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FOR DOSING LIQUID 0R GASEOUS MEDIA 
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can Philips Company, Inc., New York, N.Y., a corpo 
ration of Delaware 
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P 33,785 
3 Claims. (Cl. 103—38) 

The invention relates to a dosing pump operating in 
opposite phases for dosing liquid or gaseous media with 
displacers, which are sealed with respect to the housing 
of the pump by means of ?exible diaphragms, which are 
supported, on the side remote from the operating space, 
by an incompressible medium. 

Piston-dosing pumps have a large stroke volume and 
an associated large delivery. This large stroke volume and 
the associated large delivery are based on a favorable 
ratio of the stroke volume to the so-called “dead space.” 
The name “dead space” is given to that part of the cylin 
der contents which is not reached by the piston during its 
movement and which is consequently not emptied dur 
ing a stroke. Therefore, the displacing stroke only de 
pends on the pressure to a small extent. 

In piston-dosing pumps, the inevitable leakage losses 
along the stu?ing boxes of the pistons, which occur in 
particular with low delivery and with media with 10W 
'viscosities, are disadvantageous and reduce the accuracy. 
In addition, the medium to be pumped comes in contact 
,with the sealing parts of the piston and the stu?ing boxes. 

Diaphragm dosing pumps are used when, usually as a 
‘result of the properties of the medium to be dosed, a 
construction must be used without stu?ing boxes. In 
.these pumps no leakage losses occur. 

In the known diaphragms, the stroke is obtained by 
?exible deformation of the diaphragm, the tension in 
creasing with the stroke. In order to obtain a reasonable 
life of the pump, consequently only short strokes may be 
‘permitted, as a result of which the ratio of the stroke 
.volume to the dead space becomes unfavorable. In this 
case the accuracy is no better than that of piston pumps. 
In addition, the delivery is only low in relation to the size 
of the pumps. Finally it is necessary to replace the heavily 
loaded diaphragm, which. is. subject to wear, at regular 
intervals. ' ' 

In compressors it is known to seal the compression 
chamber by means of ?exible diaphragms, so-called roll 
ing diaphragms. In this case the rolling diaphragms are 
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either forced against the wall of the housing only in which - 
they engage a movable piston in the shape of a ?attened 
hose, or they are connected in the housing and to the pis 
ton. During the strokes of the piston the diaphragm 
rolls along with the piston. In order to give the diaphragm 
the required resistance and sealing power, the hollow 
space below the diaphragm is in addition ?lled with an 
incompressible liquid. . 
The said drawbacks of the known dosing pumps are 

avoided in a dosing pump operating in opposite phases 
according to the principle of the piston pump for dosing 
liquid or gaseous medium with pistons which are sealed 
with respect to the housing of the pump by means of roll 
ing diaphragms which are supported, on their side remote 
from the operating space by an incompressible medium. 
Therefore, the pistons connected to the same shaft are 
connected by means of a sliding member, which is 
journalled in the housing of the pump, and the rolling 
diaphragms, which separate the operating chambers from 
the bearing in the housing, are connected at one end 
along the end edges of the pistons and at the other end, 
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approximately at half the height of the stroke, to the 
cylinder Walls. The pistons have a smaller diameter with 
respect to the sliding member and in the direction there 
to so that the sealing chambers between the diaphragms 
and the sliding bearing have the same volume at any 
position of the pistons. 
The dosing pump according to the invention operate 

in opposite phases distinguishes from the known pumps in 
that with long stroke and small dead space no leakage 
losses occur in this pump. This is the result of the fact 
that the incompressible medium which supports the dia 
phragms is provided in a completely closed hollow cham 
ber which is divided by the bearing in only two parts and 
which has no passages to the outside. A small migration 
of the medium from the sealing space of one cylinder to 
the sealing space of the other is compensated by an 
equally large opposite migration during a movement of 
the piston in the opposite ‘direction, so that thereby no 
error can occur. 

