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constituting an essential element of the photo 
relay, this bulb containing two electrodes 2 and 
2', fed with current through a battery 3 inserted 
in a circuit including a resistance 4 for the ad 
justment of the electrolytic current. I have 
shown at 5 an element including an elastic mem 
brane 6, for instance of glass, caught between 
two plates 7 and 8, for instance also made of 
glass. The chamber located between plates 6 
and 8 communicates through a tube 9 with the 
inside of bulb f, and the chamber located be 
tween plates 6 and communicates through a 
tube to with the inside of a tube containing 
the mercury column. This tube is provided 
at each end with a plug of a porous material 
which permits gases to flow therethrough but 
prevents the passage of mercury. These plugs 
2' and 2' carry respective contacts 3' and 
3'. I have shown at 4' and 4' two mercury 
columns of relatively large section (for instance 
from 3 to 4 mm.). The two portions of mer 
cury column are connected together by means 
of two tubes of small section 6' and 6', open 
at their upper ends, the lower ends of these last 
mentioned tubes being connected together by the 
narrow passage 7 of a capillary tube 8. 
The open ends of tubes 6' and 6' are lo 

cated in the middle part of the mercury masses, 
respectively, at 4' and 4''. The apparatus is 
completed by a lamp 9 which is switched on 
When the meniscus of column 4' reaches con 
tact 3’’. 

It will be readily understood that with such 
an arrangement, in view of the Small height of 
the Space existing between the meniscus of each 
of the portions f4 and 4’ of the column and 
the corresponding plug, on the one hand, and 
of the section of the column, on the other hand, 
Said column cannot break into two portions, and, 
even in the highly unlikely case of such a break 
ing taking place, it cannot remain in this broken 
State, the unity of the column being necessarily 
restored by any slight shock. 
And even when such a breaking takes place, 

the gases cannot. pass from one of the ends of 
the tube to the other end, that is to say from 
the Space located above plug f2' into chamber 
5, in view of the fact that the upper end of nar 

row tube 6 opens into the middle part of the 
mercury of column 4, any possible breaking 
of this column being unable to permit gas to 
reach this point. Therefore the device ensures 
perfect safety. 

In Fig. 2, I have shown, on an enlarged scale, 
an embodiment of one of the plugs 2 or 2''. 
In this embodiment, the plug proper is consti 
tuted by a porous mass, for instance of a refrac 
tory matter, 22, located in a metallic envelope 20 
which may be welded in the glass, and made for 
instance of platinum or an alloy capable of be 
ing welded. I have shown at 2 a metallic con 
tact consisting for instance of a thin extension 
of the metallic wall of the plug. 23 is a metallic 
contact extending through the wall of the glass 
tube. Tube 20 may also be made of a matter 
Such as steatite, which is also capable of being 
welded to glass. In a likewise manner, the plug 
also may be made of a matter capable of being 
Welded. 

In Fig. 3, I have shown a modification of the 
plug. In this example, a metallic wire 25 ex 
tends through a wall 26 of the glass tube and 
also through the wall of plug 22. The spiral 
Wound end of this wire is housed in a recess 27 
of the plug, filled with a suitable cement, and 
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it projects through the matter of the plug, in 
such manner as to close contact 24. I have 
shown at 28 a tubular envelope weldable in glass. 
In Fig. 4, I have shown a modification in 

which the communication between the two por 
tions 4 and f4’ of the mercury column is en 
Sured through a Small size metallic tube 4, which 
replaces the capillary tube 8 of Fig. 1. In this 
example, the ends of tube 4f extend inside the 
mass of mercury 4 and f4'. These ends of 
tube 4 are closed at the top but are each pro 
vided with an orifice corresponding substantial 
ly with the center of the mercury mass, as shown 
at 29' and 29'. Besides it is clear that tube 4f 
might also, according to the invention, stop at 
these center points of the mass, in the same 
manner as tubes 6 and 6' of Fig. 1. 
In a modification illustrated by Fig. 5, the glass 

tubes i and il f” are provided with bulging por 
tions in the middle, in such manner as to fur 
ther increase the safety and to prevent penetra 
tion of the gases into the orifice 29”, in the un 
likely case of a breaking of the mercury mass. 
AS above stated, it is very difficult to imagine 

a possibility of breaking of the mercury column, 
and, even in this case, it is clear that the separate 
portions of the column would immediately re 
unite under the action of gravity. 
This is quite sure in the case of a column of a 

diameter averaging 4 millimeters. However, if 
the diameter of, the column is reduced, for in 
stance down to 3 millimeters, mercury (as taught 
by experience) may stick, under the effect of a 
kind of molecular attraction, to the upper part 
of the tube and to plugs 2 and 2'. However, 
even in this case, the whole of the column ad 
heres to the tube and does not break in the mid 
dle, which may be obtained in particular by mak 
ing use of an especially short column, according 
to the invention. However, experience also 
teaches that it suffices in this case to shake the 
apparatus downwardly or to give it a downward 
shock for bringing back the column immediately 
to its correct place. In all cases a complete break 
ing of the column in the middle thereof, that is 
to Say at the level of the inlet orifices. 29' and 29 
of tube 4 (in the case of Fig. 4), and still more 
the passage of gases from one chamber into the 
other One is extremely unlikely, and even im 
possible practically. This passage of the gases is 
made still more impossible in the embodiment of 
Fig. 5 in which the tube has bulging portions at 
the level of the orifices 29' and 29' of tube 28. 

