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5 Claims. (Cl. 116-65) 

The principal object of the invention is to‘ provide a 
simple and compact alarm and protection apparatus or 
device arranged to be automatically placed in opera 
tional condition on closing the door of a safe or the like. 
With the foregoing object in view apparatus in accord 

ance with the invention, comprises in a safe or vault hav 
ing a chamber for valuables, means for supplying a con 
tinuous pressurized ?uid to the chamber, a supply conduit, 
provided with a primary relay valve connected to a control 
element, and leading to the chamber a pneumatic grid fol 
lowing the primary valve and supplied by tanks connected 
0 the main conduit, an electro-pneumatic valve inserted in 

‘the grid and connected with a time adjustment unit de 
signed to activate or deactivate, through a control, the en 

tire apparatus for a predetermined length of time, an acous 
tic alarm device and a protection device or assembly, con 
trolled by the pneumatic grid by means of relay valves, 
and designed to, operate automatically when the operat 
ing pressure in the apparatus is unbalanced. 
The invention will be described with reference to the 

accompanying drawings in which 
FIG. 1 is a perspective view of a double wall safe, part 

being broken away. 
FIG. 2 is a diagram of the apparatus according to the 

invention. 
FIG. 1 shows a safe including a central portion 3 con 

taining the protection chamber 4 and closed. The safe 
has a door 5; by a lower portion or base 6, in which is 
disposed a box 7, containing the apparatus and associated 
connection conduits included in the dotted line square 8 
of FIG. 2. 
The pressurised t?uid feeding the pneumatic system of 

the apparatus is supplied through the connection 9, while 
a power inlet 10, connected to an external power source, 
not shown, supplies the electrical circuit of an electro 
pneumatic section of the system “which will be described 
hereinafter. The safe has an upper closed portion 12. 
The pneumatic equipment and the associated compressed 
air tanks enclosed in the dotted line rectangle 13 in FIG. 
2, is located inside the closed upper portion 12 of the 
safe. An alarm siren 51, included in the above-mentioned 
equipment, and protected against external handling is lo 
cated in an acoustic compartment 14 open to the atmos 
phere. 
The external protective casing of the safe and cover 

is formed ‘by a double wall 15, 15' between which is 
a continuous sealed space or chamber 16, which may be 
supplied by pressurized ?uid, as will be made clear in the 
following description. 
On a stationary upright wall 52 of the safe, is pivoted 

an access door 5, to chamber 4. On the forward edge of 
wall 52 there is mounted a button valve 17, mechanically 
controlled by the closure and opening movement of the 
door 5. 
One or more gas outlet nozzles 48 are provided in the 

box 7, the gas being supplied by one or more bottles of 
gas. 
A control cylinder 19, located in the chamber 4, is 

mechanically connected through a suitable piston shaft or 
plunger 18 to the inner panel of the door 5. 
FIG. 2 illustrates diagrammatically protection and alarm 

means contained in the interior of the safe. 
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2 
It will be noted that there is substantially no external 

piping, except the pipe 9 connected to a suitable source 
of pressurized ?uid, not indicated in the drawing, and 
leading to the pipe coupling 9’. 

It is important to note here that when the system is 
assembled, the subsequent destruction of this single ex 
ternal pipe 9 will cause determines the automatic opera 
tion of the alarm device. ' 
The pressurized ?uid which is supplied to the pipe 

coupling 9' through the ‘associated feed or supply con 
duit 9, arrives at the primary pneumatic relay valve 20. 
A branch 9" of the pipe is connected to a manually con 
trolled reset valve 21. ~ 
A second conduit 22 starting from the valve 20‘ leads 

through the branch 23 and a one-way valve 24 having a 
‘by-pass 24' with a ?ne bore, to an electro-pneumatic valve 
25. A branch 23', of the conduit 23 is connected to one 
end of a double check valve 26. The opposite end of 
the valve 26 is connected to the reset valve 21 by a con 
duit 27, while a central connection is connected to the 
control space of the valve 20 by a conduit 28. 
The conduit 23 is also connected to one end of a control 

cylinder 29, which through a lever system 30, can activate 
or deactivate a protection means including one or more 
bottles 31 of smoke or tear gas. 
An additional conduit 23", branched oif from the con 

dut 23, leads to a second relay valve 32. A branch 23"’ 
of the conduit 23" is connected to the control space of 
valve 32. 
A third conduit 33 starts from the valve 20 and is con 

nected by a ?exible pipe 34, to the operative space of the 
cylinder 19, which controls the closure of the door 5 of 
the safe. (See also FIG. 1.) 
A fourth conduit 35 leading from a ?uid feed tank 36 

is connected to the valve 20. 
The valve 32 is connected directly by a conduit 37 to a 

tank 38, while another conduit 39 connects the valve 32 
to a branch 39' at an intermediate point upstream of two 
one-way check valves 40 and 41, respectively in‘br-anch 
39’. Branch 39’ supplies ?uid to tanks 36 and 38 via 
valves 40 and 41, respectively. , 

