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4 Claims. (c1. 220-89) 

The ‘present invention relates to a device for providing 
rapid communication between two reservoirs at different 
pressures. 

In safety devices between two enclosures at different 
pressures, it is known to provide an intermediate cham 
ber arranged between the low pressure chamber and the 
high pressure chamber, with ?uid-tight, destructible dra 
phragms limiting the intermediate chamber on either side 
with respect to the two adjacent chambers. Such dia 
phragms are usually either of metal or plastics. _ 
The pressure within the said intermediate chamber is 

made approximately equal to the mean of the pressure 
present in the two chambers. The .two diaphragms are 
therefore subject to equal differential pressures. 
When the pressure in the intermediate chamber is ‘re 

duced to the pressure in the low pressure chamber, the 
upper diaphragm, which is subject to a difference in pres 
sure double that which it supports under initial conditions, 
is ruptured. The second diaphragm is destroyed in its 
turn, under the same conditions. 
The two chief disadvantages of such devices are as 

follows: ' 

First, the permanent stress undergone ‘by the two dia 
phragms as a result of the pressure differences existing 
over their surfaces. 

Second, the delay in the opening of the high pressure 
chamber, which is not as brief as might be desired, and 
which essentially depends on the speed of the rupture of 
the two diaphragms. 

vIt is an object of the present invention to overcome 
these disadvantages, i.e., to avoid straining the two dia 
phragms in their initial state and also to achieve a shorter 
response time. 

According to the invention there is provided a device 
which forms an intermediate chamber between the two 
reservoirs, and comprises a dished member ‘?xed to a ?uid 
tight diaphragm separating the intermediate chamber from 
the low pressure reservoir, the convex side of the dish fac 
ing the said intermediate chamber, and a striker member 
to shatter the said dish when the pressure in the inter 
mediate chamber fal-ls below a predetermined value, said 
striker member being ?xed on to a ?uid-tight diaphragm 
separating the high pressure chamber from the intermedi 
ate chamber and facing the convex side of the dish. 

In order that the invention may be more clearly under 
stood, reference will now be made to the accompanying 
drawings which show one embodiment thereof, by way 
of example, and in which: 
FIGURE 1 shows a sectional view of a device accord 

ing to the invention mounted between two reservoirs, 
FIGURE 2 shows a plan view of the dome employed 

in the embodiment of FIGURE 1, and 
FIGURES 3a, 3b and 30 show three enlarged sectional 

views of the device according to the invention illustrating 
three successive stages in its operation. 
By way of example, ‘FIGURE 1 illustrates a device ac 

cording to the invention used as a safety device in a 
nuclear reactor. 
As is known, a reactor is stopped by sending a neutron 

absorbing ?uid such as borium ?uoride into it. The safety 
obtained is a function of the rapidity with which the poison 
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?uid is sent into the core of the reactor. The safety de 
vice may, for instance, be triggered by a metal pellet melt 
ing as soon as the reactor reaches a certain level of neu 
tron ?ux or a temperature it is not to exceed. The reser 
voir in which the neutron-absorbing ?uid is placed will 
hereinafter be called the “storage chamber” and the cham 
ber in the core of the reactor receiving this ?uid the “re 
lease chamber." The assembly formed by the storage 
chamber and the release chamber is usually perfectly ?uid 
tight so as to prevent the poison ?uid from spreading 
through the reactor enclosure. 

In vFIGURE l, a ?uid-tight safety enclosure 1 com 
prises a storage chamber 2 and a release chamber 3 be 
tween which a device to provide communication between 
the said two chambers is located. 
Between chambers 2 ‘and 3 is an intermediate cham 

ber 4 which is constituted ‘by the central portion of a 
cylindrical ring 5, the inner and outer diameters of which 
match the inner and outer diameters, respectively, of the 
storage chamber 2. 
A second cylindrical ring 6, the inner and outer diam 

eters of which match the inner and outer diameters, re 
spectively, of the storage chamber 2, placed up against 
the cylindrical ring 5, holds the device in the assembled 
position. 
The two cylindrical rings 5 and 6 are ?xed to the storage 

chamber 2 by nuts and bolts such as 7 . 
Within its mass, the cylindrical ring 5 is provided with 

an L-shaped channel 8 to allow the fluid kept in the inter 
mediate chamber 4 to ?ow out. A tube ‘9 passing through 
the mass of the cylindrical ring 6 is located at the outer 
end 10 of the channel 8 in the cylindrical ring 5. This 
tube 9 is connected at its other end 11 to another pneu 
matic device 12. 
The device according to the invention is 

stituted by: 
A ?rst ?uid-tight, slightly elastic metal diaphragm 13 

?xed between the storage chamber 2 and the cylindrical 
ring 5 bounding the intermediate chamber 4, the sealing 
being obtained by toroidal joints 14 and 15; 
A striker member 16, also metal, soldered or welded 

on to the diaphragm 13 on the side facing the intermediate 
chamber 4; 
A second ?uid-tight metal diaphragm 17 ?xed between 

the cylindrical ring 5 ‘bounding the intermediate chamber 
4 and the second cylindrical ring 6, the sealing being ob 
tained by a toroidal joint 18; and ‘ 
An approximately spherical metal dome 19 supporting 

the second diaphragm 17, its convex side facing the inter 
mediate chamber 4. i 

The dome 19 illustrated in FIGURE 2 is made up of 
two series of metal sectors, the ?rst, triangular sectors 20 
constituting the top portion of the dome 19 and the sec 
ond, trapezoidal sectors 21 constituting an annular side 
wall portion. While all the triangular sectors 20 abut 
along their adjacent edges, the trapezoidal sectors 21, 
which are ‘held at their bases, allow for a play of a few 
tenths of a millimeter towards the top. This is to allow 
for the shattering of the metal dome 19 in the course of 
the operation of the said device. 
To keep the domed sectors in stable equilibrium when 

a uniform pressure is applied over the convex surface of 
the dome 19, each trapezoidal sector 21 is provided on its 
short base with a head 22 serving as a seating for the tri 
angular sectors 20, and, on its long base, with a ?attened 
edge 23 enabling it to be easily inserted into an annular 
slot 24 provided for this purpose in the cylindrical 
crown 6. 

