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I have ?led an application in Austria on Jan- face and from a radial bending stress produced 
uary 15,1930. ' by deformation and pressure, and further by 

This invention relates to piston engines (piston stretching of the base of the corrugations and 
pumps) having a casing, provided with an inlet inclining the latter. From these strains can be 

5 valve and an outlet valve and a piston recipro- found by theory the shape of the corrugations 6 
cating within the said casing. The object of for the smallest tension and at the greatest bend 
the invention is the arrangement of an annular ing of the lamination. Annular laminations 
elastic diaphragm of undulated sheet metal, constructed in this way allow comparatively long 
clamped at its inner circumference to the outer strokes from 1A, to 1 centimetre even in case'ot 

0 wall of the piston and at its outer circumfer- a. very small width of the annulus (in a prac- 6 
ence to the inner wall of the casing. ‘ tical construction for instance 40 millimetres). 
One mode of carrying out the invention is Figs. 4a-4g show various forms of the dia 

illustrated by way of example on the accom- phragm. - 
panying sheet of drawing in which Figs. 1 and 2 The diaphragm illustrated by Fig. 4a is formed. 

' 1 are two vertical sectional views, the sections be- with ring shaped corrugations and with a wavy 7 

'20 

ing taken at planes which are vertically disposed line as cross section, with amplitudes, having 
to each other. Fig. 3 is a detail view and Figs. the maximum M between the inner diameter d: 

. _ 4a to 4g show some constructions of the dia- and'the middle diameter dm nearer to the latter 
phragm. and gradually decreasing to zero towards the 
The piston 1 reciprocating in. the casing inner diameter d; and towards the outer diam- 7 

2, 5 of the engine forms a working chamber 3 eter do. of the diaphragm ring. . 
which is provided with an inlet valve 3“ and an The diaphragm illustrated by Fig. 4b is formed 
outlet valve 3“. The piston is packed by a with ring shaped corrugations and with a wavy ' 
diaphragm 4 with respect to the parts 2 and 5 line as cross section, with amplitudes, having the 
of the casing. A crank mechanism,‘ compris- maximum M between the inner and the middle 3 
ing a piston rod 6, a springy connecting rod '7 diameter nearer to the latter and decreasing little 
provided at its end with‘ the crank-pin hearing or not towards the outer diameter. 
8, serves for driving the reciprocating piston 1. .The diagram illustrated by Fig. 4c)is formed 

30 The ?ywheel 10 is ?xed to the crank-shaft 9 with ring shaped corrugations and with a wavy 
and carries a rubber-ring 11, which co-operates line as cross section, with amplitudes, having the 8 
as a friction wheel with a friction roller 12, maximum in the middle diameter and gradually 
mounted on the shaft of a driving motor 13, decreasing to zero towards the inner and to- ' 
hinged at 14 to the casing, and pressed down wards the outer diameter of the diaphragm ring. 

25 

35 by its weight or by suitable auxiliary weights G. ' The diaphragm illustrated by Fig. 4d is formed 
The common diaphragm pumps are adapted with ring shaped corrugations and with'a wavy 9 

for very little pressures having very small'strokes. line as cross section, with amplitudes, having the 
According to the present invention diaphragms maximum in the middle diameter and decreasing 
are used, which are adapted for great differences little or not towards the outer diameter but de 

46 of pressures. For this purpose the annular dia-v creasing to zero towards the inner diameter. 
phragm 4 is provided with ring shaped corru- A plurality of superposed diaphragms are em- 9 
gations and is of such size that, in view of the ployed if it is desired to further reduce the thick 
detormation, corresponding to the piston-stroke, ness or the several sheets and .to_ increase the 
the bending, stress does not amount to more but stroke. In case of compression, one diaphragm 

46 also not to much less than. the halt of the stress sheet rests on the other, so that the strain is dis 
' to which the material is subjected. The ,deeper tributed to all diaphragms. Either‘ all dia 

' corrugations are forced from the clamping zones, phragms are ?xed to the casing and piston and 
where the greatest bending moments of pres- prevented from rubbing on one another by in 
sure and deformation are present, towards the terposed lubricants, or only the ?rst diaphragm 

_ ; 50 middle where no bending moment is present, be- is fully clamped in order to close the working 
cause the radial stresses additionally subject to chamber, while the other diaphragmsare gradu- 1 

‘ bending the base of the corrugations. The ex: ally shortened towards the zone or the greatest 
act ‘shape of the corrugations ‘results from the bending stress by reducing their outer diameter, 
fact that, incase of an even plate, the tension similarly to the several plates of a plate-spring, 

,1“ results at every point from a circumferential '“used for instance as a vehicle-spring (Fig. 3). 
bendingstressproducedbythecwvature otthe Inordertoattainthelrreatestpossiblestroke1 
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2 
of the diaphragm at a given thickness of the sheet 
metal, according to Figs. 4c, 4f and 49 the dia 
phragm is formed with ring shaped corrugations 
and with a wavy line as cross section, the cor 
rugations having a curved or wavy middle line 
and may be arranged symmetrically with respect 
to thismiddle line. ' ' 

