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To all whom it may COnCerr:

Be it known that I, Josepr E. WERTZ, a
citizen of the United States of America, re-
siding at Newhaven, in the county of Fayette
and State of Pennsylvania, haveinvented cer-
tain new and useful Improvements in Electric
Pressure-Indicators, of which the following is
a specification, reference being had therein to
the accompanying drawings. ,

This invention has relation to electric pres-
sure-indicators; and the object of the inven-
tion is to provide novel means whereby when
the pressure of a fluid varies to a certain fixed
maximum or fixed minimum extent an audi-
ble signal will be given and maintained and
simulfaneously an indicating device will be
electrically operated to indicate whether the
maximum or minimum pressure has been
reached.

The invention is particularly adapted and |-

~ designed to indicate variations in pressure
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of gas and to sound an alarm when the pres-.
sure of the gas reaches a fixed and predeter-
mined maximum or minimum.

Tt frequently happens that where gas is
supplied through pipes or mains from a reser-
voir or other source of supply that the pres-
sure of the gas will vary to a considerable ex-
tent, and I provide means whereby should
a predetermined maximum pressure be ex-
ceeded this fact will be indicated by a visual
signal and an alarm sounded, and should the
pressure of the gas decrease below a certain
predetermined minimum’ pressure an alarm
will be sounded and a visual signal displayed,
indicating that the gas has decreasedp to the
predetermined degree; as ordinarily the in-
crease of pressure of gas is not apt to result

. in serious accidents.
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My apparatus is so constructed that 2
visual signal will be displayed and an alarm
sounded not only during the period when the

'gas remains at the predetermined maximum

pressure, but as the gas may not only reach
the predetermined minimum pressure, but
the supply may wholly fail, thereby extin-
cuishing the lights furnished with gas from

- such supply and permitting escape of gas

through the burners when the supply was re-
sumeg, I have provided means whereby when
the gas reaches the predetermined minimum
pressure or the supply altogether fails, the
visual signal indicating this fact will be oper-
ated and the audible signal will be maintained

| imprinted, and a swingin,

in action until such time as the gas-supply has
received attention,and the apparatus is set

“for renewed action by the person in charge.

" The invention consists in the novel con-
struction, combination, and arrangement of
parts, which will be hereinafter described and
claimed.

In the accompanying drawings, illustrat-
ing my improvement in the several figures
of which liie reference characters designate
corresponding parts, Figure 1 is a plan view
of my improved apparatus. Fig. 2is an ele-
vation of a gage which I employ in connec-
tion with my improved apparatus. Fig. 3is
a vertical sectional view of a circuit-controller
employed in connection with the apparatus
shown in Fig. 1, and Fig. 4 is a diagrammatic
view illustrating the position of parts and the
electrical circuifs of my improved apparatus.
The operative parts of the apparatus, with
the exception of the gage,(showninFig.2,) are
mounted on a board 1, which can be placed
at any convenient place in a building, and
upon the board 1 I mount a box 2, that con-
tains the indicator and alarm operating
mechanisms, a bell 3 being mounted on the
board above the box 2, as shown. Adjacent
the box 2 I arrange an eléctric switch 4, and
upon the board I also mount an electric bat-
tery 5 and a circuit-controller casing 6. The
front of the indicator-box 2 carries a plate 7,
upon which the words ‘‘high”” and “low’’ are
hand 8 serves by
its position to indicate whether the gas has
reached the predetermined maximum or mini-
mum pressure.

The gage (shown in Fig. 2)isof the ordinary
and well-known character, being composed
of a U-shaped glass, tube 9, attached by a
coupling 10 to a gas-pipe 11. This gage may
be provided with the usual scales on thetwo
legs of the glass portion. thereof, and in the
lower part of the glass portion of the gage a
quantity of mercury is
as will be hereinafter described, to indieate
the variations of pressure and. which also
serves to establish electrical connections in
the circuits of the signaling and indicating
apparatus when the gas reaches the predeter-
mined maximum or minimum pressure.

