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This invention relates to automatic sprink 
ler systems of the dry pipe type, and the 
principal object of the invention is to pro 
vide an improved exhauster operative un 
der predetermined conditions to effect a 
rapid relief of pressure in the dry pipe sys 
tem. 
Another object is to provide an improved 

device sensitive to pressure drop in the dry 
to pipe system for rapidly exhausting the said 

system upon a pressure drop in the latter of 
predetermined amount and rapidity. 

Still another object is to provide an ex 
hauster of the stated character that shall 15 be automatically self-compensating for 
pressure drops in the dry pipe system occur 
ring at a rate not exceeding a predetermined 
minimum, and which shall be actuated only 
by a pressure drop in the system exceeding 

20 the predetermined minimum both as to 
amount and rate. 
The invention further resides in certain 

novel structural and operating features and 
details hereinafter set forth and illustrated 

25 in the attached drawings, in which: 
Figure 1 is a vertical sectional view of an 

exhauster made in accordance with my in 
vention, and 

Fig. 2 is a plan view of the exhauster. 
30 With reference to the drawings, the ex 

hauster in a preferred embodiment com 
prises a casing 1, the interior of which is 
divided by diaphragms 2 and 3 into three 
chambers designated respectively 4, 5 and 6. 

35 The channber 4 is adapted through a port 4a 
for connection to a dry pipe system, and a 
second port 4b constitutes an outlet or ex 
haust opening for this chamber and is nor 
mally closed by an interiorly seated valve 7. 

40 A spring 8 is provided which exerts a pres 
sure of predetermined strength tending to 
retain the valve 7 on its seat. 
Extending upwardly from the valve 7 

through a guide 11 is a stem 9 which at its 
upper end is secured to the diaphragm 2, the 
stem 9 extending through the diaphragm and 
having a longitudinal passage 12 terminating 
at its opposite ends in the chambers 4 and 5 
respectively and establishing communication 

59 therebetween. The joint between the stem 9 

4. 5 

and the guide 11 is a relatively loose one of a 
non-pressure retaining character whereby 
fluid pressure is permitted to pass more or 
less freely from the lower part of the cham 
ber 4 into the upper part thereof above the guide flange 11. . . . . . . 
The casing 1 has a third port 13 in the wall 

of the chamber 5, this port being normally 
closed by a valve 14 slidable within a cylinder 
15 in the casing extending inwardly from the 
said port. The valve 14 has a stem 16 which 
extends transversely into the interior of the 
chamber 5 and which has alongitudinally re 
cessed end portion 17 slidably engaged with 
in a port 18 at the side of the chamber oppo 
site the port 13. A spring 19 confined be 
tween the casing and a collar 21 on the stem 
16 exerts a predetermined pressure tending 
to retain the valve 14 on its seat closing the 
port 13. A guide disk 22 carried by the 
stem 16 fits slidably within the cylinder 15 
and constitutes a support and guide for the 
valve end of the stem. This disk 22 is per 
forated or is recessed at the edges, however, 
to permit free passage of fluid, and it will 
also be noted that the valve 14 is loosely fitted 
within the cylinder 15, thereby also to per 
mit free passage of fluid from the interior 
of the casing to the said port. - . . . . . 

Pivotally mounted at 23 in the casing 1 is st 
a lever 24, the lower bifurcated portion of 
which, embracing the stem 16, engages the 
inner face of the collar 21. The upper por 
tion of the lever 24 is normally engaged by a 
projection 25 depending from the under side 
of the diaphragm 3. The plate 26 to which 
the lever 24 is pivotally secured and in which 
the projection 25 is guided preferably is pro 
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vided with openings affording free passage 
of fluid to the under side of the diaphragm3. 
The port 18 connects with a bypass channel 
20 in the wall of the casing extending up 
wardly to the chamber 6, this passage where 
it enters the latter chamber being restricted 
by a pin 27 made preferably of a non-cor 
rodible material, such as mono metal. The 
outer or head end of this pin is secured with 
in a hollow screw 28 threaded into the casing, 
through which screw the said pin 27 is intro 
duced and in which it is retained by means 
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of an inner screw 29. The pin 27 almost en 
tirely closes the port 31 where the passage 17 
connects with the chamber 6. 
In practice and as previously set forth, the 

