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PATENT OFFICE

SPRINKLER ALARM MECHANISM

. Emil M. Benson,
Rockwood Sprinkl

chusetts

Worcester,’Mass., assignor to
er Company of Massachu-

" setts, Worcester, Mass., a corporation of Massa-

- Application April 10, 1931, Serial No. 529,163
' 2 Claims. (CL 200—s83). -

This invention relates to alarm mechanism
used in connection with sprinkler apparatus op-
erating on the wet system, that is—with the
sprinkler pipes and connections at all times full

6 of water under pressure. ;
' It is the general object of my invention to pro-
vide improved control mechanism for an alarm
device by which the operation of the alarm will
be rendered miuch more certain and dependable.

A further object is to provide such control

mechanism operable at g predetermined drop in
pressure in the sprinkler pipes, independent of
the actual pressure and also independent of the
difference in pressure between the sprinkler
16 - 'pipes and the water-main.
’ I also provide an improved form of switch to
be used in my alarm mechanism and I make pro-
vision for eliminating the effect of water ham-
mer. .

My invention further relates  to arrangements
and combinations of parts which will be here-
inafter described and more particularly pointed
out in the appended claims,

A preferred form of the invention is shown in
the drawings, in which -

. Fig. 1 is a front elevation, partly in section,
of a portion of a sprinkler system having my
improvements applied thereto;

- Fig. 2 is a side elevation of my improved con-
trol mechanism, looking in the direction of the
arrow 2 in Fig. 1;

Fig. 3 is a sectional front elevation, taken along
the line 3—3 in Fig. 2;

Fig. 4 is a side elevation of the control switch;

Fig. 5 is a sectional bottom view, taken slong
the line 5—5 in Fig, 4; L

Fig. 6 is g detail sectional view, taken along
the line 6—6 in Fig. 5;

Fig. 7 is a sectional end elevation, taken along
€0 the line 7—7 in Fig. 4; :

Fig. 8 is a view similar to Fig. 7 but showing
the parts in a different position, and

Fig. 9 is a diagrammatic view showing the cir-
cuits controlled by my improved switch mecha-
nism. )

Referring to Fig. 1, I have shown a portion of
8 main water bipe 10, a sprinkler supply pipe 11
and a check valve 12 mounted in a casing 13 in-
terposed between the pipes 10 and 11. _An ordi-
nary type of water-operated alarm mechanism
may be connected by a pipe 14 to a passage 15
in the seat of .the check valve 12. When a
sprinkler opens and the water pressure falls in
the sprinkler supply pipe 11, the check valve 12

5% win eventually be overcome by the pressure in

20

slighily larger than the
.device 68. For illustration, the opening in the

the water-main 10 and will open to admit water
under. main pressure to the supply pipe 11 and
also to the water alarm connection 14, these parts
being of the usual commercial construction.

My improved control mechanism M is mount- [}
ed on the side of a pressure tank 20, which may
be secured to the supply pipe 11 by a strap or
binder 21. The control mechanism M is con-
nected by a pipe 22 to the check valve casing
13 at a point above the check valve 12,

Alarm mechanism

The details of the alarm mechanism are best
shown in Fig. 3. The alarm mechanism M com-.
prises a casing 30 having a hub or sleeve 31 pro-
Jecting from one side thereof and threaded into
a bushing 32 in the side of the tank 20 and near
the lower end thereof. Two separate chambers
34 and 35 are formed in the casing 30 and are
entirely separated by a partition 36. A hollow
cap 38 is secured to the upper end of the casing
30 by a clamping nut 39 and a similar cap 40
is secured to the lower end of the casing 30 by
a clamping nut 41, ‘

A -circuit-closing member is movably mounted
in the control mechanism M and comprises a con-
tact collar 44 (Fig. 3) threaded on a sleeve 45,
which sleeve in turn is threaded on a rod 46,
the ends of which extend into the hollow inte-
riors of the caps 38 and 40. Corrugated im-
perforate expansion members 50 and 51 are
mounted at the ends of the rod 46 and are seated
against offset rings 52 and 53, securely clamped
against annular shoulders in the casing 30. The
rings 52 and 53 and the expansion members 50
and 51 cooperate to entirely close the bassages
between the chamber 34 in the member 30 and
the chambers 56 and 57 in the caps 38 and 40.

The upper chamber 56 is connected to g pipe '
60, elbow 61 and nipple 62 to the bipe 22 previ-
ously described. The chamber 56 is also con-
nected through a bassage 64 to the chamber 35,
which in turn is connected through g nipple 66
to the tark 20.

Restrictive devices 67 and 68 are preferably
provided in the nipples 62 and 66 for controlling
the rate of flow between the pipe 22 and the
chamber 56 and between the chamber 35 and
the tank 20, for reasons hereinafter stated. Pref-
erably also the opening through the device 67 is
opening through the
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device 67 may have g diameter of .015’’ and the
opening in the device 68 may have a diameter of

010", A passage 70_ in the hub or projection 65
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the lower cap'40.

