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This invention relates to a signalling device
sensitive to changes in water flow or pressure.

The principal object of this invention is the
provision of an instantly recycling signalling de-
vice which is sensitive to changes in flow or pres-
sure of a fluid such as water. In high pressure
water systems such as water sprinkler systems
used for fire-fighting purposes in large buildings,
signalling devices are used to communicate ab-
normal or emergency conditions to a central
office.” For example, in the event of a fire the
sprinkler heads are caused to release the water
contained in the sprinkler system. There ac-
cordingly develops a sudden flow of water
through the sprinkler system, and this flow oper-
ates a signalling device which is in communica-
tion with the central office, thereby notifying the
central office of the fire. There are times, how-
ever, when false alarms occur. An illustration
may be found in the sudden changes of flow or
bressure in such sprinkler systems as are directly
connected to the city water supply system.
Fluctuations in flow or pressure frequently occcur
in .the city systems and corresponding fuctua-
tions would resuit in the sprinkler system therebhy
causing a signal to be transmitted to the central
office of an abnormal condition which is in real-
ity totally harmless.

It is the object of this invention to prevent
false alarms such as result from circumstances
last above described. If it be assumed that the
fluctuations in flow or pressure in the city water
supply system normally extend over a period of
say twenty seconds, the signalling device form-
ing the subject matter of this application would
be set to fransmit signals only when the abnor-
mal condition is of longer duration than twenty
seconds. For example, it may ke set to go .into
operation at the end of thirty seconds of abnor-
mal conditions. The temporary abnormality of
a fluctuation in flow or pressure in the city water
supply system would be of insufficient duration to
cause the signalling device to function. As soon
as the temporary condition of abnormality sub-
sides or disappears, the signalling device here
under discussion instantly and automatically re-
cycles ifseli for the next abnormal condition
which may arise.

Two forms of the present invention are shown
in the accompanying drawing in which

Fig. 1 is a top view partly in section of a signal-
ling device made in accordance with the present
invention in which a diaphragm sensitive to
changes or fluctuations in flow or pressure of the
fluid in the pipe system is used;
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Fig. 2 is a fragmentary view of said device in
section on the line 2—2 of Fig. 1; and

Fig. 3 is a side view of the second form of this
device partly in section, this form having a flap
member which is sensitive to variations or flue-
fuations in flow of the fluid in the pipe system.

Referring now to Figs. 1 and 2, it will be seen
that a housing (8 is provided in which the
mechanisin under deseription is encased and to
which it is afixed. The following elements en-
cased within housing {8 comprise the signalling
device shown in Figs. 1 and 2: The flow and pres-
sure sensitive mechanism 12, the signal transmit-
ting apparatus {4, the connecting means {6 by
which the sensitive mechanism 12 transmits its
impulses to the signal transmitting apparatus 14,
retarding means £8 which control the length of
time it will take the sensitive means to transmit
the impulses it receives to the signal transmitting
means, and the recycling mechanism 20 which
resets the sensitive mechanism (2 for further
fluctuations in . flow or pressure of the fluid in
the pipe system,

Referring now to the sensitive mechanism 12,
it will be seen that its principal element is a fex-
ikle diaphragm 2% which communicates on one
side with what is known as the neutral chamber
or pipe systern 38 in the sprinkler pipe system.
This neutral chamber is under atmospheric pres-
sure at all times except when there is a flow of
water through the main pipe system. This flow
of water opens a larse check valve and a small
port which communicates with the neutral
chamber. Water passes through the port and
causes an increase of pressure in the neutral
chamber. This increase of pressure affects the
flexible diaphragm 25 in the manner hereinafter
described. The check valve mechanism is not
shown in the drawing, because it is standard
equipment and forms no part of the present in-
vention.

Communication between diaphragm 25 and
neutral chamber 38 is effected through hole 25
in sccket member 27 which is affixed to the cas-
ing 18 and through a nipple 28 which connects
the socket 27 to a nipple 28 on the neutral
chamber 33. The upwardly pointing arrow in
Fig. 2 indicates the direction of increased pres-
sure, .and it will be understood that such in-
creased pressure will cause the diaphragm 25 to
balloon upwardly. When atmospheric pressure
again obtains in the neutral chamber, the dia-
phragm 25 will resume its normal position as
shown in Fig. 2.

