
ANGELO PETIT LE BRUN, 
PSTON FOR CONTROLLING FUDS UNDER PRESSURE, 

APPLICATION FLED . C. 19, 1916, 

1,409,556, 2. 

SN S.s 
N 

SN 

SS s % 

- N 

Am ... yama 

ESN EE2373N 

Q\\ye\e 2.2 AY 

  

  

    

  

  

    

  

  

  

  

  

  

    

  



ANGELO PETIT LE BRUN, 
PSTON FOR CONTROLLING FLUIDS UNDER PRESSURE, 

APPLICATION FILED DEC. 19, 1916, 

1,409,556, Patented Mar. 14, 1922. 
2 SHEETS-S HEET 2. 

S 
s 

/WVAWTOP 
Qve\o Wev \le \Swww. 

2-6. 
ATTURNEYS 

    

  

  



0 

20 

25 

30 

35 

40 

45 

50 

UNITED STATES 
ANGELO PETIT LE BRUN, OF PARIS, FRANCE, ASSIGNOR. To compagnIE DES FoReBs 

PATENT OFFICE. 
ETACIERIES DE LA MARINE ET D'HOMECOURT, OF PARIS, FRANCE. 

PISTON FOR CONTRONG: FLUIDs UNDER PRESSURE. 

1,409,556. specification of Letters Patent. Patented Mar. 14, 1922. 
Application filed December 19, 1916. Serial No. 137,927. 

(GRANTED UNDER THE PROVISIONS OF THE ACT OF MARCH 3, 1921, 41 sTAT. L., 1313) 
To all whom it may concern: 
Be it known that I, ANGELo PETIT LE 

BRUN, a citizen of the French Republic, and 
residing in Paris, France, 38 Rue de Berri, 
have invented certain new and useful Im 
provements in and Relating to Pistons for 
Controlling, Fluids Under Pressure, (for 
which I have filed an application in France 
the 31st of January, 1914, Patent 475,324.) 
of which the following is a complete specifi 
cation. 
The present invention relates to a fluid 

tight movable partition or piston intended 
to separate two fluids under pressure with 
out permitting these fluids to mix or lose in 
pressure. 
This result is obtained by constituting the 

partition of two elements adapted to ap 
proach each other by means of controlling 
members or otherwise, and compressing a 
fluid-tight packing interposed between the 
two elements, a space being provided be-, 
tween them in such a manner that the parts 
of the elements which correspond to this 
space, support a reaction the pressure per 
unit of area of surface exposed to it of 
which is less than that of the pressure ex 
erted on either side of the partition as long 
as the two elements constituting the latter 
have not come into actual contact. 
The accompanying drawing illustrates 

diagrammatically various constructional 
forms of the invention. 

Figure 1 is a diagram showing the prin 
ciple underlying the fluid-tight partition 
according to the invention, 
Figures 2 to 4, illustrate diagrammatically 

constructional forms of this invention, . 
Figure 5 illustrates the application of this 

partition to a hydraulic transmission, 
Figure 6 shows diagrammatically the 

method of using the invention for an appa 
ratus such as a compressed air accumulator. 

Figure 7 shows another application in 
which the fluid-tight partition is provided 
with a rod extending into the atmosphere, 
the whole constituting the piston of a pump, 
compressor or accumulator. 

Referring to Figure 1, the movable fluid 
tight partition comprises two elements 1, 2 
arranged in a common conduit 3, in which 
this partition must move whilst maintaining 
a fluid-tight separation between its two 

sides. Each of the elements 1 and 2, for 
instance, of circular cross-section, has a con. 
stricted portion 4 and 5, these two portions 
being turned towards each other and con 
nected by means of a longitudinally exten 
sible member 6, which is rigid in a radial 
direction and soldered or welded to each of 
the portions 4 and 5, so as to produce be 
tween the same, a space 7 which in the 
mounted position illustrated in Figure 1, is 
filled with air under atmospheric pressure 
or even at a lower pressure. 
The annular space existing around the 

members 4 and 5 and the space or chamber 
7, is filled with a plastic or elastic material 
8 such as, for example, grease, greasy fibres, 
india-rubber and the like. - . 
: After mounting, the conduit 3 is supposed 
to be filed on either side of the partition 
with fluids under pressure. . , 

Neglecting the small pressure of the air 
contained in the chamber 7, the total pres 
sure exerted on one of the elements 1 or 2, 
may be regarded as being transmitted inte 
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grally to the plastic material 8 on an annular . . 
section obviously smaller than, that of the 
elements 1 and 2 because the constricted 
members 4 and 5 of the said elements which 

