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This invention relates to improvements in 
alarm actuating apparatus for Sprinkler Systems 
and the like. More especially it relates to in 
proved means for adjusting the "tie-Over' period 
of apparatus such as is disclosed in Letters Patent 
1,589,858 granted to me June 22, 1926. 
Whenever fire extinguishing discharge from a 

sprinkler system takes place, it is desirable that 
an alarm be given indicating that the System is 
in active operation. It is equally desirable that 
the cessation of such alarm truly indicate that 
discharge from the sprinkler system has ceased. 
In the case of wet pipe Systems, to which this 
invention is particularly directed, the actuation 
of the alarm is effected by flow of Water to the 
alarm actuating mechanism and theoretically 
this flow should occur only when discharge fioW 
through the main System takes place, for there 
is a so-called alarm valve in the main distributing 
or feed pipe which opens and closes in accordance 
With the systern flow and Which also controls the 
passage to the alarm actuating mechanism. In 
practice, however, it not infrequently happens 
that this alarm valve is opened by Surge into the 
main System even though the sprinklers are all 
closed, and such opening of the valve admits 
water to the alarn actuating mechanism and 
may result in a false alarm indicating that the 
system is actually discharging. On the other 
hand, when a System is in operation and an 
alarna is being given indicating that fact, it also 
happens that, due to a back-Surge or temporary 
Stoppage of flow in the main line, the alarm valve 
Will close and thus cut off the fiOW to the alarm 
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actuating apparatus. In consequence the alarm 
may cease thus again falsely indicating by its 
silence that the sprinkler system is not operating, 
whereas in fact the sprinklers are still discharg 
ing. 

In the apparatus disclosed in my aforesaid 
Tetters Patent, I provided means for minimizing. 
the false opening of the alarm valve clapper, 
means for avoiding a false alarm when this 
clapper temporarily opens, and means for main 
taining the alarra during a re-closing of this 
clapper after it had been opened by discharge 
flow past it. In the apparatus of the patent, 
however, no means Were provided whereby the 
alarm actuating apparatus could be adjusted to 
Suit the operative conditions of the sprinkler 
System with which it might be associated. These 
conditions are affected by the character and size 
of the sprinkler System, the normal water pres 
SUre of the Supply and the characteristics of this 
Supply as regards variation in pressure, Water 

hammer conditions, volume, etc. Since all of 
these factors or influences are encountered in 
every installation and make it necessary to have 
a different 'tie-over' period for each alarm appa 
ratus, the present invention is directed primarily 
to means for adjusting the actuating apparatus 
to the end that a standard assembly may be 
readily adapted to the particular System to which 
it is applied. 
More especially the principal object of the 

invention is to provide an adjustable open-drain 
from an accumulation chamber so that when this 
drain is sealed by the Water accumulating in the 
chamber a suitable volume of air will be en 
trapped therein to meet the requirements of the 
System. It is also a feature to provide for the 
adjustment of the rate of flow through this open 
drain and to otherwise Simplify the construction 
of the apparatus. 

It is intended that the patent shall cover by 
Suitable expression in the appended claims, what 
ever features of patentable. novelty exist in the 
invention disclosed. 

In the accompanying drawing: 
Figure 1 is an elevation, largely in section, 

showing apparatus embodying the present im 
provements; 

Figure 2 is a plan in Section on line 2-2 of 
Figure 1 but With the alarm valve. clapper re 
moved; 

Figure 3 is an elevation of a detail in Section on 
line 3-3 of Figure 1; 
Figure 4 is an elevation in section of the accu 

mulation chainbei Showing a modified form of 
adjustable open drain; and 

Figure 5 is another elevation like Figure 4 
showing a different arrangement for adjusting 
the location of the open drain. 

Referring to the drawing, the supply pipe 10 
and distributing pipe 12 of a wet pipe sprinkler 
Systern are connected by a valve casing 14 hous 
ing an alarin valve 16. This is preferably of the 
differential type whose intermediate chamber is 
an annular groove 18 provided in its seat 20. 
Whenever the alarm valve is seated this inter 
mediate chanber is cut off from the main system, 
but is open to atmosphere through a pipe 22 and 
casing 24 constituting an accumulation chamber. 
This chamber, as will more particularly herein 
after appear, is vented to atmosphere. 
Although the alarm valve is of the differential 

type, the alreaS of its two faces are so nearly 
equal that the distribution side has but slight ad 
Vantage Over the Supply side. Consequently, when 
the preSSures on the alarm valve are nearly equal, 