The mechanism within the indicator-box 2

is of ordinary character, and its construction

is shown in Fig. 4, this mechanism compris-
ing an electromagnet 12, which is mounted
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on & suitable base 13 and provided with a
swinging armature-lever 14, that carries a
tapper 15, adapted to contact with the bells,

“and which is also provided with a spring-con-
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tact 16, adapted to touch a back-stop or sta-
tionary contact 17, mounted on the base 13.
Within the box 2 are also arranged two solen-
oids 18 and 19, which have a sliding core 20
common to both, and this sliding eore is at-
tached to the stem of the hand 8 and serves
to swing the hand across the face 7 of the box.

The circuit-controller is shown in detail in
Fig. 3 and is also shown in Fig. 4 of the draw-
ings and comprises an electromagnet 21,
which is mounted on a base 22 and is pro-
vided with an armature 23, attached to an
upright 24 on the base 22 by a spring-tongue
25. The armature 23 has a hook 26 on its
free end, and this hook when the parts are in
the position shown in Fig. 3 projects through
a hole in a plate 27, that is hinged at 28 to the
base 22. The casing 6 is mounted on an in-
sulating-base 29, which carries binding-posts
30 31 32, and upon the base 29 are mounted
two spring contact-pieces 33 34, the contact-
piece 33 contacting with the plate 27 when
the Iatter is in a vertical position and the con-
tact-piece 34 contacting with the plate when
it is released from engagement with the hook
26 of the armature 23 and falls into an in-
clined position. A push rod or pin 35 ex-
tends through the end of the casing 6 and is
provided with a knob 36 on its outer end and
surrounded by a spiral spring 37,this push-

5 pin being used to restore the plate 27 to'its

normal vertical position after the apparatus
has been operated in the manner to be here-
inafter described.

The gage 9 is provided with three conduc-
tors, one of which, numbered 38, will be here-
inafter termed the ‘‘high-pressure’’ conduc-
tor, another of which, 39, will be hereinafter
termed the ‘‘low-pressure” conductor, and
the third of which, numbered 40, will be here-
inafter called the ‘‘intermediate’’ conductor.
The high - pressure conductor 38 extends
‘through one leg of the gage from the top to a
point near the surface of the mercury 41 in
the bottom of the same. The low-pressure
conductor 39 extends through the other leg

- of the gage to a point near the surface of the
. mercury 41, and the intermediate conductor
- 40 extends through the bottom of the gage
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and into the mercury 41, the amount of mer-
cury in the gage being so regulated that when
the pressure in the pipe 11 exceeds a prede-
termined maximum cﬁgree a circuit will be
established from the high-pressure conductor
38 through the mercury 41 to the intermedi-
ate conductor 40, and when the pressure de-
creases below the predetermined minimum
pressure electric contact will be established
between the low-pressure conductor 39 and
the intermediate conductor 40 through the
mercury 41, it being understood, of course,

516,407

that the level of the inérciry in the legs of
the gage will vary according to the amount of
pressure to which the mercury is subjected,
such pressure being imposed upon the surface
of the mercury in the leg of the gage which
contains the low-pressure conductor.

While I have illugtrated the conductors 38
and 39 as being arranged in the separate legs

of the gage, it is obvious that the low-pres-

sure conductor 39 might be brought through
the same leg of the gage as the high-pressure
conductor 38 and insulated where it passes
through the mercury and then extended up
into the other leg of the gage above the sur-
face of the mercury. '

The electrical circuits of the device will
now be described, reference being had to Fig.
4 of the drawings, and in describing these cir-
cuits I will also describe the operation of the
apparatus. Taking first the circuits con-
nected with the low-pressure conductor 39
and beginning at the low-pressure conductor
39 the wire a leads to the post 31 of the cir-
cuit-controller. A wire b leads from. this
post to one coil of the electromagnet 21,
which is connected to the other coil of the

electromagnet by a wire ¢, and from the last--

named coil a wire d leads to the contact-piece
33. ~This contact - piece being in contact
with the pivoted plate 27, the current passing
through the apparatus passes through the
plate 27 into the base 22 of the electromag-
net 21 through a wire ¢, and from the base a
wire f leads to the binding-post 30, from
which a wire g leads to a binding-post 42,