I‘ claim-- . _ - - 

1. In a pump comprising a casing having an 
inlet valve and an outlet valve'and provided with 

. a piston reciprocating within the casing, an an 
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nular elastic diaphragm clamped in a ?uid tight 
manner at its inner circumference to the outer 
wall of the piston and at its outer circumfer 
ence to the inner wall of the casing, the said dia 
phragm being formed with ring shaped corruga 
tions' and with a wavy line as cross section, with 
amplitudes, having the maximum between the 
inner and the middle diameter nearer to the 
latter and gradually decreasing to zero towards 
the inner and towards the outer diameter of the 
diaphragm ring. ‘ 
- 2. In a pump comprising a casing having ‘an 
inlet valve and an outlet valve and provided with 

' a piston reciprocating within the casing, an an 
nular elastic diaphragm clamped in a ?uid tight . 
manner at its' inner circumference to the outer 
wall of the piston and at its outer circumference 
to the inner wall of the casing, the said dia 
phragm being formed with ring shaped corruga 
tions and with a wavy line as cross section, with 
‘amplitudes having the maximum between ‘the 
inner and the middle diameter nearer to the latter 
and decreasing little or not towards the outer 
diameter. - ‘ , " 

3. In a pump comprising a casing having an 
inlet valve and an outlet valve and provided with 
a piston reciprocating within the casing, an an; 
nular elastic diaphragm clamped in a ?uid‘tight 
manner at its inner circumference to the outer 
wall of the piston and at its outer circumference 
to the inner wall ‘of the casing, the said dia 
phragm being formed with ring shaped corruga 
tions and with a wavy line as cross section, with 
vamplitudes, having the maximum in the middle, 
diameter and gradually decreasing to 'zero to- ‘ 
wards the inner and towards the outer diameter’ 

> of the diaphragm ring. ' 
4.‘ In a pump comprising a casing having an 

inlet valve and an outlet valve and provided with 
a- piston reciprocating within the casing, anan 

. nular elastic diaphragm clamped in a ?uid tight 
, manner at ‘its inner circumference to the .outer 

55 
wall of the piston, and at its outer circumference 
to the inner wall of' the casing, said diaphragm 
being formed withring shaped corrugations and 

I "with a wavy line as cross section with ampli 

to 
tudes, having the maximum in the middle di 

' ’ meter and decreasing little or not towards the 

70. A, v 
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1,927,617’ 
outer diameter but decreasing to .zero towards 
the inner diameter. _ _' 

v5. In a pump comprising a casing having an 
inlet valve and an outlet valve and provided with 
a piston reciprocating within the casing, an an 
nular elastic diaphragm clamped in a ?uid tight 
manner at its inner circumference to the outer 
wall of the piston and at its outer circumference 
to the inner ‘wall of the casing,‘ the said diaphragm 
being formed with ring shaped corrugations and 
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85 
with a wavy line as cross section, the corruga- ' 
tions having a curved or wavy middle line. I 

6. In a pump comprising a casing having an 
inlet valve and an outlet valve and provided with 
a piston reciprocating within the casing, an an 
nular elastic diaphragm clamped in a ?uid tight 
manner at its inner circumference to the outer 
wall of the piston and at its outer circumference 
to the inner wall of the casing, the said diaphragm 
being formed with ring shaped corrugations and 
with a wavy line as‘ cross section, the corrugations 
having a curved or wavy middle line and being‘ ar 
ranged symmetrically with respect to this middle. 
line. ' I‘ ' 

7. In a pump comprising a casing having an 
inlet valve and an outlet valve and provided with a 
piston reciprocating within the ‘casing, an an 
nular elastic diaphragm clamped in a ?uid tight 
manner at its inner circumference to the outer 
wall of the piston and at its outer circumference 
to the inner wall of the casing, the said diaphragm 
being formed with ring shaped corrugations, and 
with a wavy line as cross section, and composed o 
a plurality of superposed plates. ' 

8. In a pump comprising a casing having an 
inlet valve and an outlet valve and provided with 
a piston reciprocating within the casing, an an 
nular elastic diaphragm clamped in a ?uid tight 
manner at its inner circumference to the outer 
wall of the piston and at its outer circumference 
to the inner wall of the casing, the said diaphragm 
being formed with ring shaped corrugations, and 
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with a wavy line as cross section, and composed " 
‘of a plurality of superposed .plates, becoming 
gradually'shorter in the manner of a plate spring. 

9. In a pump comprising ‘a casing having an 
inlet valve and an outlet valve and provided with 
a piston reciprocating within the casing, an an 
nular elastic diaphragm clamped in a ?uid tight 
manner at its inner circumference to the outer 
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wall of the piston and at its outer circumference ‘ 
to the inner wall of the casing, the said diaphragm 
being formed with ring shaped corrugations, and 
with a wavy line as cross section, and composed of 
a plurality of superposed plates, grease or liquid 
lubricant being enclosed between the several 
plates of the diaphragm. , 
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