5 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 



5 

O 

5 

20 

3 5 

40 

45 

50 

2. 
SUiges in the water Supply may cause temporary 
lifting of the valve 16, with resulting flow to the 
accumulation chamber 24. Such flows are some 
What eliminated by a restricted by-pass from the 
Supply side to the distribution side of the alarm 
Valve through a small pipe 26, a fitting 27 with 
restricted opening 28, and a connection 30. When 
the pressure of tha Supply rises slowly So as to 
exceed the preSSUre on the distribution side but 
not enough to overcome the differential, this by 
pass transmits this slow increase of pressure to 
the water beyond the alarm valve and thus man 
tains the differential substantially constant. 
This prevents lifting of the alarin valve due to 
further SiOW rise, or to iminor Surges, and reduces 
the frequency of intermittent flow of water 
through pipe 22 into the accumulation chamber 
24. A check valve 32 in the by-pass pipe 26 pre 
vents any flow backward past the alarm valve 
and thus maintains the pressure above the valve 
with corresponding further protection against its 
Opening by Surge consequent upon the reestab 
lishment of the supply pressure after it has 
dropped. However, upon a very sudden or sub 
stantial increase of pressure on the supply side, 
the alarm valve will be lifted from its seat, be 
cause the restricted opening 28 is only large 
enough to handle flow caused by a small or 
gradual increase. When the alarm valve is thus 
lifted flow occurs into the accumulation cham 
ber 24. . 

The bottom of this chamber is formed by a dia 
phragm 34 which is secured at its edge and has 
its center supported by a compression Spring 36. 
On and attached to the diaphragm is one end of 
a lever 38 whose other end carries a valve 40 for 
closing an outlet 42 leading to pipe 44 which con 
nects with the covered drain 46. This lever is 
pivoted on a fixed support and is so arranged 
that depression of the diaphragm Swings it and 
seats its valve 40 cver the outlet 42. The size of 
this drain outlet and the strength of the spring 
Supporting the diaphragm can be so proportioned 
that all flow entering the accumulation chamber 
during intermittent or casual openings of the 
alarm valve, followed reasonably soon by its 
closure, will be discharged before sufficient accu 
mulation occurs to depress the diaphragm and 
close valve 40. But upon a sustained opening of 
the alarm valve, as when discharge through the 
main system occurs, the inflow to the accumula 
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tion chamber being greater than the outflow 
through outlet 42, will in a short time rise rapidly 
in the accumulation chamber, compress the air 
above it and cause the diaphragm to flex and 
Seat the Valve 40. 
The Water thus accumulating Will effect the 

Sealing of another Outlet 48 Which is provided in 
the Wall of the accumulation chamber and is 
connected by pipe 5 to the drain 46. This cut 
let may be closed either before or after the flex 
ing of the diaphragm 34, depending upon whether 
or not the stored up pressure in the accumulation 
chamber is to continue the alarn for a COIipara 
tively long or short time. If a long period is re 
quired, this outlet 48 Will be relatively near the 
botton. Of the chanber and Will accordingly be 
sealed by the water before the outlet 42 is closed. 
On the other hand, if only a Short period of SUS 
tained alarm is required outlet 48 will be located 
higher up in the wail of the accumulation cham 
ber. m 

As shown in Figure 1 this open drain outlet 
comprises a tube 52 extending through a Suit 
able opening 54 in the wall of the accumulation 

1,984,067 . 
chamber, having its inner end turned from the 
aXis Cf the opening so that upon rotation of the 
tube itS inner open end 43 will assume different 
positions. Vertically in the chainber. Thus if a. 
long 'tie-over' period is desired, the tube will be 
turned With its inner end downward, as shown 
dotted in Figure , whereas if a short tie-over 
period is preferred, the tube is turned Lipward as 
SOWin in ful lines. The tube is rotataole in a 
bushing 56 SCrewed into the opening 54 and a 
packing hut 58 can be tightened to hold the tube 
in adjusted position and to prevent leakage. 
The positionig of the tube, or more particul 

larly its inner open end 6.3, Will determine the 
quantity, Gif air to be entrapped in the chamber 
When the acciaiulating Water covers the open 
end. The period of tine required to compress 
this air to a point where the alarm apparatus 
will operate may be further controlled by using 
tubes With different bores or by using tips 60 at 
the discharge end of the tube having different 
size outlets. Ordinarily the proper positioning of 
the inner end of tha the Will provide Sufficient 
adjustEnert aid it is not generally necessay to 
vary the disciharge fow through the tube. 

