
Feb. 5, 1952 A. LATOUR 2,584,888 
OPERATING MEANS FOR ELECTRIC SWITCHES 

Filed Jan. 23, 1947 4. Sheets-Sheet 

S2 
S S S S S Sir Ny Š AS AS AS AS ezz a(xxx(es 

2A444N42 & 
2 (EEE 222N NSN SNS NSNSN ter 

RSS INSY 
N n 

/W/2/W7OA 
Awdara ZA7our 

A. 
y t- GaAyy 

  



Feb. 5, 1952 

Filed Jan. 23, 1947 

A. LATOUR 

OPERATING MEANS FOR ELECTRIC SWITCHES 
2,584,888 

4. Sheets-Sheet 2 

  



Feb. 5, 1952 

Filed Jan. 23, 1947 

A. LATOUR 
OPERATING MEANS FOR ELECTRIC SWITCHES 

2,584,888 

4. Sheets-Sheet 3 

N2 

a N NE/ 
Néré1%NS 
2. NS N2ZZZZZZZZZZZZZZN 2. 

SzZZZZZZZZZZZ23E8 N s NN's S 

M R 

  

  

  

  

  

  

  

  

  

  



Feb. 5, 1952 A. LATOUR 2,584,888 
OPERATING MEANS FOR ELECTRIC SWITCHES 

Filed Jan. 23, 1947 4 Sheets-Sheet 4 

62 

NP 2N 

NAS3 %-2, 2KNNSNS 

Y K 59 NBN N N N N N,N- 66 

NN N N N N NN N N m 

b - ?o 23. 

    

  

  

  

  

    

  

  

  



Patented Feb. 5, 1952 2,584,888 
UNITED STATES PATENT OFFICE 

2,584,888 
OPERATING MEANS FOR ELECTRIC 

SWITCHES 

André Latour, Grenoble, France 
Application January 23, 1947, Serial No. 23,726 

In France December 4, 1942 
Section 1, Public Law 690, August 8, 1946 

Patent expires December 4, 1962 
(Cl. 200-82) 4 Claims. 

1. 
The present invention relates to a pressure gas 

Switch and more particularly to a Switch Oper 
ating with compressed air. 

It is an object of the present invention to econ 
omize in the use of compressed gas. 

It is another object of the present invention to 
limit the time period of the flow of the compressed 
gas between the contacts of the Switch to the 
time necessary for the extinction of the arc and 
to prevent the reclosing of the contacts so as to 
avoid a re-formation of the arc after the ceasing 
of the flow of the compressed gas. 

It is a further object of the present invention 
to control the dielectric strength between the con 
tacts of the switch in the open position thereof. 
A pressure gas Switch according to the present 

invention comprises a stationary contact and a 
movable contact interconnected in an electric 
circuit, an enclosure structure surrounding an arc 
extinguishing member into which the contact 
making ends of the contacts extend, a cylinder 
adjacent the chamber, a piston reciprocable in 
the cylinder and rigidly Secured to the movable 
contact for moving the same between a contact 
making position and a circuit break position and 
having one side intercommunicating with the 
chamber, conduit means for connecting the 
chamber to a blast pressure source to supply 
the extinguishing blast and to move the piston 
and the movable contact in circuit break position, 
the means including a valve for admitting gas 
emanating from the source to the chamber and 
an exhaust valve in the cylinder for maintaining 
after the closure of the gas admitting valve in the 
chamber a residual pressure sufficient to keep the 
piston in circuit breaking position for a predeter 
mined period of time. 
Other characteristic features of the invention 

will be evident more clearly from the following 
description given with reference to the accom 
panying drawings which show by way of example, 
not limitative, Some methods of carrying the in 
vention into effect. On these drawings: 

Fig. 1 shows in partial axial Section a circuit 
breaker according to the invention, the various 
pneumatic elements being shown diagrammat 
ically; 

Fig.2 shows a modification of a part of Fig. 1; 
Fig. 3 shows a modification of another part of 

Fig. 1; 
Fig. 4 shows a modification of a part of Fig. 3; 
Fig. 5 shows another modification of a part of 