Mounted aiop diaphragm 25 is a plate 35 car-
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rying a plurality of pins 36. These pins engage
a ring-shaped plate 37 which is slidably mounted
on a fixed rod 38. At the opposite end of the
fixed rod is another ring-shaped plate 49 held
in place by means of nut 41. A compression
spring 42 is. mounted on said rod between and
pearing against the two ring-shaped plates. This
spring tends to maintain the diaphragm 23 in
the normal condition and position shown in Fig.
2, and when an abnormal pressure condition oc-
curs, the diaphragm balloons upwardly against
the action of spring #2. When pressure condi-
tions normalize in the neutral chamber 38, the
spring returns the diaphragm to its normal po-
sition.

Pivotally connected at one end to the ring-
shaped plate 37 is a bell crank 58 whose fulcrum
is pin 51 mounted in a pair of brackets 52 con-
nected to the casing 6. Slidably mounted in a
hole at the upper end of a bell crank B is a rod
86 which acts as the transmitting agent between
the sensitive mechanism 12 and the signal trans-~
mitting mechanism 4. It is also connected to
the retarding means {8 which times the reaction
of the signal transmitting means to abnormal
conditions registered by the sensitive means (2.

At one end rod 69 is provided with a collar 61
which engages a flange 6§ on the bell crank 53.
The abutment of the collar 6 against the flange
65 of the bell crank 58 prevents rod §8 from mov-
ing in the direction of arrow 6% in Fig. 1 when
the bell crank occupies the position shown in
Figs. 1 and 2. When an abnormal condition is
registered upon the diaphragm 25 the bell crank
‘BQ is tilted upwardly and to the left around ful-
crum 5{ and contact is thereby broken between
coliar 81 and flange 6% of the bell crank. Rod
88 is now free to move in the direction of ar-
row 69.

At the opposite end of rod 69 is a head 7§ which
is connected to a flexible diaphragm 7i. This
diaphragm is afiixed along its peripheral edge to
a dish-shaped plate 72 having a small aperture
13 formed therein centrally thereof. An air-
pocket is thereby formed between the diaphragm
7{ and the plate 72, and the diaphragm is mov-
abie in the direction of the plate only to the ex-
tent that an escape vent is provided for the air
in said air-pocket. Hole I3 serves as such escape
vent. An adjustable pin valve 74 controls the
size of the opening 78 so that passage of the air
therethrough may be facilitated or retarded as
desired. Check valves 78 permit passage of the
air in the opposite direction.

Dish-shaped plate 72 is mounted on a frame
75 which in turn is affixed by means of screws 18
and flange 771 to the floor of casing i§. Connect-
‘ed to frame 75 is a plurality of leaf springs 88.
These springs are also connected to the head 79
of rod 68 and they act to urge the rod te move
in the direction of arrow 635.

As has already been indicated, two elements
serve either to prevent or retard such movement
of rod §8. The first of these elements is bell
crank 5% and more particularly its flange 86.
Unless an abnormal condition occurs in pipe sys-
tem 38, the bell crank will prevent movement of
rod 68 in the direction of arrow 88; but should
such abnormal condition occur, the bell crank
will free the rod for such movement and springs
88 will act ypon the rod as above described. Pin
valve 74 now acts to chstruet or retard passage
of the air from the air-pocket through opening
73. This in turn has the effect of retarding
movement of the diaphragm 7{ in the direction
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of arrow 65, and since rod 60 is connected to said
diaphragm the movement of said rod in the same
direction will correspondingly be retarded.

A collar 85 is affixed to rod 568 intermediate its
two ends. Adjacent said collar and in a position
to be tripped thereby is an arm 86. Arm 86 is
connected to a collar or sleeve 87 rotatably
mounted on a pin 83. Arms 98, 8f and 92 are also
connected to said collar so that all four arms are
adapted to move integrally with each other.
Arm §0 controls the movement of cam wheel 95.
There are two pockets 96 and 97 in said cam
wheel which are adapted to receive arm §0.
When the arm enters either of these two pockets,
rotary movement of cam wheel §5 is prevented.
When arm 90 is pushed out of these pockets, cam
wheel 85 is free fo rotate. Although this forms
no part of the present invention, it may be said
here that cam wheel 95 is connected to a motor,
generally a clock spring motor, and that when
freed it rotates by reason of the action of the
motor upon it.

When rod 68 moves in the direction of arrow
85 in response to abnormal conditions in pipe
system 38 and at a rate of speed controlled by
adjusting valve T4, it will eventually and at a
predetermined time carry collar 83 into tripping
contact with arm 86 and cause said arm and
hence arm 90 which moves integrally therewith
to pivot to the left around pin 88. This move-
ment will cause arm 98 to leave notch 98 in the
cam wheel 895 thereby freeing said wheel for
rotary movement.