chamber 4 is connected through the port 4a. 
with the dry pipe sprinkler system, which 
system contains air pressure in excess of at 
mospheric, this air pressure being relied upon 
to maintain on its seat the dry pipe valve con 
necting the dry pipe system with the water 
mains and thereby excluding water from the 
dry pipe system. Pressure in the dry pipe 
system and in the chamber 4 is transmitted 
through the passage 12 in the valve stem 9 
to the chamber 5, and thence through the by 
pass 18-20-31 to the chamber 6. Follow 
ing equalization of pressures in the chambers 
4,5 and 6, after the manner set forth, the pin 
27 effectively traps the air pressure in the 
chamber 6. The fact that the pin 27 does 
not completely close the port 31 permits leak 
age between the chambers 4 and 6 sufficient 
to effect equalization of the pressures within 
the said chambers for minor or slow pressure 
drops in the dry pipe system. Assuming, 
however, a rapid leakage of air from the sys 
tem due, for example, to the opening of a 
sprinkler head, the consequent sudden and 
substantial drop in pressure within the cham 
bers 5 and 6 creates a differential at opposite 
sides of the diaphragm 3, causing the latter 
to be flexed downwardly and thereby, 
through the lever 24, withdrawing the valve 
14 from its seat and opening the port 13. 
Opening of the port 13 results in an immedi 
ate and rapid relief of pressure in the cham 
ber 5, and creates a momentary pressure dif 
ferential at opposite sides of the diaphragm 
2, causing the latter to be flexed upwardly 
and elevating the valve 7 from its seat. The 
exhaust port 4b is thereby opened with a 
consequent complete and rapid relief of pres 
sure in the dry pipe system and admission 
thereto through the dry pipe valve previously 
mentioned of water from the main. 

It will be noted that the spring 19 affords 
a means for determining the pressure differ 
ential in the chambers 5 and 6 required for 
retraction of the valve 14, it being necessary 
to overcome the pressure of the spring in 
opening the valve. The operative differential 
may thus be regulated as desired by selection 
of the spring. Similarly, the size of the pin 
27 controls the minimum rate of pressure 
drop in the system required for actuation of 
the valve 14 by controlling the leakage of 
pressure from the chamber 6 to the chamber 
5, and this minimum rate may thus be regu 
lated as required. Actuation of the exhauster 
may thus be made dependent not only upon 
a predetermined minimum pressure drop but 
also upon a predetermined minimum rate at . 
which the drop occurs. Actuation of the ex 
hauster due to normal slow leakage from the 
system is thereby avoided. 

There may be considerable structural modi 
fication without departure from the inven 
tion as defined in the appended claims. 
I claim: 
1. In an exhauster for dry pipe systems 

and the like, the combination with a pressure 
relief valve for said system, of control means 
for said valve including a pressure-actuated 
element, means providing pressure areas at 
opposite sides of said element, a port for 
each of said areas through which the latter 
communicate with said system, and a pin of 
non-corrodible alloy detachably inserted in 
one of said ports to relatively restrict said 
port as compared with the other whereby a 
pressure change in the system occurring at a 
rate exceeding a predetermined minimum 
creates a pressure differential between said 
areas and consequent actuation of said ele 
ment. 

CO v 

2. An exhauster unit for dry pipe systems 
and the like comprising a casing having an 
opening constituting an exhaust port for said 
system, a valve normally closing said port, 
and control means for said valve including a 
pressure-actuated member defining independ 
ent pressure areas in the interior of said cas 
ing, a port for each of said areas through 
which the latter communicate with said sys 
tem, and an element of non-corrodible alloy 
occupying a position in one of said ports rela 
tively restricting said port as compared with 
the port of the other area whereby a pressure 
change in the system occurring at a rate ex 
ceeding a predetermined minimum creates a 
pressure differential between said areas and 
consequent actuation of said member, and 
means providing for withdrawal of said 
port-restricting element from the exterior of 
the casing. . . . 

3. An exhauster unit for dry pipe systems 
and the like comprising a casing, movable 
pressure responsive partitioning members di 
viding the interior of the casing into three 
chambers, one of said chambers having an 
exhaust port and being adapted for connec 
tion with the said system, a valve controlling 
the exhaust port and operatively connected 
to one of said partitioning members, a pas 
sage between the first-named chamber and a 
second chamber, said second chamber also 
having an exhaust port, a valve controlling 
the last-named port and operatively con 
nected to the other of said partitioning mem 
bers, a second passage connecting the second 
chamber with the third chamber, an element 
of non-corrodible alloy detachably inserted 
in said second passage to relatively restrict 
the latter with respect to the first-named pas 
sage, and means for retracting said element “ 
from the exterior of the casing. 
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