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9 Plunger pump.

@ The invention relates to a plunger pump comprising a
housing, a plunger adapted to reciprocate in a compression
chamber provided in the housing and an inlet port and an
outlet port for the inlet and outlet respectively of fluid to
and from the compression chamber respectively, the inlet
port being ciosed by the plunger at the beginning of the
compression stroke wherein portions of the plunger iocat-
ed on both sides of the plunger portion actively operating
in the compression chamber are guided in sealing relation-
ship in portions of the housing so that the compression
chamber is bounded only by one side of the plunger and an
opposite portion of the pump.
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Plunger pump

The invention relates to a plunger pump comprising a housing, a plun-
ger adapted to reciprocate in a compression chamber provided in said housing
and an inlet port and an outlet port for admitting and evacuating fluid res-
pectively to and from the compression chamber respectively, the inlet port

5 being closed by the plunger at the beginning of the compression stroke.

The invention has for its object to provide a pump of the kind set
forth, which can be manufactured in a simple manner with high accuracy and by
means of which even very small amounts of fluid, for example, a gas or a li-

quid, can be accurately and reproduceable dosed.

10 According to the invention this can be achieved in that plunger por-

tions located on both sides of the plunger portion actively operating in the
compression chamber are guided in sealing relationship in parts of the hou-
sing in a manner such that the compression chamber is only bounded by one

side of the plunger und a part of the pump opposite thereto.

15 In such a pump the volume of the compression chamber can be impar-

ted any desired magnitude by using means that can be manufactured in a simple
manner whilst nevertheless an effective displacement and/or compression of

the fluid can take place.

Such a pump, which is particularly suitable for the displacement of

20 very small quantities, may be empioyed for many purposes, for example, for aw:

wlzation  of fuel or other liquids, the accurate displacement of small a-
mounts of fluid in certéin processes and so on.
The invention will be described more fully hereinafter with refe-
rence to a fev embodiments of a plunger pump in accordance with the inventi-
25 on shown schematically in the acccmpanying figures.

rig. 1 1s a schematic scctional view of a rirst cmbodiment of a
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plunger pump in accordance with Fhe'invention.

Fi;. 2 is a schematic sectional view of a second emdodiment of a
plunger pump in accordance with t' e invention.

Fig. 3. is a plan view of the plunge;k?TpLoyeg;;n the plunger
pump illustrated in fig. 2. -

Figs. 4 and 5 show further embndiments of part of the plunger used
in the pump illustrated in fig. 2.

Fig. 6 shows a third embodiment of a plunger pump in- accordance

"with the invention.

Fig. 7 shows a fourth embodiment of a plunger pump in accordance
with the invention.

Fig. 8 shows a fifth ewbodiment of a plunger pump in accordance
with thie invention.

Fig. 9 is a sectional view of the pump of Fig. 8. taken on the line
IX-IX in fig. 8, the housing of the pump being omitted.

Fig. 19 shows an embodiment of a pump in accordacne with the inven-
tion with a pressure accumulation chamber.

Fig. 11 illustrates a notential embodiment of a pumé in which the
pressure variation is acted upon during the compression stroke.

Fig. 12 shows a further embodiment of the pump.

Fig. 13 shows part of the plunger in a further embodiment.

Fig. 14 shows a further embodiment of a pump.

Fig. 15 shows a pump in which the outlet is performed in a thrust-
wise manner.

Fiz. 16 shows an effective embodiment of a pump for mixing fluids.

Fig. 17 shows a double-acting pump with adjustat:le stroke volume.

Fig. 18. shows part of a plunger allowing control of the inlet port.

Fig. 19 shows a valve embodiment

The pump shows in Fig. 1 comprises a plunger consisting of a first
cylindrical portion 1 and a second cylindrical portion 2 the diameter of
which is smaller than that of the portion 1.

The plunger is adapted to reciprocate in a bore provided in a pump
housing 3. The bore 4 communicates with a bore 5, in which tlie plunger por-
tion 2 is guided in sealing relatio nship.

