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In automatic sprinkler systems of the wet 

type it is customary to install at Some suit 
able point an alarm check valve which is 
operative upon the opening of a sprinkler 
head, break in the line or like condition, to 
permit a flow of water to actuate alarm de 
vices of any suitable type, adapted to give 
an audible alarm and notify those in the 
vicinity of the opening of the head. When 
the water for the system is taken directly 
from the city mains, as well as under cer 
tain other conditions often encountered in 
the installation of sprinkler systems, it is 
found that momentary fluctuations in the 
water pressure, pulsations in the water col 
umn or “water hammer’ are of not infre 
quent occurrence, resulting in momentary 
opening of the alarm check valve with con 
sequent passage of a certain amount of water 
to the alarm devices which, if sufficient in 
quantity, results in the actuation of the 
alarms although in fact none of the sprinkler 
heads have actually opened, a break occurred 
in the line or other condition arisen in con 
sequence of which alarm should be given. 
To obviate the giving of false alarms in 

the manner to which reference has just been 
4 having a central cavity or valve chamber made, devices known as retarding valves 

have been proposed which are adapted for 
connection between the alarm check valve 
and the alarm devices and intended to pre 
vent the actuation of the latter until the 
alarm check valve has remained open for a 
predetermined interval, thus negativing the 
liability of false alarms being given follow 
ing momentary openings of the alarm check 
valve due to variations in the water pressure 
or the like. . . 

It is therefore an object of the present in 
vention to provide a retarding valve adapted 
for performance of the function to which 
reference has just been made which is posi 
tive in operation, extremely simple in con 
struction, embodies but a few parts and 
these of a character which can be manufac 
tured with a minimum of difficulty, which 
is not liable to get out of order under oper 
ative conditions and which is so arranged 
and constructed that the working parts may 
be readily inspected and, if necessary, clean 
ed, without the necessity of taking the valve 
apart or of breaking any pipe joints in the 
sprinkler system with which it is connected. 
The invention further includes other ob 

jects and novel features of design, construc 
tion and arrangement hereinafter more par 
ticularly described or which are apparent 
from the accompanying drawing forming a 
part hereof and in which I have illustrated 
one form of the invention. 
In the said drawing Fig. 1 is a central 

vertical Section through my improved re 
tarding valve with the parts shown in nor 
mal position, that is, the position which they 
oldinarily occupy when the valve is installed 
in a sprinkler system; Fig. 2 is a frag 
mentary view similar to Fig. 1 but showing 
the parts in a different position, while Fig. 
3 is a fragmentary section on line 3-3 in 
Fig. 1 looking in the direction of the arrows 
and with certain parts shown in elevation. 
Like numerals are used to designate the 
anne parts in the Several figures. 
As shown, the retarding valve comprises 

a base 1 having a circular peripheral fange 
cooperative with a similar flange disposed 
at the lower end of a dome 2, both flanges 
being drilled for the passage of bolts 3 by 
means of which the dome is operatively se 
cured on the base. The base is provided 
with a central downwardly extending boss 
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5 and and is axially bored and threaded at 
its lower end for the reception of a bushing 
6 formed preferably of brass or other non 
corrodible metal; the upper end of this 
bushing when the latter is screwed into place 
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preferably projects for a short distance 
above the bottom of the valve chamber 5 
and forms a flat horizontal seat 7 for a pur 
pose to be hereinafter described. At the 
center of this seat is provided a small bore 

0. 

or restricted orifice 8 communicating with 
the larger bore 9 in the body of the bushing 
and which is preferably of considerably 
greater diameter than the orifice. Prefer 
ably the lower end of the bushing extends 
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below the boss and is provided with an out 
wardly directed flange 6' whose perimeter is 
shaped to form a nut which may be con 
veniently gripped by a wrench to enable the 
bushing to be readily screwed into or out of 
the boss. 

