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SPRINKLER SYSTEM 

BACKGROUND OF THE INVENTION 

The present invention relates generally to a sprinkier 
system, and more particularly to a novel sprinkler sys 
tem construction. 
Various types of sprinkler systems are already well 

known in the art. One type which is of particular inter 
est in the context of the present invention involves a 
sprinkler conduit (which may be composed ofa plural’ 
ity of conduit sections) which is ?lled with gas under 
pressure and separated from a water supply conduit by 
a valve which is normally closed. Such systems are well 
known and may include a so-called “pre-action” sys 
tem. In the type of sprinkler system which uses only a 
pressurized sprinkler conduit, the valve connecting the 
sprinkler conduit with the water supply conduit opens 
when it senses a pressure drop in the sprinkler conduit, 
for instance because pressurized gas can escape from 
the same due to the fact that one or more of the sprin 
klers of the sprinkler conduit have opened, If, however, 
the system is of the type using a pre-action system, then 
the valve connecting the sprinkler conduit with the 
water supply is not opened when a pressure drop oc 
curs in the sprinkler conduit itself, but instead is 
opened only in response to the operation of a separate 
?re alarm system. In this case, the opening of one or 
more sprinklers of the sprinkler conduit will result only 
in the giving of a signal indicative of the fact that the 
pressure in the sprinkler conduit has dropped. The op 
eration of the ?re alarm system also produces a signal, 
and at the same time opens the valve which separates 
the sprinkler conduit from the water supply conduit. 
However, only if two conditions are met can the sprin 
kler system operate in these circumstances, namely one 
or more sprinklers must be open and the ?re alarm sys 
tem must detect a ?re and open the valve separating 
the sprinkler conduit from the water supply conduit. 
This type of combined system is used only for certain 

purposes, for the simple reason that the additional pre 
action system with its ?re alarm imposes a check upon 
the operation of the sprinkler system which does not 
exist in prior art sprinlker systems that do not have a 
pre-action system. Of course, this combined type of 
system has its advantages, namely if it is for instance in 
stalled in structures housing computer installations or 
the like, where it is absolutely essential that water dam 
age be incurred only if a ?re is actually present, not if 
for some reason one of the sprinklers of the system 
should malfunction and open without the presence of 
a ?re. The disadvantage of this type of system is, of 
course, the fact that if the ?re alarm system should not 
properly operate, either as an actual malfunction or be 
cause the electrical energy required for its operation 
should not be available, the sprinkler system cannot op 
erate at all, even if one or more of the sprinklers them 
selves should open. This means, in other words, that a 
?re might conceivably occur which would not be put 
out by operation of the sprinkler system, because the 
latter would be prevented from operating (even though 
its sprinklers should open) by the fact that the valve 
separating it from the water supply conduit is main 
tained closed due to the failure of the pre-action system 
to operate. 

SUMMARY OF THE INVENTION 

It is, accordingly, a general object of the present in 
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2 
vention to overcome the disadvantages of the prior art. 
More particularly, it is an object of the present inven 

tion to provide an improved sprinkler system of the 
type discussed above, provided with a pre-action sys 
tem, which avoids the aforementioned disadvantages. 
Another object of the invention is to provide such a 

sprinkler system which is highly reliable in its opera 
tion. 
An additonal object of the invention it to provide a 

sprinkler system of the type outlined above which is rel 
atively simple in its construction. 

In keeping with the above objects, and with others 
which will become apparent hereafter, one feature of 
the invention resides, in a sprinkler system, in a combi 
nation which comprises a sprinkler conduit and a water 
supply conduit. A diaphragm valve is interposed be 
tween the sprinkler conduit and the water supply con 
duit, and a pressure conduit communicates with a 
source of pressurized gas and with the diaphragm valve 
for the purpose of normally maintaining the latter 
closed by the pressure of the ‘gas. A bypass conduit has 
one end portion communicating with the pressure con 
duit intermediate the source and the diaphragm valve, 
and another end portion which communicates with the 
sprinkler conduit. A magnetic valve is interposed in the 
bypass conduit, and a venting valve is interposed in the 
pressure conduit. A permanently energized electrical 
?re alarm circuit is connected with the magnetic valve 
and the venting valve and normally maintains both of 
them closed. This circuit is operative for opening the 
venting valve when detecting a ?re, and for opening the 
magnetic valve in automatic response to the circuit be 
coming deenergized. 
The electrical fire alarm circuit may be part of a fire 

alarm system that is of electrical, pneumatic or me 
chanical type. 
By using the present invention, the sprinkler system 

is converted from an operation in which it depends 
upon the signals derived from the pre-action system, 
into a conventional sprinkler system in which it does 
not require such dependence for its operation and is 
completely reliable independently of whether or not 
the pre-action system may be malfunctioning or may 
not function at all due to a lack of electrical energy. 