Another conduit 50, starting from the valve 32, leads to 
the alarm siren 51. ‘ ' 

The electro pneumatic valve 25 is connected by a pneu 
matic conduit 42 to the space 16 surrounding between 
walls 15, 15’ of the safe. A branch 42’ of the conduit 42 
leads to the button valve 17, mechanically actuated by the 
door 5, ‘as above described. 
The valve 25 is furthermore electrically connected to‘ a 

clock operated switch 45 ‘by means of a switch cont-act 46, 
inserted in series in an energizing and de-energizing cir 
cuit of the valve formed by the conductors 43 and 47, 
both connected to the power inlet 10. 
The clock operated switch 45 has the function of keep 

ing the alarm device deactivated for a predetermined 
period of time, variable at will (closure position of the 
con-tact 46 and energization of the valve 25) and acti 
vated at other times (opening position of the contact 46 
and deactivation of the valve 25) with subsequent auto 
matic deactivation (the contact 46 again closed) at a pre 
determined hour. Then one may freely open the door of 
the safe without actuation of the alarm device which has 
been previously automatically deactivated. 
The operation of the equipment described is as fol 

lows: 
Loading and Reset Operation 

In order to feed the pneumatic system it is necessary 
?rst of all to energize the electro-valve 25 by closing the 
contact 46 controlled by the switch 45. 
The valve 25 will take the position indicated in FIG. 2, 

i.e. the position of isolation of the conduit 23 and the dis 
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charge position of the conduit 42 and the spaces con 
nected through the escapement connection SCl. 

Subsequently, with the door 5 open, the reset valve 21 
is manually operated. The valve is located in an acces 
'sible position in the interior of the safe, in such a manner 
as to establish communication between the vfeed conduit 
9" and the conduit 27 isolating at the same time the lat 
ter from the discharge or drain SC2. 
The pressurized ?uid is thus supplied to one end of the 

double check valve 26 and passes through the associated 
central conduit 28 into the control space of the pri 
mary relay valve 20‘ which is thus actuated in such a 
manner as to establish a direct communication between 
the feed conduit 9 and the conduit 22, isolating the con 
duit 35 and on the contrary connecting to discharge, 
through the associated escapement connection 8C3 the 
conduit-s 33, 33’ and consequently the operating spaces of 
the apparatus connected to said conduits. 

Simultaneously, the pressurized ?uid admitted into the 
conduit 22 passes into the conduit 23, then arrives at the 
left end of the control cylinder 29 locating it in the deac 
tivation position of the bottle or bottles 31. 
The compressed air passing through conduit 23 and 

the calibrated bore in ‘by-pass 24’ of the check valve 24 
arrives at the opposite end of the double check valve 26, 
then supplying the control space of the valve 20‘ again, 
through the conduit 28. 
The pressurized ?uid is also supplied to the electro 

pneumatic valve 25 which on being energized cuts oif 
communication between the conduit 23 and the conduit 
42 which is now connected to discharge and consequently 
also to the space 16 of the safe. 
Through the branches 23" and 23"’, of the conduit 23‘ 

the compressed air also arrives at a connection of the 
valve 32 and into the control space of the latter which is 
thus actuated in such a manner as to establish a direct 
communication between the pressure conduit 23" and the 
associated conduit 39, isolating or separating the conduit 
37 and discharging into the atmosphere through the 
escapement conduit 504 the conduit 50 leading to the 
alarm siren 51. 
The air under pressure admitted into the conduit 39 

thus feeds, through the branch 39' and the check valve 41, 
the tank 38 designed to supply the compressed air for the 
actuation of thesiren 51 and to supply through the check 
valve 40‘ the tank 36 supplying the compressed air re 
quired 'for the operation of the control cylinder 19. 
The two check valves 40, 41 prevent any compressed 

air leakages ‘from the respective tanks in the event of any 
breakdown of the associated feed conduits, upstream each 
valve. 