In contrast with the known pump diaphragms, the load 
of the rolling diaphragms in the pump according to the 
invention is extremely small because these diaphragms are 
mainly uncoiled only and thereby subjected to very small 
?exible loads only. Moreover, the load of the diaphragm 
is entirely independent of the extent of the stroke. 
As a result of the smaller load, the life of the dia 

phragms in the pump according to the invention increases. 
Whereas in known diaphragm dosing pumps with a small 
stroke a life is stated of 4500 hours at 108 strokes per 
minute, which corresponds to approximately 3><107 
strokes totally, the pump according to the invention with 
rolling diaphragms still operates excellently after more 
than 10,000 operating hours at 1500 strokes per minute, 
which corresponds to 9X108 strokes totally and a length 
of stroke of 65 mm. The life of the rolling diaphragm in 
the pump according to the invention consequently is at 
least 30 times as large as the life of the diaphragm in a 
diaphragm dosing pump of the conventional construction. 
The dosing pump according to the invention is pref 

erably driven electromagnetically. The pistons with the 
sliding member connecting them as well as the sliding 
bearing and movable stop members for varying the 
volume of the stroke consist of a magnetically readily 
conducting material, whereas the remaining parts of the 
pump are manufactured from magnetically poorly con 
ducting material. The pistons in the dosing pump accord 
ing to the invention are reciprocated through energizing 
coils which are provided on iron yokes which connect the 
bearing and the stop members by means of the ?eld 
forces, which are the result of the currents ?owing 
through the energizing coils. In this manner any mechani 
cal connection between the operating chambers for the 
pistons and the surroundings is lacking so that the prob 
lems involved in stu?ing boxes are omitted. 

In order that the invention may readily be carried into 
effect it will now be described in greater detail with ref 
erence to the accompanying drawings in which 
FIG. 1.diagrammatica_lly shows an embodiment of an 

electromagnetically driven dosing pump according to the 
invention ‘operating in opposite phases, the piston being in 
the lowermost ?nal condition. 

FIG. 2 shows the pump according to FIG. 1, the piston 
being in the uppermost ?nal position. 
FIG. 3 shows the pump according to FIG. 1 with a 

stroke reduced by a stop member. 
FIG. 4 diagrammatically shows the electromagnetic 

drive of the pump according to the invention for operation 
which is independent of the direction of current. 

FIG. 5 shows an electromagnetic drive for operation 
which is dependent upon the direction of current. 

Referring now to FIG. 1, the dosing pump which oper 
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ates in opposite directions consists of a housing 1 compris 
ing a sliding bearing 3 ‘for a piston 5 which consists of a 
sliding member 7 and two oppositely located pistons 9 
provided on the sliding member 7. The piston is guided 
in the sliding bearing 3 and is capable of displacing 
gaseous or liquid media contained in cylinders 11 which 
are located on both sides of the sliding bearing. Rolling 
diaphragms 15 are attached to the end faces 13- of the 
pistons. In addition these rolling diaphragms engage the 
cylinder walls 17 approximately at half of the length of 
stroke. 
The sealing chambers 19 between the rolling dia 

phragms 15 are ?lled with an incompressible liquid. They 
are substantially equal at any position of the stroke of 
the piston 5. This is reached in that the pistons have a 
reduced diameter over parts of their cross-section, which 
parts can be moved exactly up to the sliding bearing 3 
during the stroke movements, in which the cylinders, 
preferably also up to the sliding bearing, have a diameter 
which is larger than the cross-section of the sliding bear 
ing so that the formed annular surfaces are equal to one 
another. ‘ 

The volumes of the chambers 11 of the cylinders can 
be adjusted by means of stop members 21. In the position 
of the cylinders shown in FIG. 3 one of the stop members 
21 is screwed into a cylinder chamber 11 through a given 
distance. 
The medium to be displaced ?ows through the cham 

bers 11 through a feed-pipe 23 provided on the housing 
of the pump and through pipes 25 joining this feed pipe. 
In accordance with the direction of movement of the 
pistons 5, the medium to be displaced is conducted away 
from the upper or lower chamber 11 through pipe 27 and 
a-n outlet pipe 29. Check valves 31 in the pipes 25 and 27 
ensure that the displaced medium cannot ?ow back er 
roneously. 
As shown in FIGS. 1 and 2, the ‘spaces 33 in the pump 

according to the invention are extremely small since the 
end faces of the pistons engage the stop member 21 pro 
vided in the housing of the pump 1 and only annular 
spaces remain which the rolling diaphragms leave as a 
result of their construction. 

