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To all whom it may concern:

Be it known that we, James D. Nrrsox
and Epwarp F. Swmarm, citizens of the
United States of America, and residents of
Cincinnati, Hamilton county, State of Ghio,
have invented certain new and useful Alarm
Apparatus, of which the following is a
specification.

This invention relates to alarm apparatus
and has for an object to produce a mechani-
cally actuated alarm device for automati-
cally giving distinguishable signals for the
purpose of indicating variations, in the con-

ditions of an apparatus to which it is ap-

plied.

While cur invention is applicable to va-
rious apparatus in which it is essential to
notify an observer of either a pressure,

" temperature or other change, it is particu-
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larly applicable to pressure distributing
systems for automatic fire extinguishing
sprinklers. In such a system it is necessary
to maintain a definite pressure in the pres-
sure tank of the system, and it is essential
that variations from this pressure should
be immediately brought to the attention of
an observer. In addition to this, it is es-
sential that the observer know whether the
pressure in the tank has increased above or
fallen below normal, and also that it is re-
turned to normal after an abnormal condi-
tion has existed.

A further object, therefore, of our inven-
tion is te produce an alarm device, which
will operate automatically to indicate vary-
ing conditions in, for example, a pressure
tank, and which will give distinguishable
signals to indicate a rise or fall in pressure,
and a return from abnormal to normal pres-
sure. .

In the drawings accompanying this appli-
cation, we have illustrated an embodiment
of our invention, in connection with a pres-
sure tank of a sprinkler system, but we de-
sire it to be understood that we do not limit
ourselves to the details of construction illus-
trated, nor to the application of our inven-
tion to pressure tanks.

In the drawings, Figure 1 is a side eleva-
tion of a pressure tank, in connection with
a diagrammatic illustration of an alarm de-
vice embodying our invention. Fig. 2 is
a plan view of the alarm device illustrated
in Fig. 1. Fig. 8 is a developed peripheral
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view of a cam, which forms a detail of the
illustrated apparatus.

The device shown as embodying our in-
vention 1s in operative connection with a
pressure tank 5, and is so constructed that
1t will automatically send distinguishable
telegraphic alarm signals when the pressure
in the tank rises above or falls below the

-normal pressure, and send an O. K. or all

right signal when the pressure conditions
are changed from abnormal back to normal.

The tank 5 communicates through piping
6 with a pressure responsive agent, such as a
mercury column. The mercury column is
contained in a U-tube 7, one end of which
communicates with the piping 6, and the
other end with a mercury receptacle 8, in
which a float 9 is located. The height of
the mercury in the receptacle 8 varies in re-
sponse to variations of pressure within the
tank 5 and the float is moved up and down,
in response to the fluctuations of the
mercury column.

The float is adapted to operate an auto-
matic signaling device 10, and is secured to
the long arm of a lever 11, by means of a
link 9”. The short arm of the lever is
bifurcated to receive a pin 18, which is
located between the forks of the bifurcated
end of a cam-controlled lever 12. The auto-
matic signaling device includes a spring-
actuated driving wheel 14, a distinguishing
wheel 15, a signaling wheel 16, and an
escapement wheel 17, and a sending pen 18,
which contacts with the signaling wheel 16
and is actuated by it to send telegraphic
signals to indicate changes in the pressure
conditions of the tank.

The device illustrated is adapted to repeat
the signal “1-—92—9" as an alarm signal, to
indicate a fall in pressure in the tank 5, to