The assembled dome of triangular sectors 20 are sup 
ported on the beads 22 and are pressed against each other 
in the center of the crown of trapezoidal sectors 21 by 

essentially con 
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the normal pressure which is exerted on the dome assem 
bly. This pressure, which is exerted by the inwardly 
curved membrane .17 supported on the said dome 19, con 
tributes also to maintaining the edges 23 of the trapezoidal 
section 21 in the slot 24. The dome 19 may be assembled 
and mounted by ?rst inverting the ring 6 and the dia 
phragm 17 in such a manner that the diaphragm 17 is 
convex, but is directed toward the base. The sectors v20 
are then assembled in the center of this membrane and 
the sectors 21 are mounted between the sectors 20 and 
the slot 24. The assembly is r?nally inverted and mount 
ed in place as shown in FIGURE 1. 

It is clear that the thickness of the metal sectors 20 
and 21 must ‘be a function of the pressure the dome 19 
will have to support. 
The ?uid-tight enclosure 1 provided with the device 

described above is positioned in the reactor in such a way 
that the release chamber 3 is located in the actual core of 
the reactor whereas the storage chamber 2 is placed direct 
ly above it. The neutron-absorbing ?uid is enclosed in 
the storage chamber 2 under a pressure much ‘higher than 
that present in the release chamber 3. To give a clearer 
picture, an experiment was made with a. pressure of 80 
atmospheres in the storage chamber and a pressure of 1 
to 2 atmospheres in the release chamber. The pressure 
in the intermediate chamber 4 is made equal to the pres 
sure in the storage chamber 2. Hence the diaphragm 13 
is not subjected to any stress. The dome 19, however, is 
supporting considerable pressure, whereas the diaphragm 
17 resting on the said dome and the function of which is 
solely to provide a seal for the intermediate chamber 4, 
operates under good conditions. 
The device operates in the following manner: an abrupt 

‘fall in pressure is effected in the intermediate chamber 4 
so as to bring the pressure in it down .to the pressure in 
the release chamber 3. The diaphragm 13, which is sub 
ject to a strong pressure, is deformed at this point. The 
striker member 16 ruptures the top of the dome 19. The 
diaphragms 13 and 17 burst when the triangular sectors 
20 are forced back into the release chamber .as shown in 
FIGURE 3a. 
The striker member ‘16 pressing on the trapezoidal sec 

tors 21 forces them back-in their turn (FIGURE 3b) and 
is then itself carried into the release chamber 3 by the 
action of the ?uid under pressure (FIGURE 30). 

In another embod-iment-ementioned as an example— 
the metal dome 19 and its ?uid-tight diaphragm 17 are re 
placed by a glass dome. 

It goes without saying that the present invention is not 
limited to the embodiment described above and that the 
‘scope of the present speci?cation extends to any device in 
cluding its application. 

I claim: 
1. A safety device for providing rapid communication 

between a high-pressure reservoir having an outlet pas 
sageway and a low~pressure reservoir having an inlet pas 
sageway, comprising: 

(a) means de?ning an intermediate chamber disposed 
between said reservoirs, said intermediate chamber 
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being open at either end thereof for communication 
at one end with the outlet passageway of said high 
pressure reservoir and at the other end with the in 
let passageway of said low-pressure reservoir; 

(b) a ?rst ?uid tight diaphragm disposed in sealing 
relation across said other end to seal off communica 
tion between said intermediate chamber and said low 
pressure reservoir; said ‘?rst diaphragm being con 
\é?Xed in the direction facing said intermediate cham 
\' er; 

(c) a rigid but frangible dish-shaped supporting mem 
ber supported at its periphery in said inlet passage 
way contiguous to the concave surface of said ?rst 
diaphragm and in underlying relation thereto, said 
supporting member ‘being convex in the direction of 
said intermediate chamber and comprising an annu 
lar side wall portion made up of a plurality of 
trapezoidal sectors and a center portion made up of 
a plurality of triangular sectors, said trapezoidal sec 
tors having a bead at the inner edge thereof, the outer 
side edge of said triangular sectors seating on said 
beads forming a self-supporting dome, said support 
ing member being adapted to fragment under the ac 
t-ipn of a member striking the convex surface there 
0 ; 

(d) a second ?uid-tight diaphragm disposed in seal 
ing relation across said one end of said intermedi 
ate chamber to seal off communication between said 
intermediate chamber and said high-pressure reser 
voir; and 

(e) a striker member provided within said intermedi 
ate chamber and secured to the undersurface of said 
second diaphragm, said striker member being adapt 
ed for movement with said second diaphragm under 
the in?uence of a predetermined drop in pressure in 
said intermediate chamber to strike and fragment 
said dish-shaped member and permit said ?rst dia 
phragm to rupture. 

2. A device as claimed in claim 1, wherein the long 
bases of the trapezoidal sectors are in contact and a slight 
amount of play is provided between the short bases of the 
said trapezoidal sectors. 

3. A device as claimed in claim 1, wherein the sides of 
the adjacent triangular sectors are in close contact with 
one another. 

4. A device as claimed in claim 1, wherein said dish 
shaped member is in the form of a portion of a sphere 
and is made of glass. 
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