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The present 1nvent10n relates to an arrange-
ment in a reversible planetary piston vump of ‘the

kind, whose pump- casing: has two pump cylin-:

. ders, which are connected with- esch other-and

ot

ings are provided; and in which pump-the:im-
peller consists of two pump pistons, each pro-
vided in its cylinder, and an intermediate mem-
ber radially corinecting:the. said cylinders, the

10 said impeller being adapted to be. actuated by-

driving and guiding means so:constructed: that
an eccentric motion can be imparted to- either
biston, so that they are caused to move synchro-
nously with each other. : ‘

157 .:One object of the invention is, in a. driving
means, in which only one-of the pistons is actu-
ated to accentric. motion on a shaft in its cylin-
der, to so shape the guidinig means that an exact-
Iy corresponding eccentric motion is imparted to

«+ the :other piston. Preferably the guiding means
consists. of a roller or cylindrical shaft extend-
ing through slots in the connecting portlon and
rotatably mounted in the. casing. :

A further object of the invention is to prov1de

tightening is effected both between pistons and

the walls of the working cylinders and between

the .said eylinders and ‘the suction and delivery

side after each stroke:of the pistons, and that in

3¢ the last mentioned positions cushioning means

arise-in connection with:the sealing means: so

as to obtfain” a smooth and quiet run of the
1mpellers -during the strokes.. :

" The pumping device ma,y just as advanta-

35 geously be used as a magchine, a water motor or

& compressor, -

The accompanymg drawings 111ustate by way'

of example, a constructlonal form of the: 1nven-
tion.

4¢' " Figure 1 shows a seckion perpenmcularly to'

the. driving shaft, on line I—I of Figiire ‘2.
Figure 2 s vertical section in the longitudinal

direction of the driving shaft on hne II—-II of

Figure 2, and

45 .- Figure 3 an end view of the pump,

~ Figure 4 a'section corresponding with Figure 1,

the impeller being in a different position, and
Figure 5 a section corresponding with Figure 1

with only half the pump-and showing a detail

59 -on a modified scale.
‘Figure 6 shows a modified detail.

The pump casing comprises two cylinders i, 2,

located side by side, somewhat spaced with re-
spect to ‘one. another and -connected with each
“55. other by means of an mtermedlate portion, in

between -which the suction and delivery  open-.

means of such a kind that an absolutely effective -

(CL 103—-131)

which suctlon and. delivery openings 3, 4 are pro-
vided .right -opposite to-each other about . per-
pendicularly to the driving shaft, -If desired, the
ducts opening into the suction and delivery open-
ings may be arranged parallel with the driving 5
shaft, as indicated in dashed circular lines, at-q
and 8, in Figure 1, .In a constructional form of
the said kind the outer ends of the openings 3, 4
are shut off, so that a suction and pressure cham-- .
ber, respectively, is formed in the pump casing 10
proper. . The pump casing is provided with ‘one :
stationary and one removable cover 9 and 8, re-
spectively.

The impeller consists of- two pistons 9 and l@
one in:each cylinder and an intermediate mem- 15
ber {1, rigidly connecting said pistons. 'Thé said
member, with  concave side faces merges with
the cylindrical faces of the pistons. ‘The pistons

9,40 are coated with a coating 12 of yielding

or elastic material,” for  example, a soft metal g
alloy, caoutchouc or the like, so as to facilitate
smooth sliding of the pistons on the cylinder

. walls and to provide for an effective sealing effect
“against the walls, also in axial direction. Mdre-

over, the pump pistons and the cylinder walls by
this arrangement need not be made with the pre-
cision required in case metallic surfaces are to
cooperate with each other. Preferably, also the
intermediate member 11 is provided with such a
coating -12’, integral with the coating 12, so that
the coating may be applied to the impeller with-
out joints. These coatings, however, may be dis-
pensed with, without the purpose of the inventxon
being abandoned, or they may be varied in such
a manner. that a coating 12’ is applied to the 35
cylinder walls; ‘instead of being applied to the :
plstons as shown in Figure 5.

‘A driving shaft 13 extends concentrically into
the pump' cylinder | and on the same there is
provided a cam [4 to-drive the piston 9 around. 4g
Said cam is so shaped that at the driving the
center of the piston:moves along-a: circular path
15 and its: periphery rolls .on the cylinder wall.

