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VALVELESS OSCILLATING DISPLACEMENT 
PUMP 

SUMMARY OF THE INVENTION 

A valveless oscillating displacement pump, which 
comprises two chambers connected by a transfer duct 
and two displacing members which operate in phase 
opposition and one of which is disposed in the chamber 
which precedes the outlet of the transfer duct and the 
other in the chamber which succeeds the outlet of the 
transfer duct. 
This invention relates to a valveless oscillating dis~ 

placement pump which comprises a member which 
consists of a piston, diaphragm or the like and is oscil 
latable by preferably electromagnetic drive means, a 
transfer duct, which may taper, if desired, in the direc 
tion of ?ow, and a receiving duct, which is in register 
with the outlet of the transfer duct. 

Valveless oscillating displacement pumps are known 
in which the valve action is utilized which is due to the 
fact that nozzles have different resistances to ?ow in 
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different directions. Those known pumps have a low ' 
efficiency because sid valve action is very small. 

In other designs, the kinetic energy of a pulsating liq 
uid jet produced by a nozzle is rendered effective in 
one ?ow phase in a receiving nozzle, which is arranged 
to receive the jet. The drive is in most cases effected 
electromagnetically by a piston or diaphragm. The noz 
zles are stationary in diaphragm pumps whereas in pis 
ton pumps they are often rigid with the piston to oscil 
late with the latter. ‘ 

These pumps have a higher efficiency than those 
mentioned ?rst hereinbefore but operate with a great 
noise and suffer wear owing to cavitation, which is ap- 
preciable from about 2 meters water column when the 
pump discharges against atmospheric pressure. 
Whereas a piston pump has been disclosed which 

comprises an oscillating nozzle and is free of this disad 
vantage, that pump can be'used only for handling water 
and the like because the provision of acid-resisting 
coatings or the like on the endangered components, 
particularly on the piston and cylinder, would involve 
an increase of air gap fringing and a reduced dissipation 
of heat to that the ef?ciency and capacity are much re 
duced. _ 

Owing to the oscillation of the nozzle, the rlsk of 
cavitation in this pump is reduced and the suction into 
the chamber succeeding the. nozzle is assisted by the 
nozzle because it contracts said chamber. 
The present invention relates to a valveless oscillat 

ing pump, in which cavitation occurs only from a rela~ 
tively large total heat and which can be designed to re 
sist acid without involving the disadvantagesset forth 
hereinbefore. ‘ ‘ ' 

To accomplish that object, a displacement pump 'is 
proposed which is of the kind mentioned ?rst hereinbe 
fore and in which, in accordance with the invention, 
the oscillatable part consists of two displacing members 
which operate in phase opposition and one of which is 
disposed in the chamber which precedes the outlet of 
the transfer duct whereas the other is disposed in the 
chamber which succeeds the outlet of the transfer duct. 

In this way, the suction into the chamber disposed in 
the transfer duct or succeeding the outlet thereof is as- ‘ 
sisted by a displacement of the corresponding amount‘ 
of liquid from the chamber which precedes the transfer 
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2 
duct. Both the transfer duct and the receiving duct may 
consist of nozzles. 
Further details of the invention will be explained 

more in detail with reference to the drawing, which 
shows by way of example some embodiments of the dis 
placement pump according to the invention in axial 
sectional views. 
FIG. 1 shows an embodiment of the pump comprising 

displacing pistons. 
FIGS. 2 to 5 show embodiments of the pump com 

prising displacing diaphragms. 
The basic concept of the displacement pump is 

shown in FIG. 1. The pump comprises a housing 3, 
which is divided into two chambers l, 2 and provided 
with an inlet duct 4, which opens into chamber 1. The 
two chambers l, 2 are connected by a jet nozzle 5, 
which tapers toward the chamber 1 and is in register 
with a receiving duct 6, which extends out of the cham 
ber 1. In the present case, the displacing members con 
sistof two single-acting pistons 9 and 8, which operate 
in phase opposition and are movable in cylinders 7, 10 
connected to chambers l and 2, respectively. 
This pump has the following mode of operation: As 

the piston 9 rises, liquid is sucked through the inlet 4 
into the, chamber 1 and at the same time the descending 
piston 8 transfers liquid from chamber2 through nozzle 
5 into duct 6. During a movement of each of the pistons 
9 and 8 in the opposite direction, the piston 8 sucks liq 
uid into the chamber 2 and the piston 9 displaces-liquid 
from chamber 1 into chamber 2. 

In the embodiment shown in FIG. 2, the displacing 
members consist of diaphragms 17 and 18 rather than 
of the pistons 9 and 8 described hereinbefore. The dia 
phragm l8 seals the chamber 2 at the rear end of the 
transfer nozzle 5 so that said chamber is restricted to 

_ the interior of the nozzle. Liquid-?lled pipes 19 and 20 
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I non-magnetizable, 

adjoin the diaphragms 17 and 18, respectively, on those 
sides which are remote from chambers l and 2, respec 
tively, and these pipes are connected by a pipe 21, in 
which a piston 22 is substantially tightly and slidably 
?tted. An oscillatory motion at high speed can be im 
parted to the piston 22 by an external drive means, 
which is preferably electromagnetic. Such motion 
causes the diaphragms l7 and 18 to oscillate in' phase 
opposition so that the liquid is handled just as in the 
preceding embodiment. ‘ ' 