Extended across the bottom of the dome 2 
and upper end of the base is a flexible dia 
phragm 10 which may be held in place in 
any suitable way, conveniently by gripping 
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its marginal edge between the flanges with 



O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

2 
which the base and dome are respectively 
provided. This diaphragm may be of any 
suitable material and of ordinary construc 
tion and is operative to support at its center 
a vertically movable valve 11 having an axial 
bore 12 and an outwardly extending flange 
11 at its upper end which is adapted to seat 
on the upper face of the diaphragm, the lat 
ter of course being centrally perforated for 
the passage of the valve. Beneath the flange 
the valve may be provided with an external 
thread adapted for the reception of a clamp 
ing nut 13 which, when screwed into posi 
tion, abuts the under face of the diaphragm 
and clamps the latter to the valve. The 
valve 11 is of sufficient length to enable its 
lower end to seat on the upper end of the 
bushing 6 when the diaphragm is in a hori 
zontal or substantially horizontal position as 
shown in Fig. 2, and for constantly yet yield 
ingly urging the valve and diaphragm up 
wardly so as to flex the latter and maintain 
the lower end of the vaive normally out of 
contact with the bushing, a coil spring 14 is 
loosely disposed about the valve with its 
lower end resting on the bottom of the valve 
chamber and its upper end lesting against 
the hut 11, the strength of this spring being 
preferably slightly in excess of the exact 
amount required to flex the diaphragm and 
hold the valve away from the bushing. 
Preferably also the lower end of the spring 
surrounds the projecting end of the bushing 
sufficiently loosely to enable the latter to be 
screwed in or out without disturbing the 
spring while the lower end of the valve 
chamber may desirably be constricted some 
what and arranged to form a suitable seat 
for the spring. 
The dome 2 is provided, preferably near 

its lower end, with an inlet connection 15 
conveniently formed in a suitable boss 16 on 
the exterior of the dome and to which, when 
the retarding valve is installed in a sprinkler 
system, is connected a pipe 17 extending to 
the alarm check valve and which is operative 
upon the opening of the latter to convey 
water from the check valve to the interior of 
the dome of the retarding valve. For the 
most satisfactory operation of the device the 
effective area of this inlet and of the pipe 
running there from to the alarm check valve 
should ordinarily be greater than the effec 
tive area of the bore 12 in the valve 11 so 
that water can enter the dome thi'ough the 
inlet more rapidly than it can be discharged 
through the bore in the valve. The dome of 
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the retarding valve is also provided at its 
upper end with an outlet connection 18 from 
which a pipe 19 is extended to the alarm 
devices and through which when an alarm 
is to be given water is conducted from the 
interior of the dome as hereinafter described. 
The valve chamber 5 is provided with a 

drain connection 20 from which a pipe 21 
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may be extended to the main drain of the 
system, the drain 20 being preferably so lo 
cated as to substantially align with the space 
between the lower end of the valve 11 and 
the upper end of the bushing when the valve 
is in elevated or normal position, and for con 
veniently supporting the retarding valve in 
an upright position when installed in a 
sprinkler system the base may be provided 
with an interiorly, threaded boie disposed at 
any suitable point and adapted to receive the 
threaded end of a supporting rod 22 running 
to any convenient Support. 
To enable inspection of a portion of the 

interior of the valve chamber and to facili 
tate the cleaning of the lower end of the 
valve and upper end of the bushing in case 
of the accumulation of any deposits the eon, 
I preferably provide the boss 4 with a late 
ally extending, cylindrical exteriorly thread 
ed projection 25 centrally bored and closed at 
its outer end by a glass 26 disposed between 
packing rings 27 and removably maintained 
in position by a bezel screwed upon the end 
of the projection. As the bore in the boss is 
preferably aligned with the upper end of the 
bushing, the condition of the valve seat and 
the lower end of the valve may be readily ob 
served through the glass when desired and, 
if found to be corroded or to have accumu 
lated any appreciable deposits, may be read 
ily cleaned by removing the glass and insert 
ing a suitable instrument through the bore, 
thus avoiding the necessity of dismantling 
the retarding valve and breaking the joints 
in the pipes which are connected to it to 
enable the cleaning operation to be per 
formed. 
The operation of the retarding valve when 

connected in a sprinkler system as above de 
scribed is as follows: Under normal condi 
tions, that is, when the alarm check valve of 
the system is closed, no water can flow 
through pipe 17 to the interior of the dome 
so that the latter is dry and valve 11 is held 
in raised position through the action of 
spring 14, thus maintaining diaphragm 10 
in slightly upwardly flexed condition as 
shown in Figs. 1 and 3. Upon the opening 
of the alarm check valve for any case water 
is permitted to flow through pipe 1 into the 
dome at a pressure substantially equal to 
that in the risers of the sprinkler systein, 
but so long as the diaphragm remains in tip 
wardly flexed condition so as to hold valve 
11 away from its seat a free passage is 
afforded for at least a portion of the incom 
ing water through bore 12 to the interior of 
valve chamber 5 and from thence through 
outlet 20 and pipe 21 to the main drain of 
the system, so Eit a large portion of the 
incoming water is immediately drained from 
the interior of the dome. However, as the 
incoming water is discharged into the dome 
under a relatively considerable head while 

S. 