In the member {l thereis provided a slot 19 and
in the covers §, 6 slots (8. A cylindrical shaft or 45
roller IT extends through the slot 19 and is loose-
Iy or rollably mounted in the slots 18. :The slots
have g larger extension in‘the plane through the
piston axes and the longitudinal direction of the
casing  covers, respectively;, than ‘the shaft 4750
Thus, the extension of the slots 18is about equal
to the sum of the shaft diameter and the radius
of :the circle about which the shaft center of the
pistons oscillates, the central line of the said slots”
18 coinciding with' the transversal plane through' 55
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the center of the pump casing. Thus, during the
pumping work, in addition to a rolling motion,
also an up-and-down motion in the slots {8 may
be imparted to the shaft 17, the connecting mem-
ber i1 being swingable and displaceable relative-
1y to the shaft.

The shaft 1T has an annular groove 20, so that
liquid, which may enter the slot 18 is able to
circulate in the same without resistance, and
moreover the ends of the shaft may have convex
shape, as shown in Figure 2, in order to admit of
such circulation also in the slots 8. The slot
may be replaced by holes or ducts. The walls
of the slot 19 and, if desired, also those of the
slots 18 are provided with a coating and a guid-
ing surface, made of some material resistant to
wear and tear, as indicated at 30.

At the limiting edges of the suction and deliv-
ery openings there are provided groove-shaped
axial recesses 22 in the cylinder walls. On the
impeller about at the place where the concave
surfaces of the connecting member | merge with
the cylindrical surfaces of the pistons 9, 10 there
are provided rounded axial sealing edges 23 of a
shape corresponding approximately to the shape
of the recesses 22 and, for the purpose of sealing
off the respective cylinder chamber, cooperating
with the same in certain- positions of the im-
peller.

In the piston 9 spring-acting roller or anti-
friction bearings may be provided between the
cam 14 and the bearing surface of the piston,
marked by a dash-and-dot line 32 (Figure 6), in
order to obtain a yielding motion between the
elements. Or also, a play may be provided be-
tween the shaft I3 and the cam, indicated at 33,
by which also a certain spring-action can he
obtained between said elements. 34 indicates a
preferably square key, which may be used in this
case for connecting the members 13 and 14 with
each other and located substantially opposite said
play.

The operation is as follows. In the position
shown in Figure 1 the upper pump piston 9 has
accomplished one stroke. The sealing edges 23
extend into the recesses 22 and block the cylinder
chamber ¢ from the suction and delivery open-
ings, so that the liquid sucked into the chamber
during an earlier stage of the stroke is kept
enclosed there. The lower pump piston {0 with
its outer end rests against the cylinder wall and,
in a fluid-tight manner, blocks the two cham-
bers b and ¢, from each other, i. e. the delivery
side from the suction side. During  this move-
ment liquid present in the chamber b is expelled
in the direction of the arrow in Figure 1 and
sucking-in is effected in the chamber c, as is also
clear from the drawn arrows. When the shaft (3
continues to move in the direction of the arrow
the piston 9 is swung to the left, the piston 10
to the right, and the periphery of the piston 8 is
caused to contact with the cylinder wall, the
sealing engagement, at 22, being released. The
liquid in the chamber ¢ is pressed out through
the opening 4, the volume of the chamber being
successively reduced according as the rolling
motion of the piston 9 on the cylinder wall con-
tinues. When the shaft has turned half a turn
the piston 8§ has the same position as the piston
18 of Figure 1. The liquid in the right part of the
chamber « is still being pressed out, vacuum aris-~
ing in the left part, so that sucking of liquid
takes place. The more the piston § continues to
the position shown in the figure the more the

2,108,474

volume of the chamber a is increased and the
more liquid is sucked until the shaft has rotated
a whole turn, when the chamber is again com-
pletely blocked.

On account of the shapes of the guiding shaft
11 and of the slots the piston 18 will, of course,
move in the indicated direction of the arrow, i. e.
synchronously with and in a direction opposite
to that of the piston 8 with its center of axis along
the circle 6. Thus, if the piston 10 is moved in
the direction of the arrow its surface rolls against
the cylinder wall under permanent sealing be-
tween the suction and delivery side, during which
the volume of the chamber ¢ increases more and
more at the cost of the chamber b. When the
driving shaft has rotated half a turn from the
shown position the piston {@ has reached a posi-
tion which corresponds to that of the piston 9
in the drawings and seals the common chamber
b, ¢ from the suction and delivery openings.

As is seen from arrows marking the directions
of flow the medium passes spirally through the
pump.

When the piston {0 is moved towards and away
from the position shown in Figure 1, the angular
speed of the piston 10 is increased on account of
the displacement of the shaft |1 upwards in the
slots 18, so that the volume of the chamber b
decreases more rapidly than the velume of the
chamber a, by which the total cutflow can be kept
practically continuous. The reverse course of
motion will take place when the piston 18 with
its center moves within the upper half of the
circle 16.