esides the drain outlets 42 and 48, there is 
another outlet at the top of the accumulation 
chamber from which pipe 62 leads to alarm actu 
atting devices. One of these is represented as a 
switchbox 64 having a diaphragm 66 whose flex 
ings are controlled by the pressure in the accum 
ulation chamber. As illustrated this device com 
prises two binding posts 68 and 70 which form 
part of an alain circuit. A shown SonneWhat dia 
granarnatically. This circuit may be completed 
by a blade SWitch 72 pivoted to one post aid 
adapted to engage the other. This blade is urged 
by a spring 74 against an insulating block 75 rest 
ing on the diaphragrin 66. When this diaphragm. 
is flexed upward, due to rise of pressure in the 
accumulation chamber, the force of Spring 74 is 
overcome, the blade switch closed, and the alarm 
initiated. This will continue until the pressure 
in the accoinulation chamber again falls where 
upon the spring 74 will swing the blade switch 
Out of contact With post 70 and thus terminate 
the alarm. 
From the pipe 62 between the accumulation 

chamber and the SWitchbox 64 is a connection 
76 leading to a casing 78 in which is a diaphragm 
80- attached to the Steii. 82 of a relay valve 84. 
This valve controls a separate passage for Water 
leading fron any Source of constantly available 
pressure, Such as the Supply pipe O. As showin, 
this separate passage cornprises a pipe 86, a chain 
ber 88 to which it ieads and in which is the relay 
valve 84, a chainiker 90 on the other side of the 
relay waive and a pipe 92 leading to Suitable alarm 
apparatus Such as a Water notor alarn (not 
ShOWn). 
is vented to atmosphere by pipe 96 through 
which nay drain any wate1 that nay leak past 
the valve stem 82 when the relay valve is open. 
Under the latter valve is a spring 98 by which 
the valve will be closed upon the pressure above. 
the diaphragm being reduced to a predetermined 
degree. 
Upon cessation of discharge from the main sys-. 

tem and consequent stoppage of flow, the alarm 
valve will reseat and shut off the flow to the ac 
cumulation chamber. Flow froin the chamber 
continues however through the restiricted outlet, 
48 due to the expansion of the air which has been 
entrapped in the upper portion of 24, the space 
below diaphragm 66 in switch box 64, the space. 

A chamber 94 under the diaphragin 80 
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1984,067 
above diaphragm 80 in relay valve 78 and con 
necting lines as represented by 62 and 76. The 
fall in pressure which takes place as a result of 
the continued flow from outlet 48, resulting from 
the expansion of the entrapped air, proceeds to 
the point where spring 74 can force the SWitch 
blade 72 to an open position and the Spring 98 
can seat the relay valve 84, thus effecting a 
silencing of the alarms. Further flow through 
the outlet 48 reduces the pressure upon the dia 
phragm 34 to a point where the Spring 36 can 
flex the diaphragm upward and thus lift the valve 
40 from the outlet 42. When this occuEIS the re 
maining water in the accumulation chamber 
rapidly escapes and leaves the System in its initial 
condition. 

In Figure 4 a modified arrangement is disclosed 
in which the open drain 48 is a tube 52' al 
ranged at an angle in the accumulation chamber. 
This tube can be moved in or Out of the opening 
54' so as to position its open end 48 at any desired 
level. 

In Figure 5, the accumulation chamber 24 is 
shown as having several openingS 54a, 54b, 54c 
and 54d in its Wall at different levels. The proper 
opening is selected and an outlet connection 56' 
is inserted therein and connected to the Waste 
pipe 50. The other openings are closed with re 
movable plugs. 
The invention thus provides for the giving of an 

alarm that is truly indicative of the conditions 
existing in the main system and eliminates the 
false soundings of alarms, or the false silencing 
of an alarm due to temporary changes of Con 
ditions within that system. The arrangement of 
two separate drains in the accumulation chann 
ber, each serving its own particular function and 
each designed according to its own Special use, 
enables the apparatus to be adjusted for any con 
ditions. The large drain outlet 42 for leakage or 
intermittent flow can be closed at any predeter 
mined setting, leaving the inflow then free to 
compress the air trapped in the accumulation 
chamber. The drain outlet 48 is made Small 
relative to outlet 42 but within restricted initS 
may be varied in size in order to control the rate 
of discharge of water which rises above it during 
the accumulation period. And by Suitably locat 
ing this outlet 48 the volume of air entrapped 
in the chamber may be predetermined, thus pro 
viding for the correct timing of the Operating 
cycle which is involved in building up and releas 
ing the pressure in actuating the alarn. 
The spring 36 can be designed to hold the drain 

outlet 42 open until a predetermined pressure is 
exerted upon the diaphragm 34. When inflow has 
ceased and the pressure on the diaphragm has 
been reduced by discharge through the Open drain 
48 to the said predetermined pressure, the Spring 
36 Will force the diaphragm 34 upward thus Open 
ing the valve 40 and allowing the water to run off 
more rapidly. The added advantage, of causing 
the escape of water from the accumulation cham 
ber to be as slow as desired, enables the alarm to 
be prolonged while the chamber 24 is being emp 
tied and also enables the stored energy in the 
trapped air to be utilized to carry on the func 
tion of the alarm valve when the latter is inop 
portunely closed. 
The different methods shown in Figures 1, 4 

and 5, by means of which the level of discharge 
outlet 48 may be varied, serve to show how vary 
ing amounts of air may be entrapped in an ac 
cumulation chamber to accomplish the results 
desired in a particular instance. It is to be under 