If, for instance, the supply of electrical energy is in‘ 
terrupted, or if the system is otherwise malfunctioning, 
this would inherently prevent the valve which separates 
the sprinkler conduit from the water supply conduit 
from opening even though a ?re may have been de 
tected by one or more of the sprinklers of the sprinkler 
conduit. The present invention, however, assures that 
as a result of the interruption of the electrical energy 
supply the magnetic valve which is interposed in the by 
pass conduit will automatically open, and provide for 
a connection between the sprinkler conduit and the 
pressure conduit, so that if a sprinkler of the sprinkler 
conduit opens under these circumstances, the pressure 
drop which occurs in the sprinkler conduit can be com 
municated via the now open magnetic valve to the dia 
phragm valve which will open as soon as the pressure 
drop has reached the operating level of the diaphragm 
valve, so that water can now enter the sprinkler conduit 
and issue from the same via the open sprinkler or sprin 
klers. 
Of course, as pointed out above, the alarm system 

can be operated not only electrically, but also pneu 
matically or mechanically, in which case the magnetic 
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valve would be replaced with a different type of control 
valve, that is a control valve which is either a pneumati 
cally operated valve or a mechanically operated valve. 
The novel features which are considered as charac 

teristic for the invention are set forth in particular in 
the appended claims. The invention itself, however, 
both as to its construction and its method of operation, 
together with additional objects and advantages 
thereof, will be best understood from the following de 
scription of speci?c embodiments when read in con 
nection with the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a diagrammatic illustration of a sprinkler 
system according to the present invention, with the sep 
arate ?re alarm system having been omitted; 

FIG. 2 shows in a diagrammatic presentation the fire 
alarm system which is used in conjunction with the em 
bodiment of FIG. 1; and 

FIG. 3 is a diagram, showing details of a component 
of FIG. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring firstly to FIG. 1, it willl be seen that in this 
embodiment the so-called pre-action system is illus‘ 
trated, which utilizes a system of sprinkler conduits 18 
(only one fragmentarily shown) provided with nor 
mally closed non-illustrated sprinklers of any type 
known per se. These sprinklers are provided with heat 
sensors which will open when they sense an increase in 
the ambient temperature above a preselected level. 
The system has a pre-actiorl valve 1 which is interposed 
between the conduit system 18 and a water supply con 
duit 19. This valve 1 is of course normally closed, and 
is opened not by a pressure drop in the system 18 re 
sulting from opening of one or more of the non 
illustrated sprinklers, but by a separate ?re alarm sys 
tem. 

The valve 1 is provided with a separate chamber 2 
which is subdivided into two compartments by the dia 
grammatically illustrated diaphragm which, in turn, is 
connected via a linkage 20 with a valve member 21 that 
is maintained in closed position under normal operat 
ing circumstances. Removal of water takes place via a 
conduit or conduit system 22. 
A conduit 17 is connected with the chamber 2 at the 

pressure side of the diaphragm therein and, in turn, 
communicates with a further conduit 15 which commu 
nicates with a non-illustrated source of pressurized gas, 
for instance air, which is diagrammatically identi?ed 
with character A. A conduit 28 communicates with the 
conduit 15 and with the conduit system 18, and a fur~ 
ther conduit 23 also communicates with the conduit 15 
and with the conduit system 18. The direction of air 
?ow from the source is identi?ed by the arrow adjacent 
the character A. 
A manually operable valve 3 is interposed in the con 

duit 15, as are a throttle valve 4 and a one-way valve 
5. These may be combined into a single unit in known 
manner, if desired. In any case, the valves 3, 4 and 5 are 
located upstream of the conduit 17, insofar as the di 
rection of ?ow of the incoming compressed air or gas 
is concerned. A further shutoff valve 6, throttle valve 
7 and one-way valve 8 are interposed in the conduit 23. 
In addition, a conduit 14 branches off conduit 17 and 
has interposed in it a magnet valve 11 which is electri 

25 

35 

40 

45 

50 

55 

65 

4 
cally connected with the lire alarm system shown in 
FIG. 2. 
A conduit 16 communicates at its one end via the 

conduit 23 with the conduit system 18, and at its other 
end with the conduit 17, intermediate the conduit 15 
and the chamber 2. A normally closed magnet valve 15 
and a one-way valve 25 are interposed in the conduit 
16. The magnet valve 12 is also connected with the fire 
alarm system shown in FIG. 2. 
The conduit 23 which communicates with the con 

duit system 18, is also connected with a pressure mea 
suring gauge 9 and a pressure switch 10. A further pres 
sure switch 13 is provided which is connected with the 
valve 1 to provide a signal when the latter opens. 