In the plunger 1 is furthermore provided a passage 6, which communi-

cates through one or more radial transverse bores. 7, which mar also extend
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at an angle to the radial line with the outer circumference of the thin-
ner portion 2 of the plunger. Near the lower end of the plunger the pas-
sage 6 communicates with a connecting stud 8, for example, for connecting
a flexible hose or the like.

At the top end of the bore 4 an outlet passage 9 is provided in
the housing 3. The plunger 1, 2 may be reciprocated, for example. with
the aid of a lug or the like (not shown). A flexible supply conduit for
the feed of fluid, for example, gas or liquid will be connected with the
connecting stud 8. At the instant when the openings of the bores 7 are lo-
cated in the bore 5 the inlet passage is blocked so that the fluid can be
pressed away only through the outlet passage 9 out of the compression
chamber formed by the bore 4. It will be obvious that though in tl:e cmbo-
diment shown the outer diameter of the plunger portion 2 differs apprecia-
bly from the inner diameter of the bore 4 for the sake of clarity of re-
presentation, these differences may be reduced at will in a simple manner
to particularly low values, for example, less than 0.1 mm without invol-
ving difficulties in manufacture so that the compression chamber may have
a very small volume, as a result of which with the aid of such a plunger
pump very small amounts of fluid can be displaced and/or compressed whilst
the quantity of fluid displaced at every stroke of the plunger will be the
same.

Instead of providing the inlet port in the plunger itself, it may,

as an alternative, be provided in the housing, as 1s indicated in fig. 1

by broken lines for the inlet port 10. As soon as the top end of the portion

1 of the plunger blocks the opening of the passage the compression stroke
will start.

If. desired, the end of the plunger portion 1 joining the plunger
portion 2 may extend in helical fashion around the centre line of the
plunger, which provides the possibility of varying the instant of Llocking
wf the inlet port 10 by turning the plunger so that the magnitude of the
compression stroke can be controlled. As a further alternative the lug
drive of the plunger may be constfucted so that it permits of obtaining an
adjustable compression stroke.

In the embodiment shown in fig. 2 the plunger portion 11 of smal
ler diameter is disposed eccentrically to the plunger portion 12 of larger

diameter. These two portions may be integral with one another or the por-
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tions 11 and 12 may be manufactured independently of one another and be
interconnected, for example, by pressing a ping 13 integral with the por-
tion 11 into a matching bore of the portion 12. In theembodiment illustra-
ted in fig. 2 the housing consists of two portioms 14 and 15, whilst the
the portion 11 is accommodated in sealing relationship in a bore 16 of
the portion 14 and the portion 12 can reciprocate in a bore 17 in the
housing portion 15. With the top end of the bore 17 again communicates
an outlet port 18. The portion 11 has a bore 19 opening out at the top
end of the plunger, which end is located at a connecting stud 20, which
is integral with the housing portion 14 and which serves for conmecting

a fluid feed conduit. In the embodiment shown in fig. 2 the bore 19 com-
municates through one ore more transverse passages with the outer circum-
ference of the plunger portion 11. From fig. 2 it will be seen that the
cross sectional area of the passage 21 decreases in the direction towards
the thicker portion 12 of the plunger. This structure is advantageous in
the event of a variable stroke of the pump plunger so that according as
the stroke increases and hence the passage 21 emerges further beneath

the bottom side of the housiné 14 a larger. flow passage 1s obtained for
feeding fluid to the compression chamber.

It will be obvious, particularly form fig. 3 that with such an
eccentric disposition of the two plunger portions a compression chamber is
obtained, the cross - section of which is more or less crescent shaped.
Such a shape of the compression chamber may be advantageous for displacing
viscous fluids, since such fluids will pass more readily through such a
compression chamber than through an annular compression chamber in the em-
bodiment shown in fig. 1, if the differences between the diamters of the
plunger and the compression chamber are small.

For varying the outlet passage of the feed conduit several variants
of the embodiment of fig. 2 are possible. In the embodiment shown in fig. &4
for example, a plurality of feeding slots :22 are provided instead of the
feeding passage 21, said slots being relatively off-sett in the direction
of movement of the plunger.