In the pump according to the invention the piston con 
struction is operated electromagnetically. 
For this purpose the stop members 21, the sliding bear 

ing 3 and the piston 5 are manufactured from magneti 
cally conducting material. The sliding bearing and the stop 
members are connected together by means of soft mag 
netic iron yokes 35 (FIG. 4.). As a material for the yokes 
is to be considered iron or ferrite. Energizing coils 37, 38 
are connected to the yokes 35 and are provided with a 
current by a voltage source 41, at choice and alternately, 
by means of a switch 39. In accordance with the position 
of the switch 39 the current from the direct voltage or 
alternating voltage source 41 ?ows through the winding 
37 or through the winding 38. Since the magnetic forces 
in this case are so operative that they try to reduce the 
magnetic resistance in the circuit energized at that instant, 
independent of the direction of the magnetic ?eld, the 
piston construction 5 is attracted by one or by the other 
pole shoe 21. 

In operation, in accordance with the direction of cur 
rent shown in FIG. 5, the piston construction 5 is magne 
tized. In this case one end face of the piston has a mag 
netic south pole 43 and the other end face of the piston 
has a magnetic north pole 45. By reversing the polarities 
of the windings 37 and 38 fed by a direct current source 
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47 by means of a switch 49, the direction of the driving 
force acting upon the piston construction 5 is varied. ' 

Instead of through the switch 49, the windings 37 and 
38 may also be supplied directly from a current source 
with alternating polarity. In this case alternating current 
or pulse current sources are to be considered. In that case 
below the limit frequency of the pump the delivery is 
determined by the frequency of the supply source. This is 
particularly favorable for dosing devices in which it must 
be possible to vary the delivery during operation. When 
several dosing pumps according to the invention operate 
in parallel with each other and are driven while shifted 
in time with respect to each other, it is also possible to 
effect a fully continuous transport. 
What is claimed is: 
1. A pump operating in opposite directions for supply 

ing liquid or gaseous media, said pump having a pair of 
axially spaced pistons, a housing for said pistons, ?exible 
diaphragms connecting said pistons to said housing, an 
operating chamber for each of said pistons, an incompres 
sible medium supporting each of said ?exible diaphragms 
on a side thereof remote from said operating chamber to 
form an annular sealing chamber wherein the improve 
ment comprises a sliding member journalled in said hous 
ing and connecting said pistons, said ?exible diaphragms 
separating said operating chambers and each being con 
nected on one end to the adjacent end face of said piston 
and at the other end to the adjacent housing wall, said 
pistons having a reduced diameter with respect to said 
sliding member, said slidable member when operative 
entering said sealing chamber to thereby displace said 
medium in an amount equal to the change in the con 
?guration of said chamber whereby the net volume of said 
chamber remains constant. 

2. A pump as claimed in claim 1 further comprising a 
sleeve-like bearing in said housing, said sliding member 
being rectil-inearly movable therein, and said sliding mem 
ber and piston, being circular in cross-section and movable 
in said annular sealing chamber. 

3. A pump as claimed in claim 1 further comprising 
movable stop members which are adapted to vary the 
volumes of their respective operating chambers; said mov 
able stop members and sliding member being constituted 
of magnetically conducting material, and further compris 
ing a magnetic yoke connecting said stop members and 
said sliding member together, and means for providing 
an electrical current to said yoke whereby said pistons 
are magnetized and are selectively moved. 
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