Fig. 3; and 
Fig.6 shows another modification of the switch 

shown in Fig. 1. 
In Fig. 1 the left side of a pole is shown, the 

right hand side being identical and disposed sym 
metrically relatively to the entry of compressed 
air. The insulating member, for example a dis 
connecting Switch, mounted in series...with the 
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pole, is not shown. and 2 are respectively the 
stationary and movable contacts or electrodes 
having a tubular structure and a similar shape. 
The movable contact 2 is integral with a piston 3 
urged toward the stationary contact by a spring 
4. The face of the piston 3 turned toward the 
stationary electrode communicates through open 
ings 5 with a break chamber 6 formed by a hollow 
insulator connected to a hollow column 8. 
The opposite face of the piston 3 communicates 
with the atmosphere. The exhaust openings 
and 2 are open to the atmosphere through the 
usual gas cooling and de-ionization means, for 
example, through perforated metal sheets 9 and 
the conduit to. The exhaust orifices if and 2 
are respectively closed by valves 3 and 4 the 
Springs of which are calibrated in such a manner 
that the counter pressure of the valves cannot 
modify to any appreciable extent the speed of dis 
charge of the gas at the entry of the electrodes 
and 2. Preferably, the valves are calculated to 

yield to a pressure lower than or at most equal to 
%00 of the pressure utilized in the chamber 6. 
The Supply of the chamber 6 with compressed 

air is effected in known manner starting from 
the reservoir 5, through the blower valve 6 
actuated pneumatically by the electro-valve 8 

50 

55 

with the interposition of the pneumatic relay iT 
Which, however, can be dispensed with. On the 
exhaust pipe of the blower valve 6 an orifice 9 
is provided which is closed by a valve 20 con 
trolled pneumatically by a piston 2 sliding in a 
cylinder 22. In the absence of compressed air in 
the cylinder 22, the valve 20 yields easily to any 
pressure transmitted by the orifice 9 and thus 
permits an opening of the break chamber 6 to 
the atmosphere. When, however, compressed gas 
is let into the cylinder 22 by the electro-valve 8 
and the pipe 23, the valve 20 is strongly urged 
against its seat and keeps the pressure in the 
chamber 6. 
The re-closing of the blower valve f6 is ef 

fected with lag, independently of the electro 
valve 8, by a pneumatic device known as a de 
compressing obturator 24, comprising essen 
tially a valve 25 moving between two seats 26 
and 2 which, respectively, communicate with 
the atmosphere and the outlet of the electro 
valve 8. The valve 25 is actuated by a piston 
28 which is opposed by a spring 29 holding the 
valve 25 against its seat 26. The cylinder in 
which the piston 28 slides is supplied with com 
preSSed air through a calibrated orifice 30 and 
atmospheric pressure can be immediately re 
Stored in the cylinder by means of a valve 3 
which is pneumatically actuated. 
The motor of the insulating member or dis 

connecting switch mounted electrically in series 
to the main contacts , 2 is diagrammatically 
shown as a piston 32 sliding in a cylinder 33. 
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The piston 32 supposed to cause the opening of 
the insulating member when it moves from right 
to left, the closing being effected by the oppo 
site motion. This latter movement is effected 
pneumatically over the pipe 34 by means of a 
valve or electro-valve (not shown). The open 
ing movement is effected by means of a delayed 
pneumatic valve 35 comprising essentially a flap 
valve 36 actuated by a piston 3 moving in a 
cylinder 38 and actuated by a Spring 39 which 
holds the valve on its seat in the absence of 
compresed gas in the cylinder 38. The cylinder 
38 is fed with compressed gas through a Cali 
brated orifice 40 and atmospheric preSSule can 
be very rapidly restored in the cylinder 38 by 
means of a valve 4 which is pneumatically 
actuated. 
The release of the circuit breaker is effected 

in the usual manner by a current transformel 
42 acting on an indirect relay 43 the closing of 
which feeds the electro-magnet of the electro 
valve 8. The latter comprises a holding con 
tact 44 which feeds the electromagnet of the 
electro-valve independently of the relay 43 
through the contact 45. This latter is under the 
influence of a retarding device released by the 
closure of the electro-valve 8 and the Stroke of 
which is proportional to the time of the total 
closing of the electro-valve 8 during the Opera 
tion of the circuit breaker. The retarding de 
vice comprises a pneumatic arrangement which 
includes a piston 46 sliding in a cylinder and 
held against an abutment by the action of a 
spring 47 acting in opposition to the force pro 
duced by the compressed air admitted to the 
cylinder by the electro-valve f8, through a cali 
brated orifice 48. A retaining valve 49 prevents 
the piston 46 from descending again. When the 
electro-valve 8 closes and connects the pipe 50 
with the atmosphere. The electric circuit of the 
electro-valve 8 is, moreover, broken by a con 
tact 5 when the motor driving the insulating 
member reaches the end of its opening stroke. 
The operating times for the various retarding 