‘repeat the signal “1—2—9,” and in addition

to add “47” as an alarm, to indicate.a rise
in pressure in the tank, and to give the
single signal “1—2—9” to indicate a re-
turn from abnermal to normal conditions.
The signals are a matter of discretion, as
the apparatus may be designed to send any
alarm and O. K. signals.
wheel 16 is provided on its periphery with
Iugs 19, which are adapted to contact with
the sending finger 18, as the wheel revolves.
These lugs are so arranged that a single
signal “1—92-—9” will be given by the de-
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vice, while the wheel 16 is revolving through
one-third of a revolution, and the signal
“1-9 9”7 will be repeated and an addi-
tional signal “4” added, while the wheel is

turning through the remaining two-thirds

of a revolution. With this arrangement it
is necessary to provide means for causing
the wheel 16 to turn through two-thirds of
a revolution, when the conditions in the
tank 5 have changed from normal to ab-
normal, and to turn through one-third of
a revolution when the conditions have
changed from abnormal to normal. In ad-
dition to this, it is necessary to provide
means for causing the device to distinguish
between the high and low pressure alarms.
This is accomplished as follows: The es-
capement wheel 17 is provided with three
stops 21, 22 and 23, one or the other of
which, under certain conditions, is adapted
to contact with 4 stop 24 provided on the
lever 12, and maintain the alarm device in-
operative. The lever 12 is moved by the
float 9, through the agency of the lever 11,
to release one or the other of the stops, 21,
992 or 23, from the stop 24, and is also shifted
to an outward or inoperative position by
means of a cam 25, carried on the wheel 15,
to hold the stop 24 out of the path of the
stops carried by the wheel 17, while the
alarm device is operating to send in either
an alarm or O. K. signal. The cam 25 is
provided with a groove 26, into which a pin
or lug 27 on the lever 12 projects, and which
is so arranged that the lever 12 will be
shifted outwardly, while the pin 27 is in en-
gagement with it. Offsets 28 and 29 are
provided on the cam and connect with the
groove 26, so that the stop 24 is moved back
into the path of the stops on the wheel 17
twice during one revolution of the cam 25,
and, consequently, of the wheel 15.

The stops carried by the wheel 17 are lo-
cated at different distances from the cen-
ter of the wheel; the stop 21 being located
in an intermediate position; the stop 22
being closest to the center and the stop 24
farthest from the center of the wheel. Dur-
ing the normal pressure conditions in the
tank 5, the mercury in the receptacle 8 is
maintained at a normal level and the float
9, through the agency of the lever 11, holds
the lever 12 in such a position, that the
stop 24 will contact with the stop 21, when
the stop 21 is in the normal position and the
lever 12 is moved to the operative or inner
position by the cam 25.

A variation in the pressure within the
tank 5 will cause a variation in the level of
the mercury in the receptacle 8, and will
either raise or lower the float 9. This mo-
tion of the float will release the stop 21, by
moving the stop 24 out of engagement
with it, and thereby permit the alarm device
or clock mechanism 10 to operate. As soon
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as the stop 21 is released, the wheel 15,
with the other wheels of the device, start to
revolve, and the pin 27, is moved out of the
offset 28, into the groove 26 of the cam 25.
This shifts the lever 12 to the outward po-
sition, <o that the stop 24 moves out of the
path of the stops on the wheel 17, and the
wheel 17 revolves freely, while the device 10
is sending in the alarm signal. Since the
signal wheel 16 must turn through approxi-
mately two-thirds of a revolution to send
in an alarm signal, the gears 16 and 15 are
geared in the same ratio to the gear 14,
and the offset 29 in the groove 26 is located
240 degrees or two-thirds of a circumference
around the cam from the offset 28.

If a fall in pressure occurs in the tank 5,
the mercury in the column will drop, thus
causing the float 9, through the agency of
the levers 11 and 12 to raise the stop 24 and
release the stop 21. The device will then op-
erate until the lever 12 is again shifted to
its normal position by the pin 27, entering
the offset 29, and until the stop 23 on the
wheel contacts with the stop 24 on the le-
ver. Since a fall in pressure is indicated
by a repetition of the signal “1—2—97, the
stop 23 must be so located on the wheel,
that it will contact with the stop 24, prior
to the time that the additional signal “4.”
is given by the device. In other words the
stop 23 must be so located, that it will en-
gage the stop 24 and stop the device imme-
diately after the finger 18 has been engaged
by the second set of lugs arranged to give
the alarm signal “1—2—97, and prior to
the time that the lugs arranged to give the
signal “4 7 contact with the finger.