It will be noted that, in the described stage of the reset 
operation, the tank 38 feeds, through the conduit 37, the 
valve 32 which, however, is now located in the isolation 
position of this conduit and the discharge position of the 
conduit v50 which leads to the siren 51, since the movable 
unit of valve 32 is in a lowered position by reason of the 
pressure simultaneously introduced into the associated 
control space through the conduit 23"’. 
The tank 36 in turn feeds through the conduit 35 the 

primary relay valve 20 which, however, is located in the 
isolation position of this conduit and the discharge posi 
tion of the cylinder 19 by effect of the pressure introduced 
simultaneously into the associated control space through 
the conduit 28 in the manner above described. 

It is here necessary to note that in the aforesaid loading 
conditions of the equipment the control lever of the reset 
valve 21 may be released and will consequently regain the 
position illustrated in FIG. 2 i.e. the position of discharge 
through outlet SC2 of the conduit 27 which connects 
valve 21 to one end of the double check valve 26. 

This will not cause any change in the pneumatic sys 
tem since the primary valve 20 is kept in the described 
feed position of the conduit 22 and branches connected 
from the above described auxiliary auto-energizing pneu 
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1i 
matic circuit through the by-pass 24’ of the check valve 
24, the conduit 23' and the connected end of the double 
‘check valve 26, opposite to the end connected to the con 
duit 27, now being discharged. 

It is now possible to close the door 5 to set button 
valve '17 in the isolating position from the discharge SCS 
of the conduit 42’, 42. 
The space '16 is not supplied with compressed air, since 

the associated feed conduit 42 is still connected to escape 
ment through the discharge outlet SCI of the energized 
electropneumatic valve 25. 

It is thus now necessary to de-energize the valve 25. 
For this purpose the clock operated switch 45 which is 
located in the interior of the safe, should be appropriately 
adjusted in order automatically to open the associated 
contact 46 after a short predetermined period of time, 
before closing the door 5. 
The automatic opening of the contact 46 and the con 

sequent de-enengisation of the electro-valve 25 may be 
indicated for instance by the illumination of a warning 
lamp (not shown) or other externally visible indicator. 
From this moment, the system is completely reset since 

the conduit 23, through the communication now estab 
lished by the de-energised valve 25 supplies the conduit 
42 and thus the space 16 surrounding the inner wall 15’ 
safe. 

means provided as will be clearly explained hereafter. 

Examples of the Automatic Activation of the Alarm 
System Upon Unauthorised Opening of the Safe Door 
An attempt at opening, through breaking, oxygen ?ame 

or the like, of the door 5 to obtain unauthorised access 
to the interior of the safe will now be considered. 
As shown in FIGS. 1 and 2, the opening of the door, 

with the pro-loaded system, mechanically actuates the but 
ton valve 17 which places the conduit 42', '42 in the posi— 
tion of discharge into the atmosphere. 

Consequently, there will take place immediate discharge 
of the pressure present in the control space of the primary 
valve 20 via the conduit 28, left hand end of the double 
check valve 26, the conduits 23' and 23 connected to the 
conduits 42, 42' through the communication established 
by the de-energised electropneumatic valve 25. Simul 
taneously also the control space of the valve 32 is con 
nected to discharge through the above described path 
through the associated conduit 23"’, 23", the latter being 
connected to the conduit 23, now being discharged. 
The discharge of the aforesaid control spaces is im 

mediate notwithstanding the conduit 9 supplies said con 
duits with air under pressure, since a pressure differential 
is created upstream and downstream of the check valve 
24. Since by-pass 24' has a restricted bore and a rela 
tively small capacity, it will not rapidly resupply air under 
pressure in a su?icient quantity to said control spaces 
which discharge into the atmosphere through the valve 
outlets, each of which has a cross section much greater 
than the push button valve 17. 

It should here be noted that the pressure in the tanks‘ 
36 and 38 is prevented by the respective check valves 40 
and 41 from escaping into the atmosphere through the 
associated feed conduit 39 which is now connected to dis 
change through the escapement connection 804 of the 
valve 32. 
The discharge of the pressure into the control space 

of each of the two valves 20 and 32 thus allows these 
two valves to return to the alarm position, illustrated 
in FIG. 2, in which the valve 20‘ establishes communica 
tion between the conduit 35, supplied by the tank 36, 
and the conduit 33 leading to the cylinder 19 which 
provides for the automatic closure of the door 5. 