devices, counting from the opening of the elec 
tro-valve 8 are such that the opening period of 
the valve 25 is less than the opening period of 
the contact 45 which in turn is less than the 
opening period of the valve 36. These condi 
tions are satisfied by making the choke orifices 
30, 40 and 48 controllable by means not shown 
in the drawing. 
The opening of the circuit breaker can also 

be effected independently of the relay 43, for ex 
ample, by means of a push button 52. If de 
sired, the automatic closing device can be put 
out of service; it suffices for that purpose to 
close the contact 45. 
The operation of the circuit breaker is as 

followS: 
When a fault occurs in the mains, the trans 

former 42 excites the relay 43 the contact of 
which closes and thus brings about the open 
ing of the electro-valve 8 which puts the pipe 
50 under pressure. The effect of this is: 

1. To block the various decompression valves 
20, 3 and 4 in the closed position thereof; 

2. To cause the immediate Opening of the 
pneumatic relay 7 and the blower valve 6; 

3. To release the starting of the retarding de 
vices driven by the chokes 30, 40 and 48, re 
Spectively. 
The effect of opening of the blower valve is 

is to put the chamber 6 very rapidly under pres 
Sure, to displace the movable contact 2, to open 
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4. 
the valves 3 and 4 so as to permit the rapid 
discharge of the compressed gas through the 
contacts f, 2 and to extinguish the breaking arc. 
As soon as the latter has disappeared the cur 
rent in the mains and the transformer 42 is 
interrupted and the contact of the relay 43 openS 
Once more. The electro-valve 8 remainS, never 
theless, open because the holding contact 44 
thereof is closed as long as the piston rod 46 
which moves relatively slowly, has not yet 
opened the contact 45. Previously, the retard 
ing device controlled by the choke 30 has acted, 
the valve 25 moves rapidly from the seat 26 
thereof so as to abut against the Seat 27 thus 
closing the inlet for compressed air and putting 
the pipe 54 in communication with the atmos 
phere. The result is the closing of the pneu 
matic relay 7 and the blower valve 6. The 
pressure then drops in the chamber 6 and the 
valve 3 and 4 close again. From this moment 
a certain pressure remains in the chamber which 
acts on the piston 3, thus preventing the con 
tacts f, 2 from closing again. 
After a predetermined period of time, the rod 

of piston 46 lifts the contact 45 and, since the 
switch 53 is open, breaks the circuit to the electro 
valve f8 So that the latter closes again and puts 
the pipe 50 in communication with the atmos 
phere. The movable contact 45 having left the 
lower stationary contacts cooperating therewith 
remains in a middle position between the lower 
and upper stationary contacts in spite of the 
spring 47 because the valve 49 opposes any flow 
of gas. However, a Second operation of the elec 
tro-valve 8 has the effect to put the movable 
contact 45 in touch with the upper stationary 
contacts. The effect of putting the pipe 50 into 
communication. With the atmosphere is: 1. To 
release the valves 3 and 4t thus bringing back 
the retarding devices corresponding thereto to 
Zero position, It should be understood that in 
these conditions the valve 36 has not sufficient 
time to operate and that consequently the in 
Sulating member actuated by the piston 32 re 
mains in the closed position; 2. To release the 
valve 20 and thus cause the disappearance of the 
residual pressure in the chamber 6 thus re-closing 
the main contacts , 2. 
At this moment two cases are to be considered: 
In the first case the re-closing of the contacts 

l, 2 is followed by no appreciable demand for 
current. In these conditions the relay 43 and 
the electro-valve 8 remain inactive. The piston 
46 slowly returns to the initial position thereof 
because of gas leakages. Thereafter the system 
is back again at the starting point. 