If the abnormal condition in the tank 5
results from an increase in pressure above
the normal, then the lever 12 will be de-
pressed by the lever 11 and the float 9, and
held in such a position that the stop 24 will
contact with the stop 22, when the lever is
shifted to its normal position. The stop 22
must be located in such a position that it
will permit the wheel 16 to turn far enough,
after the lever 12 is moved to the normal
position by the cam 25, to permit the alarm
mechanism to send the signal “47, and the
offset 29 must be so long that the lever 12
will not be moved to the outward position,
before the stop 22 contacts with the stop 24.
With such an arrangement, a rise in pres-
sure in the tank 5, will cause the device to
give a distinct alarm signal consisting of
[ 1_2__9 ?7—_—_“ 1__2_9 77—__~(C 4 77'

After an alarm signal has been sent in,
the alarm device will remain inoperative
until the pressure in the tank is either in-
creased or decreased to return it to normal.
This change in the pressure condition will
actuate the float 9, so that it will again re-
lease the alarm device, and the cam 25 will

operate to move the stop 24 out of the path *
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of the stops on the wheel 17, while the
wheel 16 turns through the remainder of a
revolution and the O. K. signal is being
transmitted, During this operation, the
wheel 16 turns through approximately one-
third of a revolution, and, consequently, the
wheel 15 and the cam 25 turn through one-
third of a revolution, which brings the lug
27 of the lever 12 again into engagement
with the offset 28, and shifts the lever to
its normal position. While in the normal
position, the stop 24 stops the device by
contacting with the stop 21. If the previous
alarm signal indicated a fall in pressure in
the tank &, then the O. K. signal will be
preceded by the signal “47, since the four
lugs on the wheel 16, adapted to give that
signal, must pass under the pen 18, prior
to the passing of the lugs adapted to give
the O. K. signal. If, however, the previous
alarm signal indicated a rise in pressure,
then the additional “4” signal will not be
given prior to the O. K. signal. The es-
capement wheel 17 is illustrated as driven
by the wheel 15. Any ratio of gearing
may be employed, so long as the stops 21,
22 and 23 are so located that they will en-
gage the stop 24 at the proper time. The
Iocation of the stops is merely a matter of
design and can be determined after the
ratio of the gear 17 to its driving wheel is
determined.

We find it preferable to so proportion the
dimensions of the U-tube 7 and the mercury
receptacle 8 and to so adjust the mechanical
mechanisms operated by the float 9, that the
alarm device 10 will be released by a varia-
tion of 10 per cent. either above or below the
normal pressure. By proportioning the size
of the receptacle 8 to the cross-sectional area
of the tube 7, we are enabled to reduce the
effect of the fluctuations of the mercury
column on the float 9, so that the float
moves a relatively small amount for a com-
paratively large variation in the length of
the mercury column. In order to make the
float action more uniform and steady we
preferably weigh it to the extent of about
one-half pound, and then proportion the
length of the power arm of the lever, so
that the available energy is capable of re-
leasing the alarm device and performing
the necessary function. The sending finger
18 may be included in any well known sig-
naling mechanism, such as the ordinary
fire alarm or district telegraph systems. In
the mechanism illustrated, the finger 18 is
included in a relay circuit, the relay of
which operates the signaling device.

One of the principal features of our inven-
tion is that the alarm device, or clock work
mechanism 10 ig controlled without the in-
tervention of electrical, or electro-magnetic
apparatus. With our device the alarm is
controlled by mechanical means, which is

8

directly actuated by the pressure responsive
agent, that is, by the mercury column, and
the float 9. Such an arrangement eliminates
the difficulties ordinarily encountered with
the batteries and battery circuits when

“electro-magnetic or other electrical relays

are employed between the pressure-respon-
sive agent, and the alarm device, and more-
over, renders the apparatus more positive
and reliable in operation.