If the rod 46 and collar 44 are moved upward,
the collar 44 engages a button 72 in a switch
device S to be described, and causes movement
of a switch member to alter the condition of one
or more alarm circuits. Such circuits are shown
for illustration in Fig. 9, in which the switch de-
vice § is normally in position to maintain a
circuit C closed and a second circuit C’ open.

- The circuit C would ordinarily be associated
with a central station alarm, while the circuit
C’ would be associated with a local alarm. When
the collar 44 is moved to release the switch de-
vice S, the circuit C is opened, causing the alarm
at the central station to sound, and the circuit

¢ is closed, causing the alarm in the local circuit

_ to sound. Any other desired circuit connections
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- eircuit.

may be substituted for those shown by way of
illustration in Fig. 9.

Switch device .

My nnproved form of switch device is shown
in Figs. 4 to T, inclusive, this device being mount-
ed in the cha.mber 34 of the control mecha-
nism M.

The switch device comprises a supportmg plate
or bracket 74, secured in fixed position and hav-
ing terminals 75 and 76 mounted thereon but in-

sulated therefrom. A contact member T7 is’

mounted on an arm %8 pivoted on a screw 79
supported by the plate 74. A spring 80 mounted
concentric with the screw 79 tends to swing the
arm "8 so that the contact member 77 when re-
leased will be disengaged from the terminal 76
in the circuit C and will engage the termmal
75 in the circuit C’.

The arm 78, pivot screw 79 and spring 80 are
all insulated from the supporting plate 74 but
are connected with a terminal 82, connected by
a wire 83 to a contact member 84 (Fig. 8). A
second contact member 85 is connected to the
common return wire 86 (Fig. 9) of the alarm
The contact members 8¢ and 85 are
resilient and will move to the disengaged position

_ indicated in Fig. 8 when not posmvely held in
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contact with each other.

A stud 88 is slidably mounted in a, support 89
adjacent the contact member 85 and the ‘head
of the stud 88 is normally engaged by a glass
plate 90 (Fig. 2) which closes the front of the
control mechanism M. - If this glass plate is

.broken or removed, the circuit will be opened by

separation of the contact members 84 and 85,
thus breaking the central station circuit C and
causing the central station alarm to be sounded.

A latch 92 is mounted on a spring-plate 93
(Fig. 4) which also carries the button 72 previ-
ously described. The spring 93 is insulated from
the supporting plate 74 and the latch 92 thereon
normally engages a member 94 (Fig. 6) secured
by a screw 95 to an end portion of the arm 78.
So long as the latch 92 engages the member 94,
the arm 78 and contact member 77 are held in
the normal position shown in Fig. 5, closing the
cireuit C.

When the button 72 is engaged by the collar
44 and the latch 92 is thereby raised, the member
94 is released and the contact member 77 moves
to the dotted line position indicated in Fig. 5,
thus opening the circuit C and closing the circuit
C’. Subsequent downward movement of the but-

ton 72 will merely release the latch 92 but will
not reset the switch, which must be reset manu-

ally after the sprinkler system has been restored

1,960,264
‘31 connects the tank 20 to the chamber 57 in

to normal operating condition. A rubber button
96 is mounted on the switch arm 78 in convenient
position for use in resetting the switch. -

It will also be noted the switch mechanism S,

“while contained within the casing 30, is entirely

separated from all chambers and passages to

which Water has access.
Operation

I will now describe the general operation of
the control mechanism M. The sleeve 45 (Fig.
3) is adjusted on the threaded rod 46 and is
secured in adjusted position by a lock nut or sleeve
100. ' The parts are so adjusted that when the
pressures in the upper and lower chambers.56 and

57 are substantially equal, the nut 100 engages
a disc or washer 101 seated in the offset ring 53,

while the upper end of the sleeve 45-is spaced

slightly from a second washer 102 similarly seat-

ed in the upper offset ring 52. The collar 44 is
then adjusted on the sleeve 45 so as to clear the
button 72 under the described conditions.

If water under pressure is admitted into the
sprinkler system after the parts. are thus ad-
justed, the water will flow into the chamber
56 through the connection 22 from the check
valve casing 13 and will thereafter flow through

the passage 64, chamber 35 and restrictive de-

vice 68 to the pressure tank 20, which tank is
usually full of air or vapor but which has no
outlets except through the chamber 35 or the
passage 70. The water will flow slowly into the

tank 20 through, the restrictive device 68 -and

will also fow from the tank 20 through the pas-
sage 70 to fill the lower. chamber 57.