In the Second case the re-closing of the con 
tacts , 2, is followed by a supply of current of 
the Same value as that which caused the first 
release. Thereafter the relay 43 closes the con 
tact thereof and the electro-valve 8 operates a 
Second time. In consequence thereof the same 
Sequence of Operations results as previously, that 
is to Say: 

1. Blocking of the decompression valves 20, 3 
and 4 in closed position; 

2. Opening of the pneumatic relay 7 and the 
blower valve 6; 

3. Release of the starting of the retarding de 
vices controlled by the chokes 30, 40 and 48. 
AS regards the latter it should be noted that 

the movable contact 45 which at the moment of 
the Second Operation of the electro-valve f8 is 
in the opening position between the pairs of lower 
and upper stationary contacts, closes again very 
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rapidly on the upper pair so that the electro 
valve 8 is fed by the holding contact 44 thereof 
independently of the relay 43. 
The operation of the valve 25 which causes the 

closing of the blower valve 6 will not now be 
followed by the re-closing of the electro-valve 
8 because the contact 45 is locked in one of the 

closing positions thereof. Consequently the valve 
36 has sufficient time to operate. The opening of 
the valve 36 causes the movement of the piston 
32 driving the insulating member which when it 
reaches the end of the stroke thereof, causes the 
opening of the contact 51 thus effecting the clos 
ing of the electro-valve 8. 
To prevent too great a flow through the electro 

valve 8, the cylinder 22, as shown in Fig. 2, may 
be fed by means of the pneumatic valve 7 through 
the stop valve 55. The electro-valve 8 feeds 
then only the cylinder 56 controlling a decon 
pressing valve of cylinder 22, the volume of cyl 
inder 56 being much smaller than that of cylin 
der 22. 
The residual pressure which is maintained on 

the forward face of the piston 3 controlling the 
opening of the contacts , 2 can, as shown in 
Fig. 3, be independent of the pressure in the 
chamber 6. For this purpose the chamber 6 and 
the cylinder of piston 3 are not in direct com 
munication with each other. The cylinder of 
the piston 3 is fed, starting with the entry of the 
gas into the column 8, through a tubular insula 
tor 58 and a valve 57 actuated by a cam 59 driven 
by the insulating shaft 60. Furthermore, the escape ports are open to the atmosphere through 
the usual coolers. The position of the valve 5T 
is dependent upon the position of a piston 6 
which, when compressed gas is sent by, the elec 
tro-valve f8 shown in Fig. 1 into the conduit 23, 
compresses the spring 62 and causes by means 
of a rack 6 and pinion 60 the shaft 60 and the 
cam 59 to rotate so that the valve 5 abuts against 
the seat thereof through the pressure of a Spring 
51’’. The valve 5T is moved from the seat thereof 
when the conduit 23 is connected to atmospheric 
pressure, the action of the Spring 62 returning 
the piston 6. 
When the electro-valve 8 opens causing Suc 

cessively the opening consecutively of the blower 
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valve 6 and the subjection of the chamber 6 
to pressure, the conduit 23 is put under pressure 
and the piston 6 moves to compress the Spring 
62. The result is a rotation of the cam 59 which 
allows the valve 57 to abut against the seat there 
of. However, the latter is subjected to the pres 
sure of compressed gas in the conduit 8 so that 
the valve 5 opens thus allowing the gas to act 
on the piston 3 which it drives against the Spring 
4, thus causing the separation of the contacts 
, 2. When the valve 6 closes again. So that the 

pressure is lowered in the chamber 6 and the 
column 8, the valve 37 returns to the seat thereof 
and opposes an outflow of the compressed gas 
from the cylinder of the piston 3 so that the 
latter remains in the position Separating the con 
tacts , 2, in spite of the drop in pressure which 
results from the closing of the valve 6 and the 
flowing out of the gas through the contacts 
and 2. When the electro-valve 8 re-closes the 
conduit 23 empties and the piston 6 acted upon 
by the spring 62 returns to its initial position 

: causing the rotation of the can 59 and the open 
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6 
no longer balanced by the compressed gas acting 
on the piston 3. 
This device is not independent of the residual 

pressure prevailing in the conduit 8. This fact 
does not lead, as a rule, to any inconvenience be 
cause at the moment when it is desired to oper 
ate the closing of the contacts the pressure in 
conduit 8 has practically entirely disappeared. 
Nevertheless, it is possible to obtain a complete 
independence as shown by Fig. 4 in which it will 
be seen that the admission and outlet of com 
pressed gas to and from the insulator 58 are ac 
tuated by two different valves 63 and 571, the 
latter being dependent on the can 59 and open 
ing directly to the atmosphere, 