What we claim is:

1. The combination of a pressure tank, an
electrical circuit, a circuit breaker in said
circuit, a signaling device adapted variably
to actuate the circuit breaker to indicate the
various conditions in the pressure tank, a
mechanical means for locking and for re-
leasing the signaling device, an agent re-
sponsive to the pressures in the pressure
tank, and mechanical connections between
the agent and said mechanical means.

2. The combination of an apparatus sub-
ject to varying conditions to be observed,
an alarm device comprising an -electrical
mechanism for transmitting telegraph sig-
nals, a spring actuated device for operating
said mechanism and capable of giving dis-
tinguishable signals, an agent responsive to
variations in the apparatus to be observed,
mechanical means actuated by said agent,
for controlling the operation of said device,
and a cam operating in conjunction with
said agent in actuating said mechanical
means, whereby said device is caused to give
distinguishable signals.

3. The combination of an apparatus sub-
ject to varying conditions to be observed,
an alarm device comprising an electrical
mechanism for transmitting telegraph sig-
nals, a spring actuated device comprising a
driving wheel, an escapement wheel pro-
vided with stops, a signal wheel for operat-
ing said electrical mechanism, an agent re-
sponsive to pressure variations in the appa-
ratus to be observed, means actuated by said

-agent for moving into and out of engage-

ment with the stops of said escapement wheel
to control the operation of said device, and
a cam actuated by said driving wheel and
operating in conjunction with said agent for
controlling the operation of said means,
whereby said device is caused to send either
alarm or signals indicating normal condi-
tions, in response to pressure variations in
the apparatus to be observed.
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4. In combination with a pressure tank, a

mercury column communicating therewith
and adapted to flactuate in response to vari-
ations of pressure in said tank, a mercury
receptacle connecting with said column, a
float located within said receptacle and con-
trolled by the fluctuations of said column,
an alarm device, and means for controlling
the operation of said device comprising a
lever actuated by said float, a cam-actuated
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lever secured thereto and actuated thereby,
and a cam for controlling the operation of
said cam-actuated lever.

5. The combination of an apparatus to be
observed, an alarm device, an agent respon-
sive to variations of conditions in said ap-
paratus, a lever actuated by said agent for
controlling the operation of said alarm de-
vice, and a cam for shifting said lever,
whereby said device is caused to give distin-
guishable signals.

6. The combination of a pressure tank, an
alarm device, an agent responsive to varia-
tions of pressure within said tank, mechani-
cal means actuated by said agent for releas-
ing said alarm, and means operating in con-
junction with said mechanical means for
causing said alarm device to give distin-
guishable signals to indicate an increase or
decrease in pressure within said tank, and a
return from an abnormal to a normal pres-
sure.

7. The combination of a pressure tank, an
alarm device, an agent responsive to varying
conditions in said tank, a mechanism actu-
ated thereby for releasing said alarm device,
and means operating in conjunction with
said mechanism for causing said alarm de-
vice to give distinguishable signals to indi-
cate an increase or decrease in pressure

1,022,497

" within said tank, and a return from an
abnormal to a normal pressure.

8. The combination of an apparatus to be
observed, an alarm device, an agent respon-
sive to varying conditions in said apparatus, 35
a mechanism actuated by said agent for re-
leasing said alarm device, and means oper-
ating in conjunction with said mechanism
for causing said alarm device to give three
distinguishable signals to indicate various 40
“conditions in said apparatus.

9. The combination of an apparatus to be
observed, an agent responsive to varying
conditions in said apparatus, an alarm de-
vice, comprising a clock mechanism provided 45
with an escapement wheel, stops located on
said wheel, a stop for engaging one or an-
other of the stops on said wheel, mechanical
means operated by said agent for actuating
said stop, and means operating in conjunc- 50
tion with said mechanical means for causing
said alarm device to give three distinguish-
able signals to indicate various conditions in
said apparatus.

JAMES D. NELSON.
EDWARD F. SMITH.

Witnesses:
Narmanter, H. MaxweLr,

E. N. McCALLISTER.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents.
Washington, D. C.”