The depth of the recesses 22 is preferably made
somewhat larger than the height of the sealing
edges 23, so that chambers or cavities 3! are ob-
tained (Figure 4). During the pumping move-
ments the liquid remaining in the said cavities
will act as liquid cushioning means, so that when
the sealing edges 23 enter the recesses 22 a noise-
less and quiet working without shocks and blows
is obtained also in case of considerable suction
heads.

The two cooperating portions 21 and 23 may
be arranged in a contrary manner, as shown in
Figure 5, recesses 22’ thus being provided on the
pistons and sealing edges 23’ on the cylinder
walls.

On account of the shown concave shape of the
connecting member a smooth transition is ob-
tained between the suction and delivery openings
and the pump chambers. Therefore, the pumped
out liquid moves through the pump in an even
flow and on account of the double-acting con-
struction substantially in a continuous flow
without eddies being formed, which is of a special
importance when pumping, for example, a liquid
such as milk or the like, which, in case of eddies,
easily may be subjected to separation. The effi-
ciency is kept high thereby that the pump need
never work with unreliable sealing between the
suction and delivery sides.

The removable cover § is carried by bolts 25,
which extend through the casing (see Fig. 1) and
are provided with heads indicated by 24. The
operating member 26 is provided with a screw
21, which extends through the hub 28 of the
stirrup member 29. The point of the screw is
gyided in a recess in the cover 8. The ends of
the arms of the stirrup member 28 are arranged
as fastening members (claws or the like) which
engage the body 25 of the respective bolts. When
the cover 6 is to be removed from the position
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shown in Figure 3 the operating member is turned
in such a manner that there is no pressure on the
stirrup member, after which the latter is turned
in anti-clockwise direction, until it has ‘been
completely liberated. and the cover can be re-
moved so that the interior parts of the pump will
be easily accessible for inspection, cleaning and
repairing, if any.

Having -now described my invention, what I
claim as new and desire to secure by Letters
Patent is: )

1. In a reversible planetary piston pump, a

casing comprising “two cylinders. arranged side

by .side ‘and having eopenings- in ‘their adjacent
sides’ communicating - with one another; inlet and
outlet openings communieating with said cylin-
der openings at opposite sides, an impeller in said
casing, said impeller comprising two rotary pis-
tons, -arranged.one in each cylinder, and a rigid
connecting member between: said pistons con-
stituting a partition between the inlet and outlet
openings, a single eccentric drive operatively en-~
gaging the piston of one of the cylinders and im-
parting a rotary oscillation to. said piston, and
guiding means for said connecting member for

causing the piston in the other cylinder to move

synchronously with the piston in the first cylin-
der, said guiding means consisting of 4 shaft ex-

tending through a slot of the connecting member.

and being movably mounted in slots of the walls
of the pump -casing, the slot of the connecting
member and the slots in.the walls ‘'of ‘the pump
casing having a larger extension in the plane
through the piston axes then said movable shaft,
the latter receiving simultaneously s rolling mo-
tion relatively to its own axis and a longitudinal
movement relatively to the slots in the walls of
the pump casing. -

2. A reversible planetary piston pump . as

claimed in claim 1, in which the connecting mem-.

ber merges with substantially concave sides into
the cylindrical faces of the pistons. .

3

3. A reversible planetary piston pump as

claimed in claim 1, in which said shaft has a
recess and convex axial end faces, the said recess
and faces being so arranged as to make possible
circulation of liquid, which may have entered all
said slots. :

4. A reversible planetary piston pump - as
claimed in claim 1, in which the slot of the con-
necting member and the slots of the walls of the
pump casing are coated with guide and roll sur-
faces of a material resistant to rolling friction.

-5. A reversible. planetary piston pump as
claimed in claim 1, in which groove-shaped re-
cesses are provided at the inlet and outlet open-
ings and the impeller carries an elastic coating
having sealing edges thereon said sealing edges
being so disposed that when the respective pump
piston is in its inner position the respective edges
are in a sealing position in the recesses, the said
recesses being deeper than the height of said seal-
ing edges, so that a space for liquid is obtained
in order to moderate the motions of the pump
elements. . :

.6.”A reversible planetary piston pump,  as
claimed in claim 1, in which the extension of the
slots in the walls of the pump casing in the plane
through the piston axes equals approximately the
sum-of the diameter of said shaft plus the radius
of the circles about which the centers of the pis-
tons oscillate, the central line of said slots coincid-
ing with the transversal plane through the center
of the pump casing. -
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7. A reversible planetary piston pump, as

claimed in claim 1, in which groove-shaped re-
cesses are provided at the inlet and outlet open-
ings and the impeller carries an elastic coating
having sealing edges-thereon, said sealing edges
being adapted to rest in a sealing position in said
recesses when the respective pump piston is in
its inner position.

GUSTAV RUDOLF LINDBERG.
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