Instead of actuating the piston 6 by the con 
pressed gas coming from the electro-valve 8, it is 
also possible, as shown in Fig. 5 to actuate the 
piston 6 by the compressed gas coming from the 
blower valve 6. For that purpose, a conduit 64 
obstructed by a wave 65 is connected to the out 
let of the blower valve 6 and opens in front of 
the piston 6t. The communication with the at 
mosphere of the piston 6 is obtained by means 
of a decompression valve 66 actuated by the 
electro-valve 8 by means of the pipe 23 and a 
piston 67. The operation of this device is as 
follows: when the electro-valve 8 opens, the pipe 
23 is put under pressure and the valve 66 actuated 
by the piston 67, is held in closed position. Al 
most simultaneously the blower valve f 6 opens 
putting the conduit 8 under pressure. The con 
pressed gas lifts the valve 65 from its seat and 
acts on the piston 6 which it drives against the 
action of the spring 62. When the valve 6 closes 
again and the pressure drops in the conduit.8, the 
compressed gas continues to hold the piston 6 
in position because it cannot escape by the valve 
65 or by the decompression valve 66 which is 
held in closing position as long as the electro 
valve 8 is open. Only when the latter closes 
again, putting the conduit 23 in communication 
with the atmosphere, the valve 66 is released 
allowing the compressed gas to escape freely and 
thus permitting the Spring 62 to return to the 
piston 6f to its initial position. 

... The control of the pressure at the front face 
of the piston 3 can also be obtained in a purely 
pneumatic manner. Fig. 6 is an example thereof. 
In this figure, the insulators 58 leading to the 
pistons 3 (not shown in Fig. 6) receive the corn 
pressed gas through the intermedialty of an in 
sulating tube 68, which is fed from the outlet of 
the blower valve 6, by a pipe if and a valve 69. 
A decompression valve T0 actuated by the electro 
valve 8 by means of the conduit 23 enables the 
pipe T to be put in communication with the at 
mosphere. The operation of this device is as 
follows: when the electro-valve 8 opens, the pipe 
23 is put under pressure and the valve 7) is 
held in closed position. Almost simultaneously 
the blower Wave 6 opens putting the conduit 8 
under pressure. The compressed gas lifts the 
valve 69 and acts on the piston 3 (not shown 
in Fig. 6) by the tubes 7, 68 and 58 to cause 
the separation of the contacts (not shown). 
When the valve 6 re-closes and the pressure 
drops in the conduit 8, the compressed gas 

70 

sing of the valve 57. The compressed gas acting. 
on the piston 3 can then pass through the con- - 
duit 8, chamber 6 and contacts and 2 which close again because the action of the spring 4 is 

cannot escape through the valves 69 and 70 and 
maintains its action on the piston 3 (not shown 
in Fig. 6) until the electro-valve 8 re-closing 
puts, the pipe 23 in communication with the 
atmosphere. Then the valve 70 connects the 
conduit. and the cylinder of piston 3 (not 

5 shown) to the atmosphere so that the latter 
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is pushed back by the spring 4 (not shown in 
Fig. 6) which results in the closing of the con 
tacts. 
The arrangements shown in Figs. 4 and 6 

Which provide the control of the pressure on the 
forward face of the piston 3 independently of 
the pressure which exists in the chamber 6, are 
particularly advantageous when, for reasons of 
di-electric strength between the contacts, it is 
necessary to retain a certain pressure residually 
Which can be effected by obstructing, as herein 
before explained, the exhaust orifices by means 
of the Valves 3 and 4 shown in Fig. 1. 
The tubeS 58 have been described as insulators 

and thus can be made of insulating material pref 
erably a ceramic material. They can also be 
made of a Semi-Conducting layer (for example by 
a cathodic proceSS) in Such a Way as to form 
resistance elements shunting the breaking arcs. 

