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ABSTRACT OF THE DISCLOSURE 

A pump having a rotary and reciprocating piston. The 
piston being provided with a part or parts adapted to 
cooperate alternately with the suction and delivery parts 
in the pump casing. The ends of the suction and delivery 
parts within the pump casing are shaped to ?t the periph 
ery of the piston closely, and urged against the same 
by springs. 

This invention relates to a pump having a piston with a 
combined rotary and reciprocating action. 
During the past few years the continuous, largely au 

tomated method of manufacture has become character 
istic of the chemical processing industry. Such processes 
call for the accurate control of a very Wide range of 
throughputs involving media with a great variety of com 
positions which imposes exacting requirements on the 
pumping and dosing equipment employed. Dosing pumps 
in particular have assumed a major signi?cance, and 
pumps using a piston having a combined reciprocating 
and rotary action have proved especially suitable. 

Existing pumps of the above type are equipped with a 
rotary and reciprocating piston which is an exact ?t in the 
pump chamber. In order to achieve adequate sealing be 
tween the inlet and outlet of the pump chamber very 
tight tolerances are necessary between the pump housing 
and the piston, such tolerances resulting in a considerable 
drop in ef?ciency and in the dosing accuracy. The demands 
with regard to machining, tolerances and strength limits 
the choice of materials that can be used. In addition these 
existing pumps are not very suitable for suspensions or 
highly corrosive media since irregular operation results 
which leads to inaccuracies in ‘dosing rates. 

In accordance with the present invention, therefore, 
we provide a pump comprising a housing de?ning a cham 
ber, an inlet connection to said chamber and an outlet 
connection therefrom, a piston mounted for reciproca 
tory movement in said chamber to draw ?uid therein 
through said inlet during an induction stroke of said pis 
ton and to expel ?uid drawn into said chamber from said 
outlet during a reciprocal exhaust stroke of said piston, 
the piston having a duct, one end thereof opening into 
said chamber and the other end terminating in at least 
one aperture in the outer surface of said piston, the piston 
being mounted so that the aperture is aligned with said 
inlet during said induction stroke and is rotated so that 
the aperture is aligned with said outlet during the exhaust 
stroke, said pump further including means for urging the 
inlet and outlet connections against the outer surface of 
said piston to provide a ?uid tight seal therewith. 
A pump in accordance with the invention overcomes the 

disadvantages mentioned above because the inlet and out 
let connections are separate and are urged onto the pe 
riphery of the piston to provide a ?uid. tight seal therewith. 

In one form of the invention the inlet and outlet con 
nections are spring-loaded so that the piston no longer has 
to be a close ?t in the pump housing, thus overcoming the 
problems associated with sealing and the provision of 
close tolerances._ Temperature ?uctuations resulting in 

10 

15 

20 

30 

35 

40 

50 

60 

65 

70 

2 
changes in the dimensions of the housing, piston and inlet 
and outlet connections are compensated for by the spring 
loading. The most suitable materials for the pump are 
glass and the branded product “Te?on.” 

In order that the invention may be fully understood 
a preferred embodiment thereof will now be described 
with reference to the accompanying drawings, in which: 

FIG. 1 is a cross section of a pump in accordance with 
the present invention, 
FIGS. 2 to 6 show cross sections of a simpli?ed pump 

at various stages in the operation thereof, and 
FIG. 7 shows a cross section of the simpli?ed pump 

along the line VII—-—VII in FIG. 4. 
The pump shown in FIG. 1 comprises the following 

main components: a double-walled pump housing 1 hav 
ing two connections 10 and 11 for circulating heating or 
cooling media through the housing; a pump cylinder 2; 
a hollow piston 3 having one end opening into the pump 
chamber formed by the housing 1 and the other end closed 
by an insert 12, the piston 3 having a perforated zone 4 
including one or more apertures which are accurately 
de?ned both with regard to position and dimensions rela 
tive to the ends of the piston; a suction input connection 
5 and diametrically opposite thereto a pressure output 

' connection 6, the ends of the input and output connec 
tions within the chamber are shaped to ?t closely to the 
periphery of the piston 3. The inlet and outlet connec 
tions are urged against the piston by compression springs 
7 and 8. Other elements such as the sealing and connect 
ing parts are of standard design found in pumps and are 
therefore not dealt with in detail. 
The most suitable material for the housing 1, the 

cylinder 2 and the piston 3 is instrument glass and for the 
two connections 5 and 6 Te?on (registered trademark). 
The simpli?ed diagrams FIGS. 2 to 7 are used to facili 