Furthermore, the pressurised ?uid passes through the 
branch 33' into the right hand end of the small cylinder 
29 which is thus actuated in such a manner as to activate 
the bottle or bottles 31, which through the respective 

The equipment will thus be arranged in readiness ‘ 
‘for the operation of the acoustic signals and protection‘ 
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outlet nozzles 48, in the lower section of the safe are 
directed on to unauthorized person opening the safe. 
The arrival of the pressurised ?uid through the conduit 

9 is simultaneously isolated while the conduit 22 and the 
associated branches 23, 23', 23", 23"’, are again connect 
ed to escapement through the outlet 8C3 of the valve 20. 
The valve 32 on the contrary establishes communication 
between the feed tank 38, to which it is connected by 
the conduit 37, and the conduit 50, thus actuating the 
‘alarm siren 51. 

Drilling Through the Wall of the Safe 
It is apparent that in this case, the leakage of the 

pressurised ?uid through any hole drilled in any one of 
the Walls '15 will result in placing the conduit 42 and the 
associated connections 23, 2.3’, 23", 23"’, in communica 
tion with discharge through the drilled hole thus dis 
charging the control spaces of both the relay valves 20 
and 32 with the consequent actuation of the alarm siren 
and protection means (bottles 31 or the like) in the man 
ner described in the case of unauthorised opening of the 
door 5. 

Activation and Deactivation 0f the Alarm System by the 
Clock Operated Switch 

As already described, the activation of the alarm sys 
tem is subordinated to the de-energising of the electro 
pneumatic valve 25 through the opening of the contact 
46 controlled by the switch 45 for a predetermined time. 
Under this condition, subsequent to the actuation of 

the lever reset valve 21 and the closure of the door 5 
of the safe, the system is completely reset and ready to 
operate on the occurrence of any unbalanced pressure 
such as is produced in the above indicated cases. The 
deactivation of the system is subordinated to the energis 
ing of the electro-pneumatic valve 25 through the closure 
of the contact 46 which automatically takes place at a 
predetermined time which is ?xed by the adjustment of 
the clock in switch 45. When the valve 25 is energized, 
the conduit 23 is isolated while the conduit 42, 42' and 
the space 16 are connected to discharge into the atmos 
phere through the outlet SCI of the aforesaid valve. 
Under these conditions the safe door 5 can be freely 
opened. The consequent communication of the conduit 
42, 42’ through the outlet SCI of the push button valve 
17 will not determine any change in the system now de 
activated by the valve 25, which in this position isolates 
the conduit 23 from discharge. summarising, the switch 
45 optionally controls the connection and disconnection 
of the alarm system with a completely automatic action, 
deactivating or activating electrically the electropneu 
matic valve 25, as described. Warning of the energisa 
tion or de-energisation of the electro-pneumatic valve 25 
can be given externally by the illumination or extinction 
of a warning lamp or the like. It is to be noted that in 
the case of a sudden interruption of the electric power 
source which supplies the circuit of the aforesaid valve 
25, this will be automatically placed in the de-energisa 
tion position, that is, the system will be reset for actua 
tion of the alarm. 

Obviously, the invention is not to be considered as 
restricted to the embodiment illustrated diagrammatically 
in FIGS. 1 and 2 of the accompanying drawing, which 
embodiment can be varied and modi?ed‘ in various ways 
without departing from the scope of the appended 
claims. 
For example, with suitable modi?cations, similar 

equipment can be provided for a system operating under 
vacuum instead of under pressure as described. 
What I claim is: 
1. In a safe having joined spaced Walls enclosing an 

air space therebetween and’ a door carried by said walls 
and providing access to a chamber de?ned by said walls, 
an alarm and protection apparatus comprising in com 
bination: a cylinder having a piston shaft connected to 
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6 
said door for closing the same upon application of air 
under pressure to the cylinder, a ?rst compressed air tank, 
a ?rst conduit connecting the tank to the cylinder to 
supply air thereto, a main conduit connected to the tank 
for supplying air under pressure to the tank, a ?rst relay 
valve pneumatically operable and controlling said ?rst 
and main conduits, said valve having one position open 
ing communication between the tank and cylinder to 
cause closure of the door and to open the main conduit 
of air to exhaust to atmosphere, said relay valve having 
another position exhausting the cylinder of air under 
pressure and opening the main conduit to receive air 
under pressure from a remote source thereof, a third 
conduit, a manually operable reset valve in said third 
conduit, said reset valve having an operating portion 
disposed in said chamber for initially supplying air under 
pressure to the ?rst relay valve from said remote source, 
a plurality of interconnected branch conduits, a one-way 
check valve connecting said interconnected branch con 
duits with the main conduit, said check valve having a 
by-pass with a restricted bore connected across opposite 
ends of the check valve, a ?rst one of the branch con 
duits being connected to the ?rst relay valve to supply 
the same with air under pressure subsequent to initial 
supply ‘by the reset valve, a second one of the branch 
conduit-s being connected in communication with said en 
closed air space between the Walls of the safe, an ex 
haust valve disposed for operation by said door and con 
nected to the second branch conduit for discharging air 
under pressure from said enclosed air space when the 
door is opened, an electropneumatically operable valve 
controlling said second branch conduit, the last named 
valve connecting said air space with the branch conduits 
when the valve is electrically deenergized and cutting 
said air space o? from the branch conduits when the 
valve is energized, a second compressed‘ air tank, an 
acoustic alarm device connected to the second tank, an 
other conduit connecting said second tank to the alarm 
device for supplying air under pressure thereto, a second 
relay valve pneumatically operable and connected to a 
third one of said branch conduits, and a pair of other 
one-way check valves, said second relay valve in one 
position connecting the second tank with the acoustic 
alarm device and in another position cutting off the sec 
ond tank from the alarm device and supplying the ?rst 
and second tanks with air under pressure from said third 
branch conduit via the other one-way check valves re 
spectively. 