As a further alternative several passages 23 may be provided one
below the other in the direction of moverment of the plunger the diameter
of said passages gradually decreasing towards the thicker plunger portion.

In the cmbodiment shown in fig. 6 the parts corresponding with those
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describetl with reference to fig. 1 are designated by the same reference
numerals. From fig. 6 it will be seen that the portion 1 of the recepro-
catory plunger has a bore consisting of two portion 24 and 25 accommodating
a further plunger comprising a first portion 26 sealingly fitting in the bo
re 24 and a portion 27 of larger diameter sealingly fitting in the bo-

re 25. Like the plunger of fig. 1 the plunger 26, 27 has an inlet passage
28 through which fluid can be fed into the compression chamber, which is
bounded by the outer periphery of the plunger pmrtion 26 and the inner cir-
cumference of the bore 25. This compression chamber communicates through a
bore 29 in the plunger 1, 2 with the compression chamber bounded by the ou-
ter periphery of the plunger portion 2 and the inner circumference of the
bore 4.

Moreover, the plunger 26, 27 preferatly l.as a further bore establis-
liing an open communication between the bore 24 and the atmosphere.

When the plunger 26, 27 is driven with the aid of a lug, the fluid
fed into the compression chamber bouanded Ly the plunger portion 26 and the
wall of the bore 25 will be compressed in the manner described above and
displaced respectively and pumped through the passage 29 towards the compres-
sion chamber of smaller volume, béunded by the plunger portion 2 and the wall
of the bore 4. At the end of the stroke of the plunger 26, 27 in the com-
pression chamber in the plunger 1, 2 the plunger 1, 2 will also be displaced
upon a further displacement of the plunger 26, 27 so that the fluid fed un-
der pressure into the compression chamber bounded by the plunger portion 2
and the bore 4 can be further compressed. In this way a stepwise densifica-
tion of the fluid can be achieved. If desired, the plunger 1, 2 may be
spring-loaded in order to avoid premature displacement of this plunger 1,2.

In the embodiment shown in fig. 7 the plunger employed comprises
three cylindrical portions 30 31 and 32 which have stepwise larger dia-
meters and are locat4d in matching bores in the housing 33 in a manner
such that two compression chamber 34 and 35 are formed. With the compression
chamber 34 communicate an inlet port 36 and an outlet port 37 whereas
an inlet port 28 and an outlet port 39 communicates with the compression
chamber 35, It will be.obvious that with such a pump during the compression
stroke a desired amount of fluid can be conducted avay simultaneously througﬁ
the ports 37 and 39. It is thgs possible for example. for aixing two fluids
to displace simultaneously small metered amounts of said fluids to feed thew.

for example, to an atomizer. By a correct choice of the diameters ol the
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various parts any desired volume rationmay be obtained whilst by vary-
ing the lengths of the compression chambers variations in the pressures
by which the fluids are pressed away can be achieved.

A further variant of the construction in accordance with the
invention is illustrated in figs. 8 and 9.

In this embodiment one end of a cylindrical pin 41 is fastened
in a housing 40 in a matching opening provided in said housing. The end
of a plunger 42 is furthermore arranged in an opening .in the housing,
whilst as shown in fig. 8 the lower end of the pin 41 and the top end
of the plunger 42 have recesses so that these ends bound a compression
chiamber, the cross section of which is most clearly illustrated in fig.
9.

With this compression chamber communicate an inlet passage 44
extending through the housiﬁg 40 and the pin 41 and an outlet passage 45
also extending throughthe housing 40 and the pin 41. Referring to fig. 8
it will be obvious that at an upward movement of the plunger 42 joining
the recessed portion of the plunger 42 will block the opening of the inlet
passage 44, after which the fluid contained in the compreséion chamber will

be pressed away through the outlet passage 45.

Obviously further variants of the embodiments described above
are possible, in which ~compeession chambers of very small volume can
be obtained with the aid of parts that can be readily and accurately
manufactured with the desired tolerances form the desired materials.
The pump may or may not have an adjustable plunger stroke and valves
may be joined to the outlet ports to prevent a return fdow of fluid af-
ter the termination of the compression stroke.