In operation of the system thus far described, it will 
be appreciated that in standby condition the pre-action 
valve 1 is closed. It is maintained closed by the pressure 
of compressed gas which is derived from the source A 
via the conduits l5 and 17 and exerts enough pressure 
in the chamber 2 upon the diaphragm therein to main 
tain the valve member 21 in closed position. This com 
pressed gas is constantly supplied via the valves 3, 4 
and 5 at the level necessary to maintain the valve mem 
ber 21 in closed position, and at the same time addi 
tional compressed gas is supplied via the valves 6, 7 and 
8 into the conduit system 18 so that the latter is pres 
surized, given the fact that its sprinklers are normally 
closed unless they detect an increase in ambient tem 
perature. The pressure at which the conduit system 18 
is to be maintained, can be determined from the gauge 
9 and ifa dangerous drop in the pressure in the conduit 
system 18 should take place, the pressure switch l0— 
which has been set to provide a signal before the level 
of pressure in the conduit system 18 can drop to the 
level where the sprinkler system can operate—will pro 
vide such a signal to alert a user. In this operating con 
dition the valves 11 and 12 are closed, as are the valves 
26 and 27. 

If, now, the separately installed fire alarm system of 
FIG. 2 should operate, indicating that it has a detected 
a fire, it will provide an impulse to the valve 11, causing 
the same to open. This vents the conduits 15, 17 via the 
valve 8, causing a pressure drop in these conduits. 
When a certain pressure drop has occurred, for in 
stance by one atmosphere, the diaphragm in the cham 
ber 2 is no longer sufficiently de?ected, and the spring 
which biases it in opposition to the pressure exerted 
upon it by the pressurized gas, will now de?ect the dia 
phragm (to the left in FIG. 1) and cause the valve mem 
ber 21 of the valve 1 to open. This permits water to 
?ow from the conduit 19 into the sprinkler conduit sys 
tem 18. Assuming that the tire detected by the fire 
alarm system of FIG. 2 was sufficiently significantly so 
that one or more of the sprinklers of the conduit system 
18 have also opened, water will new issue from these 
sprinklers to put out the fire. 
When the valve 1 opens, a normal alarm will be given 

as in the case of other systems of this type, by means 
of one or more non-illustrated components such as 
bells or the like. At the same time, the pressure switch 
13 can supply a signal to an indicating board at a fire 
station or the like. 
Should only one sprinkler in the system 18 open, then 

a pressure drop will occur in the system 18 since the 
amount of gas that can escape through the sprinkler 
which has opened is substantially greater than the 
amount of gas that can re-enter via the throttle valve 7. 
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This pressure drop will be observable, because it will 
cause the pressure switch 10 to originate a signal indic 
ative of the existence of a pressure drop. 

If, as is of course inevitable, the alarm system of FIG. 
2 should malfunction or its energy supply (assuming it 
is electrically energized) should be interrupted, then 
the valve 1 sould not properly operate even though a 
?re might be present. However, in the case of a mal 
function or in the event the electrical energy supply 
should be interrupted, the normally energized and nor 
mally closed magnet valve 12 will become deenergized 
and as a result will immediately open. This produces a 
communication between the sprinkler conduit system 
18 on the one hand, and the control conduit system 
composed of the conduits 14, 15 and 17 on the other 
hand. This, in turn, means that the system now operates 
as a normal sprinkler system known from the art, in 
that if a sprinkler in the conduit system 18 should now 
open, a pressure drop will take place in the conduit sys 
tem 18. Unlike the previously described result of such 
a pressure drop, however, in this instance the pressure 
drop will be communicated to the chamber 2 resulting 
in a drop of pressure in the chamber 2 also, and permit 
ting an automatic opening of the valve member 21 of 
the valve 1 as soon as the pressure acting upon the dia 
phragm in the chamber 2 has dropped sufficiently. 
FIG. 2 shows the fire alarm system which is used in 

conjunction with the embodiment of FIG. 1 and which 
here is of an electricall type. Reference numeral 29 
identi?es a source of electrical energy, and reference 
numeral 30 identi?es a conductor which connects the 
source 30 with a detector arrangement 31. The con— 
ductor 34 is also electrically energized and will be seen 
to be connected with the valve 12, to maintain the same 
in closed position. 