It is obvious that the invention can be applied 
to any type of circuit breaker With compreSSed 
gaS action in which the movement of the mobile 
contact is effected by the compressed gas act 
ing in opposition to a closing Spring no matter 
what may be the number of breaks in Series, the 
form and the disposition of the contacts. In 
particular it applies to Single break apparatus 
with or without an insulating nozzle, With One or 
two tubular contactS, With One or two Solid con 
tacts, the details being adapted to Suit the par 
ticular case or the applications under considera 
tion, without exceeding the Scope of the present 
invention. 
What I claim is: 
1. In a pressure gas Switch comprising a sta 

tionary contact and a movable contact intercon 
nected in an electric circuit, in combination, an 
enclosure structure Surrounding an arc extin 
guishing chamber into which the contact nak 
ing ends of Said contacts extend, a cylinder ad 
jacent said chamber, a piston reciprocable in Said 
cylinder and rigidly Secured to Said nowable COn 
tact for moving the same between a contact mak 
ing position and a circuit break position and 
having one side intercommunicating with said 
chamber, conduit means for connecting Said 
chamber to a blast pressure Source to Supply the 
extinguishing blast and to move Said piston and 
said movable contact into circuit break posi 
tion, said means including a valve for admitting 
gas emanating from Said Source to Said cham - i 
ber, and an exhaust Valve in Said cylinder for 
maintaining after the closure of Said gas-admits 
ting valve in said chamber a residual pressure 
Sufficient to keep said piston in circuit breaking 
position for a predetermined period of time. 

2. In a pressure gas SWitch comprising a sta 
tionary contact and a movable contact intercon 
nected in an electric circuit, in combination, an 
enclosure Structure surrounding an arc extin 
guishing chamber into which the contact mak 
ing ends of Said contacts extend, a cylinder ad 
jacent said chamber, a piston reciprocable in said 
cylinder and rigidly Secured to said movable con 
tact for moving the same between a contact mak 
ing position and a circuit break position and hav 
ing one Side intercommunicating with said cham 
ber, conduit means for connecting said chamber 
to a blast pressure Source to supply the extin 
guishing blast and to move said piston and Said 
movable contact into circuit break position, Said 
means including a valve for admitting gas ema 
nating from Said Source to said chamber; an 
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exhaust valve in said cylinder for maintaining 
after the closure of said gas-admitting valve in 
Said chamber a residual pressure sufficient to 
keep said piston in circuit breaking position, and 
means Operable to connect Said chamber to the 
atmosphere during a predetermined period of 
time after the closure of said gas-admitting valve. 

3. In a pressure gas Switch comprising a sta 
tionary contact and a movable contact intercon 
nected in an electric circuit, in combination, an 
enclosure Structure surrounding an arc extin 
guishing chamber into which the contact mak 
ing ends of Said contacts extend, a cylinder ad 
jacent said chamber, a piston reciprocable in said 
cylinder and rigidly secured to said movable con 
tact for moving the same between a contact mak 
ing position and a circuit break position and 
having One side intercommunicating with said 
chamber, conduit means for connecting said 
chamber to a blast pressure source to supply the 
extinguishing blast and to move said piston and 
Said movable contact into circuit break position, 
Said means including a valve for admitting gas 
enanating from said Source to said chamber, an 
exhaust valve arranged in said cylinder for main 
taining in said chamber a residual pressure suf 
ficient to keep the piston in circuit breaking 
position, and means interconnected to said ex 
haust valve for releasing said residual pressure 
after a predetermined period of time after the 
closing of Said gas-admitting valve. 

4. In a pressure gas Switch comprising a sta 
tionary contact and a movable contact intercon 
nected in an electric circuit, in combination, an 
enclosure structure surrounding an arc extin 
guishing chamber into which the contact mak 
ing ends of Said contacts extend, a cylinder ad 
jacent Said chamber, a piston reciprocable in said 
cylinder and rigidly secured to said movable con 
tact for moving the same between a contact mak 
ing position and a circuit break position and hav 
ing one side intercommunicating with said cham 
ber, conduit means for connecting said chamber 
to a blast pressure Source to supply the extin 
guishing blast and to move Said piston and said 
novable contact into circuit break position, said 
means including a valve for admitting gas emi 
anating from Said Source to said chamber, an 
exhaust valve connecting said chamber to the 
atmosphere Surrounding Said structure and ar 
ranged to be moved between a closed position 
Wherein a residual pressure is maintained in said 
chamber and against said piston for keeping said 
movable contact disengaged from said stationary 
contact following circuit break and an open posi 
tion for interconnecting said chamber to the at 
mosphere, and means operable to actuate said 
valve and to move the same into the closed posi 
tion and to maintain it therein for a predeter 
mined period of time after the closure of Said 
gaS-admitting valve and to open the same after 
the expiration of Said period. 

ANDRE LATOUR. 
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