For example, in the embodiment described with reference to fig.
1 with the inlet passage 10 the plunger may be constructed so that the
transition Letween the thicker and the thiinner portions extends helical-
ly or stepwise so that after the compression chamber is filled via the
passage 10 the plunger can be turned about its centre line into a posi-
tion, in which the thicker portion of the plunger blocks the passage 10
so that via the passage 10 no fluid can flow back, whereas the plunger
is still in its initial position.

The embodiment may furhtermore be constructed so that the plun-

ger can be displaced stepwise mechanically or manually, for example,



10

15

20

25

30

35

3 0001463

when used as a syringe and .be fixed 1in various position so that the
amount of fluid contained 1initially in the compression cheumber can
be dispensed in portions. The plunger pump shown in fig. 10 structu-
rally corresponds larzely with the plunger pump shown in fig. 1 and
corresponding parts are designated by the same reference numerals.

In this embodiment, however, the plunger portion 1 has a trans-
verse bore 46 in which two partitions 47 are disposed, between a hose
48 of flexible material is arranged. The ends of said hose 48 whose
diameter in the no-load state is smaller than the inner diameter of the
bore 46, communicate freely through apertures provided in the partitions
47 with the ends of the bore 46. One end of the bore 46 communicates
through a bore 49 extending axially in the plunger 1 with the compres-
sion space.

It will be obvious that during a compression stroke the medium
to be compressed is pressed ipto the space bounded by the hose 48, which
can expand under the action of the exerted pressure for receiving the
pressurized fluid. At the termination of the compression stroke one end
of the bore 46 gets into open communication with an outlet passage 50
so that the pressurized fluid accumulated in the expandable accumulation
space formed by the hose 48 will he abruptly expelled through the pas-
sage 50. -

Fig. 11 shows that at the level of the opening of the feed chan
nel 7 the outer periphery of the plunger portion 2 may le provided with a
constriction becoming shallower in the direction towards the plunger por-
tion 1. Although in the embodiment shown said construction is bounded by
tle portion 51 of a conical surface, said portion 51 may obviously have
any desirable shape.

When at the beginning of a suction stroke the plunger moves
downwards, as seen 1in fig. 11, the lower boundary edge of the surface
51 will arrive at a given instant at the plane whewr the bore having a
diameter corresponding with the diameter of the plunger 2 changes over
to the bore having a diameter cdrresponding with that of the plunger 1.
At a further downward movement the connection between the fluid inlet
conduit A,7 in the plunger at the space located above t!e plunpger 1
will gradually increase and at an upward movement of the plunger the

passage of said connection will gradually decrease. It will be obvious
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that the shape of the surface 51 thus influences the supply of fluid
into the compression chamber during the suction stroke and the increase
in pressure during the compression stroke; therefore the surface 51 may
be shaped-in the form most suitable for the operational conditions and
the fluids to be handied.

Instead of a circular constricticn the outer surface of the
plunger may have a local notch at the opering of the passage 7.

In the embodiment shown in fig. 11 the plunger 1 has a circular
recess 52 bounded by a wall portion 53 of the plunger surface shaped so
that the circumference of said wall portion 53 becomes graduall; smaller
in a direction away from the plunger 2.

The housing 3 has a channel 54 opening out at one end -in the
top ends of the bore 4 and at the other end at a givendistance from said
top end. In the lowermost position of the-plungef 1 the lower end of the
charnel 54 is blocked by the plunger 1 as is indicated in fig. 11. Du-
ring the compression stroke the pressure increase in the compression
chamber is controlled on the one hand by the shape of the surface 51,
but on the other hand also by the shape of the surface 53, since at
a given instant the lower end of the conduit 54 will come at the level
of the surface 53 and the shape of this surface will be determinative
of the manner in which this opening 54 and hence the outflow of -fluid
from the compression chamber during the compression stroke through the
conduit 54 are enabled. The outlet of the pressurized fluid then takes

place from the space 52 through the passage 55.