3 
stood, however, that the principle involved is that 
of having an adjustable orifice in an accumulation 
chamber and is not to be limited to the Specific 
means illustrated. 

i claim: 
... 1. Alarm actuating apparatus adapted to be 
connected to a water supply System having a valve 
operable in accordance with the flow therethrough 
comprising, in combination, a passage controlled 
by Said valve; an accumulation chamber in Said 
passage having a drain outlet restricted relative 
to said passage; pressure actuated means for 
closing. Said outlet upon the occurrence of a pre 
determined pressure; another drain outlet from 
said chamber which is constantly open and . Of 
restlicted capacity With respect to Said first men 
tioned drain outlet; pressure responsive means 
adapted, upon rise of pressure in the accumula 
tion chamber above said predetermined pres 
Sure, to actuate the alarm; and an outlet from 
said chamber having connection with said pres 
sure responsive means; the said open drain out 
let being adjustable SO as to be located in the Wall 
of Said chamber at Such a level that upon its 
being sealed by the accumulation of water in the 
chamber, a suitable volume of air Will be en 
trapped therein to store up sufficient pressure 
to actuate said pressure responsive means and 
maintain said actuation during a temporary clos 
ing of the alarm Valve. 

2. Alarim actuating apparatus comprising a cas 
ing and a paSSage thereto from a liquid Supply 
system; an Outlet from Said casing restricted rela 
tive to said passage; a valve for said outlet; means 
responsive to a predetermined pressure developed 
in the casing for closing said valve; other means 
adapted to be attached to the Wall of Said casing 
providing a continuously open drain of restricted 
capacity with respect to said first mentioned out 
let; and pressure responsive means connected with 
Said casing and adapted upon rise Of pressure 
therein beyond said predetermined pressure to 
actuate an alarm; the said other means being 
adjustable to permit locating the entrance to Said 
open drain at a level whereat upon the sealing 
thereof by Water accumulating in the casing, a 
volume of air is entrapped in the casing corre 
sponding to the period during which said alarm 
is to be continued after cessation of flow into the 
casing. 

3. Alarm actuating apparatus comprising a 
casing and a passage thereto from a liquid Sup 
ply System; an outlet from Said casing restricted 
relative to said paSSage; a Valve for said outlet; 
means responsive to a predetermined pressure 
developed in the casing for closing said valve; 
other means adapted to be attached to the wall 
of said casing providing a continuously open 
drain of restricted capacity with respect to said 
first mentioned Outlet; and preSSure responsive 
neans connected With Said casing and adapted 
upon rise of pressure therein beyond Said preder 
termined pressure to actuate an alarm; the said 
other means being adjustable to permit locating 
the entrance to said open drain at different lev 
els in said casing. 4. Alarm actuating apparatus for a Sprinkler 
System adapted to Sound an alarm upon Sprink 
ler discharge and to Stop Said alarm upon ces 
sation of said discharge comprising, in combina 
tion, a passage leading from Said System; a valve 
controlling flow in Said paSSage in accordance 
With flow in the main system; a casing receiving 
the flow through said passage; a closable drain 
from said casing restricted relative to Said pas 
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sage; means responsive to a predetermined pres 
Sure developed in Said casing for closing Said 
drain; a second drain from Said chamber of re 
stricted capacity with respect to the first men 
tioned drain; said second drain being constantly 
open and adjustably located at a level whereat 
its sealing by the flow accumulating in Said cas 
ing entraps a volume of air which is compressed 
by further fow through Said passage; preSSure 
responsive means connected to Said casing and 
adapted upon rise of pressure above Said pede 
termined pressure due to the compression of said 
air to actuate an alarm; the location of Said Open 
drain being Selected to determine the Volume of 
air entrapped in accordance With the period in 
which said alarm is to be actuated after Stoppage 
of flow in Said paSSage. 

5. Alarm actuating apparatus comprising a 

1984,067 
casing and a passage thereto from a liquid Sup 
ply system; an outlet from Said casing restricted 
relative to said passage; a valve for said Outlet; 
means responsive to a predetermined presSure 
developed in the casing for closing said valve; 
pressure responsive means connected with Said 
casing and adapted, upon rise of pressure therein 
above said predetermined pressure, to actuate an 
alarm; a continuously open drain from Said cas 
ing of restricted capacity with respect to said 
first mentioned outlet; and means for selectively 
positioning said open drain at Such a level in Said 
casing as to determine the Volume of air entrapped 
in said casing in accordance With the period in 

IO 

which said alarm is to be actuated after stoppage 5 
of flow in said passage. 

WTIAM. A. KENNEDY. 