80 

constitute the extreme walls of the chamber 
7, support an insignificant reaction. It fol 
lows therefrom that the unitary pressure or . 
pressure per unit of area of surface exposed 
to it, in this material 8 is greater than that 
which the fluids under pressure exert on one 
or the other of the elements 1 or 2, and pro 
portional to the said pressure. 
The increase of pressure in the plastic 

material will be greater the smaller the an 
nular section of this material owing to the 
widening of the chamber 7. 
The pressure per unit of area of surface 

exposed to it of the plastic material 8 being 
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greater than that exerted on each of the ele 
ments 1, 2, it follows therefrom that a fluid 
tight separation is obtained between the 
chambers delimited by the elements 1 and 2, 
that is to say it is impossible for the fluids 
E. either side of the partition to mix. 

The plastic material 8 may tend to escape 
on either side, but the constructional forms 
described hereinafter will illustrate the pre 
cautions taken in order to avoid this occur 
eCe. 
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If the movable partition moves in the con 
duit 3 whilst supporting on its extreme faces 
the same or different pressures, the pressure 
per unit of area of surface exposed to it of 
the plastic material 8 being always greater 
than those acting on the external faces of 
the elements 1, 2, the fluid-tightness will con 
tinue irrespective of the position of this par 
tition. . 

In the constructional form of the moyable 
partition illustrated in Figure 2, the chain 
ber 7 is provided within one of the elements, 
for instance, in the element 1 and the gon 
stricted portion 3 of the other element slides 
in this chamber. The plastic material 8 can 
not penetrate this chamber owing to the in 
terposition of the packing.9, for example a 
cupped leather, creating fluid-tightness be 
tween the part 5 and the element 1; SO as to 
maintain the chamber 7 devoid of pressure. 
This packing bears also on the Wall of the 
conduit 3 so as to avoid any loss of plastic 
material 8 on that side of the partition. The 
plastic material 8 may be maintained in the 
same manner on the side of the element 2 Or, 
as illustrated, by means of a plastic or elas 
tic packing 10 located in a recess formed in 
the element 2 and upon which bears the an 
nular edge 11 of the plate 12 which may be 
rendered integral with the element 2, for in 
stance, by a bayonet joint 13. A space, 14 ex 
isting between the said plate and the element 2 permits of compressing-the packing 10 to 
a greater extent than the h 
obtain fluid-tightness in a similar manner 
to what is effected for the plastic material 
8, this compression being susceptible, how 
ever, of being produced in any suitable way. 
If during the displacements of the mov 

able partition, a leakage of the material 8 
takes place on either side of the said parti 
tion notwithstanding the provision of the 
packing 9 and 10, the member 5 will pene 
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trate the chamber 7 to a greater extent, so 
that the pressure of the plastic material 8 
will remain greater than the pressure of the 
fluids acting on the elements 1,2 and fluid 
tightness will be ensured for all conditions 
of operation as long as the pressure in the 
chamber 7 is somewhat less than that of the 
fluids in the conduit 3. As long as the ele 
ments 1 and 2 do not come into actual con 
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tact, the pressure in the chamber 7 will never be equal or approximately equal to the pres 
sure existing in the conduit 3 if a recess 15 
is formed at the end of the member 5 which 
increases the volume of the chamber 7. 

In the constructional form illustrated in 
Figure 3, the fluid-tightness on the exter 
nal surface of the element 2 is obtained as in 
the case of the construction illustrated in 
Figure 2, but the element 1 is provided with 
a group of two packings 16 and 17 com 
pressed by a ring 18 provided with an annu 
lar shoulder 19 penetrating a correspond 

aterial 8 so as to 
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ingly shaped recess 20 formed in the element 
1, thus ensuring fluid-tightness on the same 
principle of over or excess pressure. 