A further possibility of acting upon the feed of fluid from
the passage 6,7 of the plunger is illustrated in fig. 12. From this figure
it will be seen that the outer periphery of the plunger portion 2 has
a helical groove 56 communicating with the opening of the passage 7 and
extending from the opening of the bore 7 towards the plunger portion 1.
The cross-section of the groove 56 may be gradually varied so that the
cross section is largest at the level of the opening of the bore 7 and
decreases gradually in the direction towards the end remote from the
opening of the bore 7. It will be obvious that at the beginning of the
suction stroke, at the instant when the end remote from the bore 7 comes
into communication with the compression chamber, a comparatively
small amount of fluid can flow into the compression c'.amber as a result

of the loss of pressure occurring in the helical groove 56, whereas at
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an increase in suction stroke this loss of pressure across the groove
56 will rapidly decrease, whilst a free out@low of fluid can take place
from the part of the helical groove 56 already released. During the com-
pression stroke an inverse action will occur.

A further alternative is illustrated in fig. 13, in which the
bore 7 opens out in a recess extending at right angels to the longitu-
dingl axis of the plunger portion 2 and having a semi circular cross
section 57. It will be evident that during the downward suction stroke
of the plunger nortion 2 the lower part of the recess 57, as seen in
fig. 13., will first communicate with the interior of the bore 4 forming
the compression chamber, said communication gradually increasing in ac-
cordance with the variation of the recess 57 during the suction stroke.
Also in this the inverse will occur during the compression stroke so that
the pressure increase in the compression chamber can be influenced.

In the embodiment illustrated in fig. 14 the fluid inlet passage
58 in the plunger portion 2 has a stepped shape, the .resulting shoul-
der 59 in the passage 58 supporting a cover plate 60 having at the cir-
cumference a plurality of equidistant pass slots. 61.

' To the lower side of said plate is fastened a hose 62 of flexi-
ble material, which is closed at its.lower end 63. During the suction
stroke fluid can flow through the passages 61 and along the outer peri-
phery of the -hose 62 and transverse bores 64 provided in the plunger
portion 2 into the bore 4 forming the compression chamber. At the begin-
ning of the compression stroke pressure will be built up in the compres-
sion chamber 4, as a result of which the flexible hose 62, 63 will be
deformed so that this hose will contact the inner wall of the part of the
bore 58 located below the plate 60 so that rapidly a seal of large sur-
face will be formed, a return flow of fluid being thus effectively
counteracted at the very beginning of the compression stroke.

When the hose 62 is suitab]ly sealed in its connection at the top,
the hose 62 may be left open on the lower side so that during the compres-
sion stroke pressurized fluid is pressed into the hose which is thus
firmly pressed against the wall of the bore 58.

Fig. 15 shows an ambodiment in which the top side of the ibore
forming the compression caamber communicates with one end of a passage 65,
the other end of which communicates with that part of the bore in which

the plunger portion 1 can reciprocate. The plunger portion 1 is provided
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at the outer periphery with a plurality of grooves 66 extending one above
the other around the plunger. The housing has an outlet port 67 located
at the same level as the lower end of the passage 65.

Obviously when during the compression stroke an annular groove
gets into communication with the end of the passage 65 fluid will be
conducted away through the outlet passage 67, whereas when the lower end
of the passage is located opposite a portion of the plunger 1 between
two grooves an increase in pressure of the fluid in the compression
chamber 4 will occur during the compression stroke so that in this embodi-
ment the pressurized fluid will be ejected thrust-wise. The duration of
the ejection thrust can be controlled by a choice of the height of the
grooves 66.

Fig. 16 shows an embodiment having a thrée*step plunger. in
which a first plunger portion 68 of comparatively large diameter is con-
nected with a plunger portion 69 of considerably smaller diameter, whilst
the end of the plunger 69 remote from the plunger 68 is provided eccen-
trically with a third plunger 70 in the manner shown. in figs. 2 and 3.

The plungers are adapted to reciprocate in known manner in a

housing 71 having matching bores. The fluid can be fed into the compres-

sion space located above the plunger 71 through passages 72 in the housing.