tate understanding of the operation of the pump shown 
in FIG. 1, the legend for these diagrams being as before 
i.e., the pump housing 1, piston 3 with perforated zone 4, 
the suction input connection 5 and the pressure output 
connection 6. The hollow piston 3 is actuated by a drive 
mechanism (not shown) so that it is given a rotary move 
ment represented by the arrow r and a reciprocating mo 
tion represented by the arrow h. The perforated zone 4 is 
located so that at the beginning of the suction stroke it 
faces the suction connection 5 while the pressure connec 
tion 6 is urged against the solid wall of the piston 3 clos~ 
ing the output connection (FIG. 2). Axial movement of 
the piston 3 in the direction of the arrow +h in FIG. 2 
causes liquid or a suspension to be drawn into the inte 
rior of the piston 3 and the pump chamber in the direc 
tion of the arrow S. The liquid thus enters the pump cham 
ber via the suction connection 5 and the perforations in 
the piston 4. At the same time or on completion of the 
axial stroke -|—h the piston 3 is rotated in the direction 
of the arrow r (FIG. 3). As a result the perforated zone 
4 is rotated so that during the return stroke of the piston 
—h liquid or suspension in the pump housing and piston 
is expelled via the perforated zone 4 into the pressure con~ 
nection 6 in the direction of the arrow D (FIG. 4). Dur 
ing this stage the suction connection 5 is closed by the 
solid wall of the piston exactly in the same manner as the 
pressure connection 6 was closed during the inlet stroke 
(FIGS. 2, 3). On completion or during the return stroke 
the piston 3 is again rotated in the direction r so that the 
perforated zone 4 is in a position to draw in liquid or 
suspension from the suction connection 5, (FIG. 5), as 
soon as the perforated zone is moved opposite the suc 
tion connection upon the piston being moved in the di 
rection +h. The above cycle of operations is repeated 
(FIG. 6). 
For preference the drive should provide in?nitely vari 

able reciprocating and rotary motions which would en 
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able, for instance,,the stroke to be ,speeded up and short 
ened or slowed down and lengthened according to require 
ments. 

In the case of the pump as illustrated the piston is not 
an exact ?t in the pump housing. Instead the seal on the 
inlet and outlet sides is provided by the input and out 
put connections that are spring-loaded onto the outer 
surface of the piston. Accordingly the dosing accuracy 
is not affected by tolerance problems nor by the in?uence 
of temperature ?uctuations on materials so that virtually 
all the materials such as metal, glass, plastics or ceramics 
can be used for the construction of these pumps. This ad 
vantage combined with the elimination of valves makes 
it possible for such pumps to handle most of the liquids 
or suspensions encountered in practice. 

Another advantage of these pumps is associated with 
their dosing capacity: this remains constant and very ac 
curate over a remarkably wide range. An experimental 
design of pump made of glass and Te?on (registered 
trademark) achieved dosing accuracies of 0.2 to 2% at a 
pumping rate of 0.04 to 5.3 litres per hour. Both from 
the point of view of throughput and dosing accuracy these 
values exceed those attainable with many of the existing 
forms of pump by considerable margins. 

I claim: 
'1. A pump comprising a housing de?ning a chamber, 

an inlet connection to said chamber and an outlet con 
nection therefrom, a piston mounted for reciprocatory 
movement in said chamber to draw ?uid therein through 
said inlet during an induction stroke of said piston and 
to expel ?uid drawn into said chamber from said outlet 
during a reciprocal exhaust stroke of said piston, the pis 
ton having a duct, one end thereof opening into said cham 
her and the other end terminating in at least one aper 
ture in the outer surface of said piston, the piston being 
mounted so that the aperture is aligned with said inlet 
during said induction stroke and is rotated so that the 
aperture is aligned with said outlet during the exhaust 
stroke, said pump further including means for urging the 
inlet and outlet connections against the outer surface of 
said piston to provide a ?uid tight seal therewith. 

2. A pump according to claim 1, in which said piston 
is hollow and includes a plurality of apertures in the outer 
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surface thereof which communicate with the hollow in 
terior to form said duct. 

3. A pump according to claim 2, including a cylinder 
within which said piston is mounted for reciprocal and 
rotary motion, said cylinder being secured to said hous 
ing and extending into said chamber. 

4. A pump according to claim 3, in which at least a 
portion of said piston extends from that part of the cyl 
inder within said chamber at both extremities of the ex 
haust and induction stroke and said inlet and outlet con 
nections‘are mounted so as to bear against the outer sur 
face of said portion of said piston to provide a ?uid tight 
seal therewith. ‘ ' ' 

5. A pump according to claim 1, in which said housing 
includes a jacket surrounding said chamber and an inlet 
and outlet to said jacket for the admission and extraction 
of cooling ?uid. 

6. A pump comprising a housing de?ning a chamber 
therein, a cylinder secured to said housing and extending 
into saidgchamber, a hollow piston mounted in said cyl 
inder for reciprocatory and rotary motion, said piston 
having one end opening into said chamber and a plural 
ity of apertures in the outer surface of the piston com 
municating with the hollow interior thereof, inlet and out 
let connections each mounted to said housing and com 
municating with said chamber, said inlet and outlet con 
nections each having an insert mounted therein and spring 
loaded to urge said inserts onto the outer surface of said 
piston to provide a ?uid tight seal therewith, said piston 
being so mounted that during a reciprocal induction stroke 
the apertures in the piston align with said inlet connec 
tion and during an exhaust stroke and rotation of said 
piston the apertures align with said outlet connection. 
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