrangement insures not only
a steady flow but a constantly even flow with a
minimum of agitation.

In the operation of the device, the liquid is
drawn into the pump through the intake 3t
and passes through the recess 55 into the spaces
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bhetween the pistons 29 and 41 and the interior
of the cylinders (9 and 21 in what will be termed
the rear of the vane 54, Fig. 6, and the dis-
charge from the two cylinders passes outwardly
through the recess 85 of the vane, passage 24
and the discharge passage 29, as shown in Figs.
6 and 8 of the drawings. From an inspection
of Figs. 5 and 6, it will be seen that when one
pump is discharging at its minimum rate, that
is, not at all, and that as the discharge of one
gradually reaches its minimum, the other grad-
ually reaches its maximum, thus insuring a
smooth even flow of the fluid.

The pump will operate equally as well by ro-
tating the pistons in the opposite direction.
During the reverse movement, the intake and
discharge passages will be reversed. The de-
vice, when operating as a pump, may be said,
therefore, to be reversible.

The apparatus may be employed as a reversi-
ble motor, in which event a fiuid is forced into
the apparatus through the passage 31 for turn-
ing the pistons in one direction, or forced into
the apparatus through the passage 29 for turn-
ing them in the opposite direction. When used
as a motor, suitable transmission is employed
depending on the work to be done. If, for in-
stance, it is desired to operate the motor (4
as an electric generator, the transmission (3
may be employed, as shown. The device may
be operated as a vacuum pump or blower, if
desired, and since it is symmetrical, it may be
operated in elther direction.

It is thought from the foregoing, taken in
connection with the accompanying drawings,
that the operation and construction of my de-
vice will be apparent to those skilled in the
art, and that changes in size, shape, proportion
or details may be made without departing from
the spirit and scope of the appended claims.

I claim as my invention—

1. In a device of the class described, an inte-
gral casing having a pair of cylinders opening
forwardly, said cylinders being spaced apart to
form a partition integral with said casing, said
partition having an open slot extending inward-
ly from its forward edge and opening forwardly,
a shaft for each cylinder extending axially
thereof and parallel with each other, a cylin-
drical piston eccentrically mounted on each
shaft, a one-plece vane slidably mounted in said
slot and engaging each of said pistons, said
vane having a recess on each side thereof, said
vane being moved by said pistons to bring said
recesses alternately into communication with
said cylinders, intake and discharge passages in
said casing in communication with said casing
and separated from each other by said vane,
said passages extending to the front surface of
said block, a front closure plate for closing the
front ends of said cylinders and the front sides
of said slot and passages and removable inde-
pendently of said pistons, said plate having re-
cesses with closed outer ends for receiving the
ends of the shafts and forming bearings there-
for, a power shaft for each of said shafts, a
slip driving joint between each of said shafts and
the corresponding power shaft, and means for
detachably connecting said closure plate to said
casing, whereby upon first removing said plate
said pistons and vane may afterward be readily
removed simultaneously or separately from :said
casing by moving the same forwardly therefrom.

2. In a device of the class described, a casing
having a pair of cylinders therein opening for-
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wardly, said cylinders being separated by a par-
tition integral with said casing, said partition
having a valve receiving slot extending from
one cylinder to the other and having a second
slot at right angles to said valve slot and also
opening to the front surface of said casing, a
closure plate detachably connected to said cas-
ing, a pair of pistons comprising cylindrical an-
nular members of smaller diameter than the in-
terior of said cylinders, within and engaging
the inner peripheries of said cylinders, cylindri-
cal piston elements journaled in said annular
members, shafts extending axially through said
cylinders, one of said cylindrical piston elements
being eccentrically mounted on each shaft in
said cylinders, a one-piece valve vane slidable
in said valve slot for engaging said pistons, said
vane extending across said second slot and sepa-
rating said second slot into two portions, said
vane having a recess on each side in commu-
nication with the adjacent portion of said sec-
ond slot, each of said recesses being alternately
in communication with the two cylinders for
conducting a fluid to and from said cylinders,
an intake pagsage in communication with one
portion of said second slot and a discharge pas-
sage in communication with the other of said
portions, a transmission comprising a casing, a
pair of meshed gears within said casing, g pin-
ion in mesh with one of said gears, means for
rotating said pinion, and slip coupling means
for the shafts of said gears and pistons whereby
said pistons will be rotated in opposite direc-
tions and may be separated from the gear shafts
by an outward movement along the axes of said
piston shafts.

3. In a pump, a casing having a pair of cylin-
der cavities therein, said cavities being spaced
apart to form a partition integral with said
casing, said partition having a pair of open-
ended slots therein opening to the forward sur-
face of said casing, one of said slots being in
communication with said cavities and the other
extending transversely thereto and having one
end in communication with an intake passage
in said casing and its other end in communi~
cation with a discharge passage in said casing,
a pair of cylindrical piston members eccenfri-
cally mounted on shafts extending axially
through said cavities, a cylindrical piston sleeve
of wuniform thickness throughout ' rotatably
mounted on each of said cylindrical members
and tangent to the internal periphery of the
corresponding cavity of said casing, said sleeves
being free to rotate on said cylindrical mem-
bers, a one-piece vane slidably mounted in one
of said slots and in continuous contact with
both of said sleeves, said vane separating said
intake and discharge passages, said vane hav-
ing recesses on its sides for constituting pas-
sages for connecting the intake sides of said
cavities with said inftake passage and the dis-
charge sides of said cavities with said discharge
passage, and a closure plate detachably mounted
on said casing for closing said  cavities and
slots on their forward ends and sides, respec-
tively, said plate being removable from said cas-
ing without disturbing said vane or sleeves,
whereby upon removal of said plate said sleeves
and vane may be moved outwardly from the
corresponding cavity and said cavities and slots
be exposed for cleansing.

4. In a device of the class described, a casing
opening forwardly, a closure for the forward
end of sald casing having g pair of recesses
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therein forming bearings, a pair of cylindrical
cavities in said casing forming cylinders open-
ing forwardly, said cavities being spaced apart
to form a partition, said partition having a pair
of open-ended slots therein opening forwardly,
an eccentrically mounted rotary piston in each
cavity, a shaft for each piston, each of said
shaits being journaled in one of said bearings,
each shaft extending through said casing and
adapted to have a slip joint connection with
a corresponding drive shaft, a one-piece vane
in one of said slots movable in only one plane
and engaging said rotary pistons, said vane being
removable through the open end of said slot,
and common intake and discharge passages for
said pump separated by said vane, said pas-
sages including one of said slots in said casing
opening to the forward side of said casing, and
closed by said closure when the closure is at-
tached to said casing.

5. In a device of the class described, a cylin-
der casing having a pair of cylinder chambers
therein opening to one side surface of said cas-
ing, a closure plate for said casing, said cylin-
der chambers being parallel and spaced apart
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forming a partition, said partition having a slot
therein in the plane of the axes of said cylin-
der chambers, and in communication with said
chambers, a rotatable piston eccentrically
mounted in each chamber, a vane slidably
mounted in said slot and engaging each piston,
a second slot extending across the first named
slot, an intake passage through said closure
plate in communication with one end of said
second slot on one side of said vane and a dis-
charge passage through said closure plate in
communication with the other end of said sec-
ond slot on the opposite side of said vane, said
vane having concave sides adapted to be brought
into communication with said chambers, the
biston engaging ends of said vane being of such
thickness that they will remain constantly in
engagement with both of said pistons during
the operation of said pump, said slots and vane
being so constructed and arrahged that said
vane may be removed from said casing inde-
pendently of said pistons after said closure plate
has been removed.
JOSEPH M, HATLI..