Interconnected with cam wheel 95 is a code
wheel $80. This wheel has a plurality of arbi-
trarily spaced teeth {0f which engage a switch
102 connected to the central office by means of
wires 103. There is the usual gear connection
between cam wheel 85 and code wheel {88. This
connection is not shown because it forms no part
of the present invention, Suffice it to say, how-
ever, when rotary movement of the cam wheel
is blocked by arm 88, cocrresponding movement
of the code wheel is also blocked. It is evident
therefore that the code wheel will actuate switch
182 only when the cam wheel 85 is permitted to
rotate in response to the action of the spring
motor ypon it. It is further evident therefore
that until collar 85 on rod 69 engages arm 86 to
cause arm 90 to release cam wheel 83, the code
wheel will not actuate the switch {82. Since
the adjusting valve 14 determines the time in-
terval between the releasing of rod §0 by the bell
crank 58 and the engagement of collar 85 with
arm 88, it will be apparent that the adjusting
valve 74 controis the time interval between the
action of the pressure in pipe system 38 upon
diaphragm 28, and the action of the code wheel
1080 upon switch 162.

The reason for using notches 88 and 87 in-
stead of a single notch only will now appear.
When an abnormal pressure condition obtains
in the pipe system 88 and this abnormal condi-
tion is of sufficiently long duration to cause actu-
ation of switch 182 as above described, but the
abnormal condition ends before a complete rev-
olution of the code wheel (80 is made, then what
happens may be described as follows: Collar 85
engages arm 85 and throws arm 88 out of notch
98 thereby freeing the cam wheel 85 for rotation.
Before notch 97 engages arm 88 and causes a
stoppage of the cam wheel 95, the abnormal con-
dition in pipe system 39 comes to an end and bell
crank 58 in response to the action of spring 42
thereon, retracts rod 60 and collar (16 on said
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‘rod -engages arm 86 -and: throws -arm 90 ‘back
toward ‘the center -6f cam wheel 95 -and -into
position to enter notch-86 again. When on the
other hand the abnormal condition in the pipe
system is of relatively long duration, bell crank
56 will not retract rod 89 in time to prevent
-arm:98 frorm: entering-notch:87: in:the cam wheel
95. But as scon thereafter as the abnormsl con-
dition in the pipe system disappears, bell crank
58 acts upon Tod 68 and causes collar 118 to en-
gage-arm 88 and dislodge arm 80 from notch 97,
Cam .wheel $5.is again permitted:to rotate. -Arm
9§:is.again:in position.to_encounter notch 8.

“A camrpiece.Lil is shown.in Fig. 1 as.engaging
arm.§2 on.collar .87. .It will. be noted that this
cam piece has two.notches separated by a raised
‘portion or:ridge.Li2, This cam piece serves the
function of assisting in throwing arm 98 the
whole way over to notch 98 or notch 87 as the
case may be, thereby preventing arm 99 from as-
suming an intermediate positicn which would
avoid engagement with both notches. It also
serves the function of insuring secure engage-
ment between arm 88 and either of the notches
96 and §7, so that when the arm enters either
of these notches it remains there until further
movement of rod 88 throws it out of the notch
in question.

An escapement 1% is connected to the end of
arm 94 on collar 87. Member [{§ engages in
reciprocatory movement by reason of g pawl
and ratchet action which need not here be de-
scribed, because it forms no part of the present
invention. It should be said, however, to com-
plete the picture that such reciprocatory move-
ment is prevented by member {13 unless and un-
til an abnormal condition takes place in the pipe
system causing a pivotal movement of arm 88,
collar 87, and arm 91 thereby positioning mem-
ber 118 so that it is enabled to receive member
{18 between its two arms. Member 17 is con-
nected to the escapement mechanism herein-
above described, and its acts in the manner of
a pendulum or governor,

Referring now to Fig. 3 of the drawing, the
second embodiment of this invention includes a
pneumatic retarding mechanism (2§ similar to
the retarding mechanism 8 of the first embodi-
ment. Rod 121 is connected to retarding mech-~
anism 28 in substantially the same manner as
rod €0 is connected to retarding mechanism 18.
Thus far the two embodiments are in all re-
spects alike,