This flow will continue, compressing the air
into the upper part of the tank 20 and gradually

raising the water level in the tank until the air’
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pressure in the -tank equals the water pressure -

in the sprinkler supply pipe 11 and in the check
valve casing 13, at which time the pressures in
the chambers 56 and 57 of the control mechanism
M will also be equalized, with the nut 100 on
the sliding rod 46 seated agamst the ﬁxed washe1
or disc 101. :

The parts remain in. this condition until a
sprinkler opens, causing a drop. in pressure in the
sprinkler supply pipe 11, the check valve casing
13 and the pipe connection 22. The pressure in
the chambers 56 and 35 will be correspondingly
lowered, but the subsequent drop in pressure in
the tank 20 and in the lower chamber 57 will
take place much more slowly, due to the fact that
the water can flow .from the tank 20 to the
chamber 35 only through the very small open-
ing in the restrictive device 68. °

Furthermore, due to the relatively great change
in volume of the air in the tank 20 for a given
change in pressure and the negligible change in
volume of the water for a similar change in

pressure, the out-flow of a very small amount of .

water from the chamber 56 will cause a substan-
tial reduction in pressure therein, whereas a rel-
atively large amount of water must be removed

.from the tank 20 to cause a similar reduction

in the air and water pressur'e in the tank 20.
Consequently, the pressure in the. lower com-

partment 57 (directly connected to the tank 20)

40

50

56

'60

65

will overbalance the pressure in.the upper com- °

partment 56, when a drop in pressure in the
sprinkler system occurs, moving: the rod 46 up-

ward and lifting the latch 92 to release the switch .

device S and reverse the alarm circuits.
The sleeve 45 is preferably so adjusted on the
rod 46 that the expansion member 51 will over-
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come the expansion member 50 and raise the
collar 44 yieldingly to release the switch-device
S whenever the pressure in the chamber 57 ex-
ceeds the pressure in the chamber 56 by a pre-
determined. small amount, usually about two
pounds.

It should be particularly noted that this dif-
ference in pressure is the difference between the
pressure in the supply pipe 11 and the pressure
in the tank 20, and that this difference in pres-
sure is quite independent of the relative pres-
sures in the water-main 10 and supply pipe 11.
This is an important advantage, as conditions
frequently arise under which the pressure in
the supply pipe 11 may be many pounds greater
than in the water-main 10. .

This may easily occur in wet sprinkler systems

~ where there is a substantial variation in water-
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main pressure during a twenty-four hour period.
It is not uncommon for the pressure to be sub-
stantially higher during the night, when only a
small amount of water is being used, than during
the day when heavy demands may cause the water
pressure in the main to drop very substantially.
The higher pressure may be maintained in the
sprinkler system by the check valve 12 after the
pressure drops in the water-main, and any alarm
device depending upon the opening of the check
valve 12 must remain inoperative until the pres-
sure in the sprinkler system is definitely less than
the pressure in the water-main at that particular
time. This may necessitate a drop of fifteen or
twenty pounds in the sprinkler system before the
alarm operates. Ny

Such a drop and delay is most undesirable and
is entirely avoided by the use of my improved
control mechanism, which operates on a prede-
termined drop in pressure in the sprinkler system,
regardless of the pressure in the water-main be-
low the check valve.

Furthermore, a gradual incredse or decrease of
pressure in the sprinkler system causes no opera-
tion of my improved alarm mechanism, as the
pressure in the chambers-56 and 57 will be con-
stantly equalized - during such gradual pressure
changes. A sudden increase in pressure due to
water hammer is also ineffective to sound the
alarm, as this merely increases the pressure in the
upper chamber 56, more firmly seating the check
nut 100 against the lower disc or washer 101,

The restrictive device 67 in the nipple 62 is pro-
vided mainly for reducing the possibility of sound-
ing the alarm upon a sudden reduction in pressure
in the pipe 22 following a water hammer, when
the rebound action of the water might etherwise

possibly reduce the pressure in the chamber 56

sufficiently to release the alarm switch. The re-
strictive device 67, however, retards the flow in
both directions, so that this result cannot oceur.

Having thus described my invention and the
advantages thereof, I do not wish to be limited
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to the details herein disclosed, otherwise than as .

set forth in the claims, but what I clgim is;—
1. Alarm control mechanism for a sprinkler
system comprising two hydraulic compartments

connected in series to said sprinkler system and-

having a flow-restrictive device interposed be-
tween said compartments, a separate pressure-
responsive device associated with each compart-
ment, a member mounted for movement to initiate
an alarm on the occurrence of a predetermined
preponderance in pressure in the compartment
more remote from the sprinkler system, a hy-
draulic pressure storage device connected to said
latter compartment and normally maintained at
sprinkler system pressure, and additional flow-
restrictive means to prevent rebound of the water

in the compartment nearer the sprinkler system

after occurrence of water hammer in the system.

2, Alarm control mechanism for a sprinkler
system comprising a hydraulic compartment, a
hydraulic pressure storage device, separate con-
nections from said compartment to said storage

device and to said sprinkler system, a flow re--

strictive device in the connection between. said
compartment and said storage device, a second
flow restrictive device in the connection between
said compartment and said sprinkler system, and
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bressure responsive means associated with said

compartment and movable to initiate an alarm
on a substantial and fairly rapid drop in pressure
in said sprinkler system below the pressure in said
storage device, said first restrictive device render-
ing said pressure responsive means effective to
initiate an alarm on drop in pressure in said com-
partment and said second restrictive device pre-
venting initiation of an alarm on the occurrence
of rebound in the sprinkler system after the oc-
currence of water hammer therein,
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