Finally, Figure 4 shows the location of the 
two elements 1 and 2 which is similar to that 
of the elements 2 in Figures 2 and 3. In 
this constructional form, however, the mem 
ber 5 is terminated by a shoulder 22 limiting 
the space of the elements 1 - and 2. The 
fluid-tightness of this part is ensured by the 
stuffing-box 23 which forms an abutment for 
the shoulder 22. 
The arrangement of the parts may ob 

viously be varied provided the two elements 
1 and 2 effect a relative movement, which 
may or may not be controlled, in order to compensate for possible leakages of the plas 
tic material 8, provided this substance is 
stored between the elements 1 and 2 in a sec 
tion smaller than that of the elements, in 
Order to obtain, in the substance, a unitary 
and suitably greater pressure ensuring fluid 
tightness. A suitable filling member may be 
provided, so as to permit of the introduc 
tion of the plastic material 8, even in opera 
tive position, in the case where this material 
is constituted by grease or other flowing ma 
terial. 
This movable fluid-tight partition may be 

applied, for example, to hydraulic transmis 
sions. for motor cars or other applications as 
illustrated in Figure 5. 33 designates a 
primary, hydraulic motor, operated by any 
engine, and connected through the medium 
of the conduits 27 and 34 to a secondary hy 
draulic motor 35, the conduit 27, being for 
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example, the conduit under pressure for op 
eration in the normal direction. The mov 
able partition 24 is arranged in a chamber 
25 closed hermetically at one end and com 
municating freely at its other end 26 with 
the conduit 27 containing liquid under pres 
sure. A shoulder 28 preferably limits the 
stroke of the partition 24 in order to main 
tain a suitably predetermined pressure for 
the gas occupying the space comprised be 
tween this partition and the end of the 
chamber 25. The compressed gas can, how 
ever, be replaced by a spring or a group of 
Springs. In the inoperative position, when 
the partition 24 abuts against the shoulder 
28, it prevents any leakage of gas the pres 
sure of which is always transmitted to the 
plastic material. Y 
In the case of the application of the in 

vention to an air accumulator as illustrated 
in Figure 6, the movable partition 24 which, 
as in the preceding case, may have the form 
shown in Figures 2 to 4, is subjected in the 
accumulator 29 to the pressure of water or 
other fluid entering through the pipe 30, the 
chamber 31 containing compressed air or a 
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fluid preferably elastic and under pressure, 
Or a Spring. m 
In the constructional forms illustrated in 130 
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Figures 5 and 6, the movable partition 24 
avoids any mixing of the fluid forming an 
elastic cushion with the other fluid, liquid or 
gaseous, belonging to the transmission, or 
intended to perform any kind of work, this 
partition 24 being capable of movement, 
without interfering with its fluid-tightness, 
according to the various conditions of op 
eration. 

Finally, according to Figure 7, it is pos 
sible to provide this movable partition 24 
with a rod 33 in order to cause it to transmit 
the thrust of a liquid contained in the cham 
ber 32 or compress any liquid. 
The movable fluid-tight partition accord 

ing to the invention, may be utilized for sepa 
rating two liquids under pressure, whether 
these fluids are liquid or gaseous. It may 
also serve for the insulation of a single fluid 
under pressure in contact with one of the 
faces of the partition, the other face of 
which would then be in contact with atmos 
pheric air by supporting directly or through 
the medium of a rod, a resistance equilibrat 
ing the pressure of the fluid. 
The invention may be applied in all cases 

where use is made of compressed air or any 
other gas or fluid, elastic or not, under pres 
sure, particularly when it is desired to retain 
a certain volume of fluid under pressure with 
out any outlet, as is the case, for example, in 
shock absorbers, compressors, railway brakes, 
artillery brakes, shock deadeners and so on. 
What I claim is:- 
1. A piston embodying opposed spaced 

members and interposed plastic paciking be 
tween said members, the packing being en 

s 

gaged by portions of the piston members of 
less area than the area exposed to external 
pressure. 

2. A piston comprising opposed spaced 
members relatively movable toward and 
away from each other and having a centrally 
disposed chamber and compressible cylin 
drical packing capable of flowing, between 
portions of the piston members, said packing 
being engaged by the portions of the piston 
members of less area than the area exposed 
to external pressure. 

3. A piston comprising opposed spaced 
members having centrally reduced portions 
between which a chamber is formel, a plas 
tic packing of cylindrical form disposed be 
tween the parts of the piston member's be 
yond the said chamber, the packing being en 
gaged by portions of the piston members of 
less area than the area exposed to external 
pressure. 

4. A piston comprising opposed spaced 
members relatiyely movable toward and 
away from each other, one of said members 
having a centrally disposed rediced portion 
and a plastic packing mounted upon the re 
duced portion of the piston and capable of 
flowing, the packing being engaged by por- 6 
tions of the piston members of less area than 
the area exposed to external pressure. 

In testimony whereof I have hereunto set 
my hand at Paris (France), this 28th day of 
November, 1916. 

A. LE BRUN. 
In the presence of 

L. DE CAUDI, 
PICHCE DAE. 
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