The free end of rod 121 rides in a bracket 122,
Both the retarding mechanism 120 and the
bracket i22 are mounted in a casing 123. Cas-
ing 23 is mounted on a yoke (24 which is
clamped to pipe 125. Pipe 125 is part of the pipe
system in which flow fluctuations are recordable
through the mechanism under discussion. A rod
30 extends through an opening 31 in casing
{23 and into yoke 124. It is supported in place
by means of a bellows {32 which is affixed to a
plate {33 which in turn is held in place between
yoke {24 and casing 123 by means of bolts i34.
A gasket (85 provides a watertight connection
between the plate and the yoke. A small plate
140 affixed to the inside of casing 1238 abuts rod
130 on one side thereof. This plate (40 serves as
a stop for rod {38 enabling said rod to pivot in
-2z direction of arrow 141 in Fig. 3 on pivot {44,

Connected to the bottom of bellows 132 by
means of spring 142 is a flap (43, 'This fap ex-
tends into pipe 125, and it is this flap that in-
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creased water flows.encounter., 'There are twd
collars- 145. and ‘146, respectively, on.rod 21 cor-
responding to-collars 118 and. 85, respectively, of
the first. embodiment. When an increase in fow
takes place.in pipe 125 in the -direction of arrow
-F58-the- entire rod - 130, bellows 132, and fap. 143
assembly -pivots around fulerum {44 'in the di-
rection of arrow i4i. In consequence of such
pivotal movement the top-end of rod 38, and
more particularly the yoke.l5( which is there-
on:mounted, breaks contact with yoke {48 there-
by freeing rod 121 for movement in the direction
of -arrow 153. ‘During the course of such move-
ment-and -after & predetermined interval of.time
controlled “by retarding mechanism {22, collar
448 actuates switch 155 through switch arm {56,
Switch 188 is connected to the central office by
means of wires i87. When the abnormal flow
condition which produced the pivotal movement
of rod 130 as aforesaid comes to an end, the rod
is pulled to its normal position as shown in Fig.
3 by means of spring {57 which interconnects
said rod with bracket 122, Spring 142 tends to
keep the flap 143 in line with rod 130.

It will be appreciated that the foregoing de-
scribes two perfect forms of the present invention
and that these forms may be modified in many
ways within the broad principles of the invention.

The retard mechanism hereinabove described
is a pneumatic pressure device which is obtain-
able in the form in which it is shown on the open
market. No claim is herein laid to the retard
mechanism per se, and other retarding mech-
anisms may be used in the present device to equal
advantage. For example hydraulic or vacuum
retards may be used to prevent the signalling
mechanism from going into operation immedi-
ately upon the rise of an abnormal condition in
the sprinkler system. Although these two last-
mentioned types of retarding mechanism are not
shown in the drawing and not described in the
specimen, it should be understood that they are
encompassed within the scope of the present in-
vention to the extent that they or any other kind
of conventional retarding mechanism may be
used in connection with the apparatus herein-
above described. In other words this invention
is not limited o any one kind of retarding mech-
anism; any conventional type may be used.

I claim:

1. A signalling device comprising a pivotally
mounted flap extending into & fluid pipe system
and which is movable about its pivot in response
to Auctuations in flow in said pipe system, an ele-
ment pivoted and movable with said flap, a re-
ciprocable element with which said pivoted ele-
ment is associated, an adjustable pneumatic re-
tarding mechanism connected to said reciprocable
element and tending to move it in g predeter-
mined direction in a regulated manner, and resil~
ient means connected to the pivoted element.

2. A signalling device comprising a pivotally
mounted flap extending into a Auid pipe system
and which is movable about its pivot in response
to fluctuations in flow in said pipe system, a rod
extending from said flap and movable therewith,
a reciprocable rod with which said first men-
tioned rod is associated, an adjustable pneumatic
retarding mechanism connected to said recipro-
cable rod and fending to move it in a predeter-
mined direction in & regulated manner, and resil-
ient means connected to the first mentioned rod
and tending to restore it to a normal position.

3, A signalling device comprising a pivotally
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mounted flap extending into a fluid pipe system
and which is movable about its pivot in response
to fluctuations in flow in said pipe system, a sup-
port, a bellows mounted on said support and sup-
porting said flap, a rod extending from said bel-
lows and movable therewith in a pivotal manner,
a reciprocable rod having spaced collars thereon
one of which is associated with said pivoted rod,
an adjustable pneumatic retarding mechanism
connected to said reciprocable rod and tending to
move it in a predetermined direction in a regu-
1ated manner, the normal engagement of the piv-
oted rod with the collar on the reciprocable rod
preventing said movement, a spring means en-
gaging the pivoted rod and tending to restore it to
a normal position, and a signalling mechanism
associated with the other collar on the recipro-

10

8
-cable rod to be actuated when said rod is moved
from s normal position in response to the move-
ment of the flap from a normal position.
JAMES HENRY McDOWELL,
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