However, the invention includes an embodi 
ment permitting of making use of columns of a 
diameter Smaller than 3 millimeters. According 
to this arrangement, I establish in any suitable 
manner a communication along the mercury col 
unn between the space located above the menis 
cus and the bottom of the tube. With such an 
arrangement, in the case of the mercury column, 
of a relatively small diameter, coming, as a con 
sequence of a shock throwing it upwardly, to ad 
here against the plugs, and of a gas pocket being 
formed under the column and preventing it from 
moving back downwardly, the gases might escape 
through this communication in an upward direc 
tion, thus permitting the column to move down. 
This communication between the top and the 
bottom can be created through any suitable 
means. A simple arrangement is shown by way of 
example in Fig. 6. In this embodiment, the com 
munication between the top and the bottom of the 
chamber containing the mercury mass is estab 
lished through a wire or tube 30 disposed along 
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into the centers of the two respective mercury 
masses present in chambers O and 40. 
The glass flexible membrane f2 is welded on the 

periphery between the two systems of glass plates 
above mentioned, constituted one by plates 50 
and , and the other by plates 5 and 8. 

Passages 0 and O correspond to slots of a 
height of about one hundredth of a millimeter, 
which permit gas to flow easily therethrough but 
practically stop mercury. 
Conduits 80 and 100 for the displacement of 

the mercury column, and also recess 90, formed 
by the welding together of two glass plates, 
preferably have a triangular section, the edges of 
Said glass plates along which they are welded 
together for forming these conduits making rela 
tively sharp angles. In view of the resistances 
of the capillary forces, mercury cannot penetrate 
into these angles, which remain filled with the 
gas. Owing to this arrangement, the mercury 
column, under the influence of gravity returns 
automatically to its normal position and has a 
mobility which prevents any wedging thereof. 

25 

30 

The metallic tube 50 is sufficiently close to the 
peripheral Zone to be in the welded part of the 
periphery, which improves the fuid tightness of 
its fixation in the glass elements. 

It is clear from the above mentioned examples 
that the invention is applicable to all kinds of 
mercury contactors for preventing the breaking 
of the mercury column and the passage of gases 
through said mercury column. 

In a general manner, while I have, in the 
above description, disclosed what I deem to be 
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practical and efficient embodiments of the pres 
ent invention, it should be well understood that 
I do not wish to be limited thereto as there might 
be changes made in the arrangement, disposition 
and form of the parts without departing from the 
principle of the present invention as compre 
hended within the scope of the appended claims. 
What I claim is: 
1. A device which comprises, in combination, 

a U-Shaped hollow structure including two par 
allel tube elements of relatively large section and 
a conduit of small section forming the bottom 
of the U, extending to a distance upwardly in 
Said tube elements, electric contacts in said tube 
elements, a plug at the upper part of each of 
these tube elements capable of allowing gases to 
flow therethrough but of stopping the passage of 
nercury, and a mercury column present in said 
tube elements and said conduit. 

2. A device which comprises, in combination, 
a U-Shaped hollow structure including two par 
allel tube elements of relatively large section and 
a conduit of Small section forming the bottom 
of the U, extending to a distance inside said tube 
elements, plugs in the upper parts of said tube 
elements respectively including a porous central 
portion and a metal sheath surrounding said 
porous portion, said metal sheath being pro 
vided with two projections, one extending 
through the wall of the tube element and the 
other extending downwardly from said plug, so 
as to form electric contacts, and a mercury col 
unn present in Said tube elements below said 
plugs and in said conduit, said mercury column 
being adapted to cooperate with the last men 
tioned projections of said metal sheaths. 

3. A device which comprises, in combination, 
a U-Shaped hollow structure including two par 
allel tube elements of relatively large section, 
a capillary tube forning the bottom of the U 
and interconnecting said tube elements and short 

metallic tubes of Small section prolonging said 
capillary tube to a distance inside said tube ele 
ments, respectively, a mercury column present 
in Said tube elements and said capillary tube so 
that Said metallic tubes open into the central 
parts of the mercury masses in each of said tube 
elements respectively, a plug at the upper part 
of each of these tube elements capable of allow 
ing gases to flow therethrough but adapted to 
stop the flow of mercury, and electric contacts 
in Said tube elements adapted to cooperate with 
Said mercury column. 