The fluid can be fed to the compression spaces located above the
plunger 69 in a manner similar to that described for the embodiment shown
in figs. 2 and 3 and this is not shown in this figure.

The fluid is conducted away from the compression space located above the
plunger 68 through a conduit 73 and the pressurized fluid is conducted
out of the compression space located above the plunger 69 through a con-
duit 74. These conduits may open out in a common conduit 75 or the like
so that the two amounts of fluid are mixed up. It will be obvious that

in this way a possibility is created to effectively mix a large amount
of a first fluid with a small or very small amount of another fluid.
Therefore, such a pump may be employed in a very efficacious manner

for mixing combustion air and heavy oil for a fuel system and for mixing
air and water for an air-conditioning device.

Fig. 17 shows an embodiment of a double-acting plunger pump com-
prising a housing 76 having a bore 77, in which a plunger 78 having a

diameter matching that of the bore is displaceable. To the distal ends
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of the plunger 78 are fastened plungers 79 and 80 having smaller diame-
ters. In the plungers is provided a fluid inlet channel 81, which opens
out through transverse bores 82 and 83 respectively in the compression
chambers formed in the respective parts of the bore 77 located below and
above the plunger 78 respectively. The plunger 83 is passed through a wall
of the housing 76, which also has an outlet port 84.

The plunger 81 is located in a sleeve 85, in which an outlet port
86 is provided. The sleeve 85 is screwed into the open end of the bore 77
and at will the sleeve 85 xcan be screwed to a greater or smaller depth
into the housing in order to control the pump displacement. If desired,
the two outlets 86 and 84 may be arranged on a common member or they
may control separate members. As a matter of course, such an adjustable
stroke vulume may also be achieved for the other side of the pump shown
in fig. 17, whilst adjustment of the stroke volume may as well‘be achieved
in a single-acting pump in the manner described above.

Fig. 18 shows a plunger part 2 with a passage 6, a transverse bore
7 for the supply of fluid to be compressed. In this embodiment the bore
6 extending up to the top end of the plunger portion 2 holds a pin 87,
the thickened top end 88 of which has external screwthread and 1s screwed
in the screwthreaded top end of the bore 6 having a larger diameter. It will
be obvious that by screwing the pin 87 to a greater or smaller depth the
size of the passage 7 and hence the inflow of .fluid during the suction
stroke can be varied.

i Fig. 19 shows a valve structure which can be very effectively
employed in conjunction with one of the plunger pumps described above.
The valve housing 89 has an inlet conduit 90, which opens out in a cham-
ber 91, which communicates in a manner not shown with the suction side
of a pump of the like. The chamber 91 accommodates a spiral spring 92,
one end of which surrounds the opening of : the inlet port 90 and the
other end of which engages a plate 93 connected with the spring. During
the suction stroke the spring 92 will be in the position shown in the
figure, in which a large passage is free between the turns of the spring
for the incoming fluid. As soon as the pressure in the chamber 91 rises
during a compression stroke, the pressure exerted on the plate 93 on the

side remote from the spring will increase more rapidly than the pressure
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on the side near the spring so that the spring will be compressed as a

result of which the turns of the spring will rigidly éngage one another
and the passage for the fluill from the conduit 90 is closed. In this way
a very'light quick-action valve is obtained, which will release a large

5 passage already at a very small opening stroke.
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Claims

1. A plunger pump comprising a housing, a plunger adapted to
reciprocate in a compression chamber provided in the housing and an in-
let port and an outlet port for the inlet and outlet respectively of
fluid to and from the compression chamber respectively, the inlet port
being closed by the plunger at the beginning of the compression stroke
characterized in that portions of the plunger located on both sides of
the plunger portion actively operating in the compression chamber are
guided in sealing relationship in portions of the housing so that the
compression chamber is bounded only by onae side of the plunger and an

opposite portion of the pump.

2. A pump as claimed in claim 1 characterized in that the plun-
ger comprises at least two portions, one of which hags a smaller diame-
ter than the other portion, said portions being guided in portions of

the housing having matching diameters.