ES 

0. 

O 

( 



: 

0 

5 

20 

25 

30 

35 

1,663,136 - 3. 

the discharge through valve 11 is under no 
appreciable head, and also by reason of the 
fact that the effective area of the inlet and 
inlet pipe are preferably greater than the 
effective area of the bore 12 as above noted, 
the incoming water is not discharged 
through valve 11 as rapidly as it flows into 
the dome through the inlet. In consequence, 
if the inflow is continued for a sufficient time 
the depth of water in the dome above the 
diaphragm progressively increases until its 
weight becomes sufficient to flex the dia 
phragm downward against the upward 
thrust of spring 14 until the lower end of 
the valve engages its seat on the upper end of 
the bushing, thus preventing any further 
discharge of water from the dome save for 
the small quantity which can always pass 
through orifice 8 irrespective of the position 
of the valve. Following the closure of the 
valve 11 in the manner described, the column 
of water above the diaphragm builds up 
with extreme rapidity since practically all 
of the incoming water is retained in the dome 
so that within a relatively short time the 
latter is completely filled and a flow through 
pipe 19 to the alarm devices established to 
set them into operation, this flow thereafter 
continuing so long as the alarm check valve 
remains open. Upon the closing of the 
alarm check valve, however, with consequent 
cessation of flow to the interior of the dome, 
the water in the latter is gradually dis 
charged through the orifice 8 until the pres 
sure on the diaphragm is diminished suffi 
ciently to allow spring 14 to flex the dia 
phragm upward to normal position follow 
ing which the remaining Water in the dome 
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is very rapidly discharged through the valve 
11, thus automatically placing the retarding 
valve again in condition for operation. 

It will be apparent from the foregoing 
that to establish a flow of water to the alarm 
devices it is requisite that the alarm check 
valve remain open at least long enough to 
permit the building up in the dome of the 
retarding valve of a column of water sufi 
cient to close valve 11 and fill the dome, and 
in practice it is customary to so proportion 
the parts that from fifteen to twenty sec 
Onds will be required for this purpose. It 
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will also be apparent that any opening of the 
alarm check valve for a shorter time than 
this predetermined interval will be ineffec 
tive to operate the alarm devices since either 
an insufficient quantity of water will be ad 
mitted to the retarding valve to build up 
therein a column sufficient to close valve 11 
or, even though sufficient for that purpose, 
to thereafter fill the dome and pass to the 
alarm devices. Consequently, any momen 
tary opening of the alarm check valve on 
account of variations in the pressure within 
the system or from any cause other than the 
opening of a sprinkler head, a serious leak 

in the line or the like will not result in the 
giving of an alarm, as the Small quantity 
of water thereby admitted to the retarding 
valve will merely drain out of the dome 
through valve 11 without closing the latter, 
or even if sufficient to temporarily close it, 
will not thereafter collect in the dome in 
sufficient quantity to completely fill the dome 
and flow to the alarm devices. 
While I have herein described and illus 

trated one form of my invention with con 
siderable particularity, I do not thereby de 
sire or intend to limit myself precisely there 
to, as various changes and modifications may 
be made in the details of the design, con 
struction and arrangement of the parts with 
out departing from the spirit and scope of 
the invention as defined in the appended 
claims. - 

Having thus described my invention, 
claim and desire to protect by Letters Patent 
Of the United States: 

1. A retarding valve for automatic sprink 
ler systems comprising a dome having an 
inlet adjacent its lower end and an outlet 
adjacent its upper end, a flexible diaphragm 
extended across the lower end of the dome, 
a valve chamber beneath the diaphragm, a 
valve movable with the diaphragm and hav 
ing a passage extending from the interior of 
the dome to the interior of the valve cham 
ber, a seat adapted to close said passage when 
engaged by the valve, a restricted orifice 
leading from the valve chamber adapted to 
drain water from the dome irrespective of 
the position of the valve, a discharge port 
leading from the valve chamber, and yield 
ing means tending to flex the diaphragm 
So as to normally hold the valve out of con 
tact with said seat. 