4. A device which comprises, in combination, 
a U-Shaped hollow structure including two par 
allel glass tube elements of relatively large section 
and a conduit of small section forming the bot 
ton of the U and extending to a distance inside 
Said tube elements, plugs in the upper parts of 
Said tube elements respectively, including each a 
core of a refractory porous material provided with 
a receSS, a metallic conductor fixed in said recess 
projecting, on the one hand, laterally through 
the glass wall of the corresponding tube element, 
and, on the other hand, downwardly from the 
under face of said plug so as to form an electric 
contact, and a mercury column present in said 
tube elements below said plugs and in said con 
duit S, said mercury column being adapted to co 
Operate with the last mentioned projections of 
Said metallic conductors. 

5. A device which comprises, in combination, 
a U-shaped hollow structure including two par 
allel glass tube elements of relatively large section 
and a conduit of Small section forming the bot 
ton of the U and extending to a distance inside :- 
Said tube elements, said tube elements having 
bulging portions at the levels of the orifices of 
Said conduit, a plug at the upper part of each 
of Said tube elements capable of allowing gases 
to flow therethrough but adapted to prevent the 
passage of mercury, electric contacts in the upper 
parts of Said tube elements below said plugs, and 
a mercury columna present in Said tube elementS 
and said conduit adapted to cooperate with said 
contacts. 

6. A device which comprises, in combination, a 
U-shaped hollow structure including two paral 
lel tube elements of relatively large section, a 
capillary tube forming the bottom of the U and 
consisting of a metallic tube the branches of 
Which extend upWardly to a distance inside said 
tube elements respectively, a plug at the upper 
part of each of said tube elements capable of 
allowing gases to flow therethrough but adapted 
to prevent the passage of mercury, electric con 
tacts in the upper parts of said tube elements 
below said plugs, and a mercury column present 
in said tube elements in said metallic tube adapt 
ed to cooperate with said contacts, the branches 
of said metallic tube opening respectively in the 
middle of the mercury masses present in said 
tube elements. 

7. A device which comprises, in combination, 
a U-shaped hollow structure including two par 
allel tube elements of relatively large section, 
and a conduit of Small section forming the bot 
tom of the U and extending to a distance inside 
Said tube elements, means in each of Said tube 
elements for ensuring between the top and bot 
tOn thereof a Connection which cannot be cut off 
by Capillary adhesion of mercury to the walls of 
said tube elements, a plug at the upper part of 
each of said tube elements capable of allowing 
gases to flow therethrough but adapted to pre 
vent the passage of mercury, electric contacts 
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in the upper parts of said tube elements below 
said plugs, and a mercury Column present in 
said tube elements and said conduit adapted to 
COOperate with said contacts. 

8. A device according to claim 7 in which said 
means for ensuring a connection between the top 
and bottom of the tube elements consists of an 
elongated metal element of small section disposed 
along the Wall of said tube element. 

9. A device according to claim 6 in which the 
branches of said metallic tube are closed at the 
top, said branches being provided with apertures 
in their lateral walls corresponding to the re 
spective centers of the masses of mercury present 
in said tube elements, 

10. A device which comprises, in combination, 
a rectilinear tube, a plug at each end of said 
tube adapted to allow gases to flow therethrough 
but capable of stopping mercury, electric con 

20 tacts in the ends of said tube, respectively, and 
a mass of mercury in Said Column, Said plugs 
being so shaped and spaced apart that, in the 
central position Said mercury mass is in con 
tact with both of the contacts but leaves one 

2s of them when it is pushed in one direction or the 

30 

other. 
11. A device according to claim 10 in which 

said plugs are bevel-shaped. . 
12. A device according to claim 10 includin 

metallic tubes surrounding said plugs, said plugs, 
and the metallic tubes surrounding them being 
bevel-shaped, the contacts being formed by the 
ends of said metallic tubes. 

13. A device which comprises, in combination, 

5 
a rectilinear tube, a plug in the central part of 
said tube, said tube being of orestricted section at 
One end thereof, a porous plug at each end of 
said tube adapted to permit the flow of gases 
therethrough but capable of stopping mercury, a 
contact at each end of said tube, so that one of 
said contacts is in said part of restricted section, 
and a mercury column in each of the portions 
of said tube limited by said central plug on the 
One hand and said end plugs, respectively, where 
by, upon the admission of a gas under pres 
sure into the central part of the tube, the mer 
cury column ir, the tube portion having an end 
of restricted section is moved into cooperation 
with the corresponding contact only after the 
other mercury Column has been brought into co 
operative engagement with the other contact. 

14. In combination with a photo-relay of the 
monoblock type comprising a plurality of glass 
plates assembled together by welding, a U-shaped 
System of passages, including two parallel tube 
elements of Irelatively large section and a con 
duit of small section forming the bottom of the 
U and extending upwardly within said tube ele 
ments, said tube elements and cohduit consist 
ing of recesses formed in at least one of said 
glaSS plates, electric contacts in Said tube elle 
ments, a plug at the upper part of each of these 
tube elements capable of allowing gases to flow 
therethrough but of stopping the passage of mer 
cury, and a nercury column located in said tube 
elements and said conduit. 
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