3. A pump as claimed in claim 2 characterized in that one por-
tion of the plunger is arranged eccentrically with respect to the other

portion of the plunger.

4. A pump as claimed in claim 3 characterized in that the two
portions of the plunger are disposed so that they have a common genera-’

trix.

5. A pump as claimed in anyone of the preceding claims charac-

terized in that the inlet port is provided in the plunger.
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6. A pump as claimed in anyone of the preceding claims charac-
terized in that the opening of an inlet passage(s) located in the ou-

ter periphery of the plunger has a variable cross section.

7. A pump as claimed in anyone of the preceding claims charac-
terized in that in the plunger is located a second plunger, which
bounds a compression chamber of the first plunger in a simular manner
as the first plunger, said compression chamber communicating with the
compression chamber bounded by the firstplunger, whilst the first plun-
ger is moved along by the second plunger after the second plunger has
displaced from the second compression chamber towards the first com-

pression chamber.

8. A pump as claimed in anvone of the preceding claims charac-

terized in that the plunger comprises at least three portions of diffe-
rent diameters, which are located in bores of the housing of matching
diamaters so that the plunger and the housing define trro compression

chambers.

9. A pump as claimed in claim 8 characterized in that each com-

pression chamber has its own inlet port and its own outlet port.

10. A pump as claimed in claim 1 characterized in that the plun-

ger has a recess at one end and co-operates with a pin having a corres- !

ponding recess.

11. A pump as claimed in anyone of the preceding claims charac-
terized in that the inlet port in the plunger has several openings in

the outer periphery of the plunger.

12. A pump as claimed in anyoné of the preceding claims 5 to 11
characterized in that in the plunger means are provided for adjusting

the size of the inlet passage.

13. A pump as claimed in anyone of the preceding claims 5 to 12

characterized in that the inlet passage provided in the plunger opens
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out in a helical groove provided in the outer periphery of the plunger.

14. A pump as claimed in claim 12 characterized in that the mag-
nitude of the cross section of the groove gradually decreases in a direc-

tion away from the opening.

15. A pump as claimed in anyone of the preceding claims 5 to 14
characterized in that the inlet passage provided in the plunger opens
out at the outer periphery of the plunger in an interrupted or non-in-

terrupted recess in the plunger.

16. A pump as claimed in anyone of the preceding claims 2 to 15
characterized in that the plunger portion of larger diameter has a part
having a profiled surface, which part controls the opening and closure

of an outlet conduit communicating with the compression chamber.

17. A pump as claimed in anyone of the preceding claims charac-
terized in that the compression chamber communicates with an accumulator
space, the outlet of which is released with the aid of the plunger of

the pump.

18. A pump as claimed in claim 17 characterized in that the accu-

mulator space is formed by a flexible hose accommodated in the plunger.

19. A pump as claimed in anyone of the preceding claims charac-
terized in that the inlet passage provided in the plunger accommodates a
flexible member, the outer circumference of which is located at a small
distance from the inner wall of the inlet passage so that during a suc-
tion stroke fluid can flow in around the flexible member and during a
compression stroke the flexible member is slightly compressed and jam-

med against the inner wall of the inlet passage.

20. A pump as claimed in anyone of the preceding claims charac-
terized in that means are provided for varying the capacity of the com-

pression chamber.
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21. A pump as claimed in anyone of the preceding claims charac-
terized in that the compression chamber communicates with a passage
which opens out opposite a plunger portion having at its outer periphe-
ry several relatively spaced grooves with the aid of which during the
compression stroke, a communication can be established intermittently

between said passage and an outlet conduit.

22, A pump as claimed in anyone of the preceding claims charac-
terized in that in the construction comprising three plunger portions
and two compression chambers the outlet conduits of the two compression
chambers are interconnected for mixing the fluids displaced through the

two compression chambers.

23. A pump as claimed in anyone of the preceding claims charac-
terized in that the pump is provided with a valve formed by a spiral
spring, between the turns of which the fluid comes in during the suction
stroke, whereas during the compression stroke the turns are pressed to-

gether for closing the passage.
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