2. A retarding valve for automatic sprin 
kler systems comprising a dome having an 
inlet near its lower end and an outlet near 
its upper end, a base connected to the dome 
and providing a valve chamber, a diaphragm 
separating the interior of the dome from the 
chamber, a valve carried by the diaphragm 
extending into the valve chamber and hav 
ing a passage adapted to afford communica 
tion between the interior of the dome and 
the chamber, a seat for the valve operative 
to close said passage when the valve is en 
gaged there with, and means for yieldingly 
urging the diaphragm in a direction to nor 
mally hold the valve out of engagement with 
the seat. 

3. A retarding valve for automatic sprin 
kler systems comprising a dome having an 
inlet near its lower end and an outlet near 
its upper end, a base connected to the dome 
and providing a valve chamber having a 
discharge port leading therefrom, a dia 
phragm separating the interior of the dome 
from the valve chamber, a valve carried by 
the diaphragm, extending into the valve 
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chamber and having a passage adapted to 
afford communication between the interior 
of the done and the valve chamber, a seat 
in the valve chamber for the lower end of 
the valve operative to close said passage 
when the valve is seated thereon, means for 
yieldingly urging the diaphragm in a direc 
tion to normally hold the valve out of en 
gagement with the seat and a restricted ori 
fice in the seat aligned with the passage in 
the valve. 

4. A retarding valve for automatic sprin 
kler systems comprising a dome having an 
inlet near its lower end and an outlet near 
its upper end, a base disposed beneath and 
connected to the dome and providing a valve 
chamber, a flexible diaphragm separating 
the valve chamber from the interior of the 
dome, a valve carried by and extending 
through the diaphragm and having a pas 
sage from one of its ends to the other afford 
ing communication from the interior of the 
dome to the interior of the valve chamber, 
a discharge port leading from the valve 
chamber, a valve seat in the valve chamber 
aligned with the valve and operative to close 
the passage therethrough when the valve 
is seated thereon, a restricted orifice extend 
ing through the seat, and aligned with the 
passage in the valve, and means fol" yield 
ingly urging the diaphragm in a direction 
to normally hold the valve from engagement 
with the seat to permit an unobstructed flow 
of fluid from the dome through the valve 
and into the valve chambel'. 

5. A retarding valve for automatic sprin 
kler systems comprising a dome having an 
inlet near its lower end adapted to admit 
fluid to its interior and an outlet near its 
upper end, a valve chamber arranged below 
the dome, a diaphragm separating the valve 
chamber and the interior of the dome, a 
tubular valve extending vertically through 
and carried by the diaphragm, a valve seat 
in the valve chamber adapted to close the 
passage through the valve when its lower 
end is seated thereon, yielding means for 
continually urging the diaphragm in a di 
rection to normally maintain the lower end 
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of the valve out of engagement with the seat, 
a port leading from the valve chamber and 
adapted to discharge fluid admitted thereto 
through the valve and a restricted orifice 
disposed in the seat in alignment with the 
passage in the valve adapted to permit the 
escape of a limited quantity of fluid from 
the dome irrespective of the position of said 
valve. - 

6. A retarding valve for automatic sprin 
kler systems comprising a dome having an 
inlet near its lower end and an outlet near 
its upper end, a diaphragm extended across 
the lower end of the dome, a base beneath 
the diaphragm, Secured to the dome and 
providing a valve chamber, a tubular valve 
extending through the diaphragm and mov 
able therewith, a seat for the lower end of 
the valve arranged in the valve chamber 
and operative to prevent the passage of fluid 
through the valve when the valve is in en 
gagement with the seat, yielding means tend 
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ing to hold the valve out of engagement with 
the seat, and a restricted orifice in the seat 
aligned with the passage in the valve and 
operative to drain fluid from the interior of 
the dome irrespective of the position of said 
tubular valve. 

7. A retarding valve for automatic spin 
kler systems comprising a dome having an 
inlet and an outlet, a valve chamber disposed 
adjacent the dome and having a diain lead 
ing therefrom, a flexible diaphragm separat 
ing the chamber from the interior of the 
dome, a valve seat in the valve chamber, a 
valve carried by the diaphragm and coopera 
tive with said seat to prevent the passage 
of fluid from the interior of the dome to 
the chamber when in One position and to 
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permit said passage when in another posi 
tion, yielding means operative to normally 
maintain the valve in said last mentioned 
position, and a restricted orifice arranged to 
drain fluid from the interior of the dome 
irrespective of the position of the valve. 
In witness whereof, I have hereunto set 

my hand this 27th day of April, 1926. 
LEROY M. LEWIS. 
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