2. A combination according to claim 1, further com 
prising an electric circuit connected to said electro 
pneumatic valve for energizing the same, a clock oper 
ated switch connected in said circuit at predetermined 
times when said alarm is to be deactivated and opening 
action of the door is to be permitted, said branch con 
duits being supplied with air under pressure via said by 
pass to compensate for leakage of air therefrom and to 
maintain said cylinder exhausted and the door unlocked 
during said predetermined times while supplying air 
under pressure to the relay valves and the two tanks, 
and whereby perforation of one of the walls of the safe 
opens said air space to atmosphere, exhausts said branch 
conduits, and effects locking of the door by said piston 
shaft and actuation of said alarm. 

3. A combination according to claim 1, further com 
prising a second cylinder, a further branch conduit con 
nected to the ?rst named conduit and to the second cylin 
der, and a repellant ?uid delivery tank, said second cylin 
der having a lever disposed to discharge the last named 
tank and release said repellant ?uid, said second cylinder 
being charged with air under pressure while the door is 
closed to hold the lever inactive, and to activate the lever 
shaft to discharge the last named tank when air pres 
sure is released from the second cylinder. 

4. In a safe having joined spaced walls enclosing an 
air space therebetween and a door carried by said walls 
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and providing access to a chamber de?ned by said walls, 
an alarm and protection apparatus comprising in com 
bination: pneumatic control means for locking the door 
when said control means is supplied with air under pres 
sure, a compressed air tank connected to said control 
means for supplying air under pressure thereto, a ?rst 
relay valve means pneumatically operable to actuate said 
control means, a main supply conduit for compressed air 
from a remote source, second relay valve means pneu 
matically operable between two positions to control the 
main supply conduit to exhaust air therefrom in one of 
said positions and to connect the remote source to the 
main supply conduit in the other of said positions, a reset 
valve means connected to the second relay valve to set 
an initial supply of air to the second relay valve from 
the remote source, a plurality of interconnected branch 
conduits, a one-way check valve having a restricted by 
pass connected to the branch conduits to compensate 
for air leakage therefrom, a ?rst” one of the branch c0n— 
duits connected to the second relay valve to supply air 
under pressure thereto subsequent to establishment of 
said initial supply, a second one of said branch conduits 
communicating with said air space, an exhaust valve com 
municating with the second branch conduit to exhaust the 
air space When the door is opened, another valve means 
controlling the second branch to connect the same to the 
air space and to disconnect the second branch from the 
air space, an acoustic alarm, a clock operated switch 
means for actuating the last named valve means at prede 
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termined times when said alarm is to be deactivated, third 
relay valve means pneumatically operable and connected 
to a third one of said branch conduits, said third relay 
valve means being connected to said alarm and having 
one position wherein the alarm is actuated, and another 
position wherein the alarm is deactivated, and com 
pressed air tank means connected to the third relay valve 
means, said third relay valve means being operable to 
supply air from said tank to activate the alarm through 
said third branch, whereby the door will be locked and 
the alarm will be sounded upon exhaust of air pressure 
from the branch conduits caused by perforation of one 
of the walls to open the air space to outside atmosphere, 
and whereby the alarm will also be sounded by unau 
thorized opening of the door at other times than said 
predetermined times. 

5. A combination according to claim 4, further com 
prising a repellant substance delivery tank and a cylin 
der for containing air under pressure and having a lever 
disposed to discharge said substance from said delivery 
tank, said lever being operable when said cylinder is 
relieved of air pressure therein, said cylinder being con 
nected to the branch conduits for receiving a supply 
of air under pressure therefrom. 
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