In the event a fire is detected, the arrangement 31 
produces an electrical communication between the 
conductors 30 and 32, which results in the develop 
ment of an electrical signal at the control box 35 which, 
in turn, supplies electrical energy via the conductor 33 
to the magnetic valve 11, causing the same to open so 
that the conduits 15, 17 can vent and the pressure in 
them drop. At the same time, the control box 35 cuts 
off electrical energy to the conductor 34, and this 
causes the valve 12 to open also. 
The above operation is the one which takes place if 

the system in FIG. 2 operates in its intended manner. 
If, however, the system should malfunction or the sup 
ply of electrical energy from the source 29 should be 
interrupted for any reason, then the conductor 34 will 
no longer carry electrical energy and this will cause the 
valve 12 to immediately open and to switch over the 
system to pressure-controlled operation as described 
earlier. 

It will be understood that each of the elements de 
scribed above, or two or more together, may also find 
a useful application in other types of constructions dif 
fering from the type described above. 
The elements designated with numerals 101-109 in 

FIG. 1 are well known per se in this ?eld of art; they 
have therefore been shown only diagrammatically. Ele 
ments 101, 102 and 103 are valves which are manually 
operated and serve to drain water from the system. Ele— 
ment 104 is a water pipe with an associated pressure 
indicator 105 to permit monitoring of the water supply 
pressure in the system. Elements 106 and 108 are alarm 
conduits and element 107 a test valve for testing of the 
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alarm conduits. Normally, the valve 107 will be in the 
illustrated position. In the event of ?re, valve member 
21 moves to open position and water ?ows into conduit 
system 18. At the same time, water can now also flow 
into conduit 106 and from the same via valve 107 into 
conduit 108. The latter may have a bell or other signal~ 
ling device interposed in it, which is activiated by the 
entry of the water and provides an alarm signal. Ele 
ment 109, ?nally, is a ?lter which prevents the entry of 
contaminants into the (not illustrated) signalling de 
vice, since this could render the device inoperative. De 
tails of the element 35 of FIG. 2 are shown by way of 
example in FIG. 3. Such elements are well known per 
se, being for instance manufactured by the General 
Electric Co. The elements 31 are contacttype sensors 
which complete and electric circuit when they sense 
?re, smoke, etc. When this takes place, current can 
flow from source 29 via line 32 and open valve 11. Ele 
ment 35 uses a relay (see FIG. 3) which operates when 
current ?ows in this manner, closing the switch a and 
raising the switch b (see FIG. 3). This causes current 
to flow in line 33 and to be interrupted in line 34. The 
latter result causes the magnetic valve 12 to open. If 
current supply is interrupted, current ceases to flow in 
line 30 and line 34, so that in this case also the valve 
12 will open. 
While the invention has been illustrated and de 

scribed as embodied in a sprinkler system, it is not in 
tended to be limited to the details shown, since various 
modifications and structural changes may be made 
without departing in any way from the spirit ofthe pres 
ent invention. 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can 
by applying current knowledge readily adapt it for vari 
ous applications without omitting features that, from 
the standpoint of prior art, fairly constitute essential 
characteristics of the generic or speci?c aspects of this 
invention and, therefore, such adaptations should and 
are intended to be comprehended within the meaning 
and range of equivalence of the following claims. 
What is claimed as new and desired to be protected 

by Letters Patent is set forth in the appended claims: 
1. In a sprinkler system, a combination comprising a 

sprinkler conduit; a water supply conduit; a diaphragm 
valve interposed between said sprinkler conduit and 
said water supply conduit; a pressure conduit commu 
nicating with a source of pressurized gas and with said 
diaphragm valve for normally maintaining the latter 
closed by the pressure of said gas; a bypass conduit hav 
ing one end portion communicating with said pressure 
conduit intermediate said source and said diaphragm 
valve, and another end portion communicating with 
said sprinkler conduit; a control valve interposed in 
said bypass conduit; a venting valve interposed in said 
pressure conduit; and a permanently energized ?re 
alarm circuit connected with said control valve and 
said venting valve and normally maintaining both of 
them closed, said circuit being operative for opening 
said venting valve when detecting a fire, and for open 
ing said control valve in automatic response to said cir 
cuit becoming inoperative. 

2. A combination as defined in claim 1; and further 
comprising a throttle valve interposed in said pressure 
conduit and an additional throttle valve interposed in 
said bypass conduit. 
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3. A combination as de?ned in claim 1; and further 
comprising a ?rst throttle valve interposed in said pres 
sure conduit, and a second throttle valve interposed in 
said bypass conduit and cooperating with said ?rst 
throttle valve for maintaining the pressure in said pres 
sure conduit at a level sufficient to maintain said dia 
phragm valve closed despite a pressure drop in said 
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sprinkler conduit below said level. 

4. A combination as defined in claim 1; and further 

comprising indicating means connected with said pres 
sure conduit and operative for indicating a drop in the 
gas pressure below a predetermined level. 

* * * * >l< 