In the embodiment shown in FIG. 3, the displace 
ment pump has concentric chambers l' and 2 and the 
diaphragms l7 and 18 are made in one piece, which is 
gripped between the head 3' of the pump and the hous 
ing member 3". The diaphragms 17'and 18 are caused 
to oscillate in phase opposition by a piston 22, which 
is slidably mounted and reciprocates in a‘ cylinder 33. 
Thelatter is formed by the wall of the housing member 
3" and has a small wall thickness and consists of 

preferably . insulating material. 
' Through this material, the magnetic fields of an oscilé 
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lating drive means 34, which includes the. cylinder 33, 
act on the piston 22, which consists e.g., of insulating 
material and is surrounded by a sleeve 35 consisting of 
a magnetic armature. In the present case, the chambers 
119, 120 correspond to the interior spaces of pipes 19, 
20 in the preceding embodiment. This displacement 
pump has the same mode of operation as the embodi 
ment of FIG. 2. . 

Where a suitable oil is used to ?ll the chambers 119, 
120 of the pump, the same oil may also be used in a 
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drive means, e.g., an electric drive means. This feature 
will result in an intense cooling of the windings and will 
enable a compact design. Such an embodiment of the 
displacement pump is shownin FIG. 4, which differs 
from that of F IG. 3 in that the electric drive means 34 
is disposed in the housing member 3" rather than being 
disposed outside the housing 3. The piston 22 is hollow 
and its interior forms part of the chamber 120 which 
adjoins the diaphragm 18. The piston 22 is movable on 
a hollow cylinder 133 and in a cylindrical section 133’, 
which is coaxial with said hollow cylinder. The latter 
extends inwardly from the bottom of housing member 
3" and communicates with chamber 120. 

In the embodiment shown in FIGS. 5, the hollow cyl 
inder 133 of the displacement pump constitutes a 
damping means and for this purpose is closed toward 
the chamber 120 and open on the outside, where it is 
sealed by a screw 134 and an interposed gasket 135. A 
ring 136 protrudes from the inside wall of the piston 22 
and in the central position of the piston is in register 
with a recessed surface 137 of the hollow cylinder 133 
so that two annular spaces 138 are de?ned between the 
cylinder 133 and the piston 22 and communicate with 
the interior of the cylinder'l33 through openings 139 
in the wall of the latter and also communicate with 
chambers 119 and 120 through the clearances at the 
contacting surfaces of the piston. As a result, there are 
constrictions which damp the motion of the piston 22 
as liquid flows from the interior of the cylinder 133 into 
the chambers 119, 120. The throttling can be con 
trolled by the screw 134, which can be screwed in 
wardly to a greater or lesser extent so as to throttle the 
?ow path leading into the lower annular chamber 138 
to a greater or lesser extent so that the throttling of the 
?ow of liquid in one direction or the other is increased 
or decreased. The diaphragms 17, 18 are concentric as 
in the embodiments shown in FIGS. 3 and 4. Besides, 
the diaphragm 17, 18 is covered on the liquid 
contacted side by a protective sheet 140, which may be 
replaceable and resists any chemicals to be handled. As 
is apparent from the drawing, the sheet is gripped be 
tween the diaphragm and the head 3' of the pump. 

It will be understood that various changes in design 
are possible within the scope of the invention. For in 
stance, the two displacing members operating in phase 
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4 
opposition need not consist of pistons or diaphragms 
but may constitute bellows or two oppositely acting 
surfaces of one and the same displacing member or the 
like. A combination of a piston and diaphragm or of a 
piston and bellows is also desirable, and it has proved 
advantageous to use a hydraulic liquid for a transmis 
sion of force. 
What is claimed is: 
l. A valveless pump which comprises a pump housing 

having wall means defining two chambers connected by 
a transfer duct comprising a jet nozzle, an inlet duct 
and an outlet duct opening into one of said chambers 
with said outlet duct in said wall means opposite and 
aligned with said jet nozzle, said outlet duct spaced rel 
ative to said jet nozzle to receive ?uid directly there 
from, and means for displacing a liquid, said means 
comprising two reciprocable liquid displacing members 
which operate at high, speed in phase opposition and 
one of which is disposed in the chamber preceding the 
transfer duct and the other in the chamber succeeding 
the transfer duct. 

. 2., A pump as set forth in claim 1, wherein the recip 
rocable members comprise hydraulically driven dia 
phragms. 

3. A pump as set forth in claim 2, wherein the dia 
phragms are concentric. 

4. A pump as set forth in claim 2 comprising an elec~ 
tric drive system at least partially in said housing for im 
parting a reciprocatory motion to a hydraulic liquid 
which serves to drive the diaphragms. 

5. A pump as set‘ forth in claim 2, wherein the dia 
phragms are covered by a protective sheet, which is dis‘ 
posed between the diaphragms and a part of the pump 
housing. 

6. A pump as set forth in claim 2, wherein each dia 
phragm on that side thereof which is remote from the 
transfer duct sealingly adjoins a chamber and these 
chambers communicate with a piston adapted to per 
form reciprocatory motion. 

7. A pump as set forth in claim 1, wherein an adjust~ 
able, hydraulically acting device is provided for damp 
ing the movement of the ?uid to which an oscillatory 
motion has been imparted. 
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