.carried by the indicator-box 2, and from the

binding-post 42 a wire h leads to the coil of
solenoid 19. The inner ends of the coils of
the solenoids 18 19 are connected by a wire 1,
and the circuit which I have been tracing
leads from the wire i by a wire § to the back-
stop 17 and thence through the tongue of the
electromagnet to and through the coils of the
electromagnet 12, said tongue being connect-
ed to said coils, and from the electromagnet
12 a wire k to a binding-post 43, carried on
the indicator-box 2, and from this binding-
post 43 a wire [ leads to the switch 4, and
from this switch a wire m leads to the battery
5, and from the battery 5 a wire n leads to the
intermediate conductor 40 at the lower end
of the gage. When the pressure of the gas
decreases to or below the predetermined
minimum degree, circuit will be established
between the conductors 39 and 40, and the
electric current following the course above
described will energize the electromagnet 21,
which will attraet its armhature 23, this move-
ment of the armature permitting the plate 27
to fall out of its vertical position, thereby
breaking contact between said plate and the
contact-post 33 and establishing contact be-
tween said plate and the contact-piece 34,
and a short circuit will thereby be estab-

lished through a wire o, that leads to binding-
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post 32, and a wire leading from the binding-
the wire n and thence to the bat-
tery. This connection affords & short cir-
cuit or shunt that excludes the conductors
38 and 40 from the battery and indicator-
cireuit, and this circuit may be traced as fol-
lows: beginning at the right-hand side of the
binding-post 32,
through wire o to contact-piece 34, from con-
tact-piece 34 to plate 27, to base 22, by wire f
to binding-post 30, by wire g to binding-post
42, by wire h to solenoid 19, by wire 4 to wire
j, by wire j to back-stop 17, thence through
the armature-tongue to the coils of electro-
magnet 12, by wire k to binding-post 43, by
wire 1 to switch 4, and by wire m to the bat-
tery. The circuit thus established will be
maintained so long as the plate 27 is in con-
tact with the contact-piece 34, and this re-
gardless of whether or not the circuit is open
between the mercury 41 and the low-pressure
conductor 39. To break this circuit and re-
place the parts to their normal position, it is
only necessary to push on the knob 36, which
will restore the plate 27 to its vertical posi-
tion, in which position it will be engaged by
the armature-tongue 23, and the armature-
tongue will only be released from the mag-
nets when the pressure of the gas-supply has
increased sufficiently to break the circuit be-
tween the conductors 39 and 40.

The high-pressure circuit is as follows: by
awire ¢ from the high-pressure conductor 38
to a binding-post 44 and from this binding-
post by a wire r to solenoid 18, by wire ¢ to
wire j, to the back-stop 17, thence through
the armature-tongue 14 to and through the
electromagnet 12, by wire k to binding-post
43, by wire [ to switch 4, by wire m to the
battery 5, and thence by wire 7 to the inter-
mediate conductor 40.  This cireuit, it will
be observed, does not pass through the con-
troller contained in the casing 6, and the clos-
ing of the circuit between the high-pressure
conductor 38 and the intermediate conduc-
tor 40 will not, therefore, affect the controller;

‘nor is it necessary that it should be so, for the

reason that if the high pressure should exceed
the maximum and then decrease below the
same, so as to break contact between con-
ductors 38 and 40, no harm will result, as the
light of the burners belonging to the system

_ to which my apparatus is applied will not be
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extinguished by the increase of pressure
above the desired maximum, and when the
pressure reaches its normal degree the lights
will continue to burn in the usual manner.

~ The bell of the audible signal will accordingly
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when the apparatus is thrown into operation
by the increase of pressure beyond the maxi-
mum degree only ring during such time as the

_pressure continues at or above the prede-

termined maximum. _ :
From the foregoin%-‘description it will be
observed that the high - pressure circuit

(

2

passes through the solenoid 18, while the low-
pressure circuit passes through the solenoid
19, and accordingly the hand 8 will be turned
in one direction or the other, dependent upon
which circuit is completed. '

Having described my invention,
claim, and desire to secure by Letters Pat-
ent, is—

-1. The combination with a. pressure-gage,
containing a-movable conducting material, a
high-pressure conductor, a low-pressure con-
ductor, and an intermediate conductor lo-
cated in said gage, an electromagnetic signal-
ing device arranged in a circuit normally
closed between said high-pressure conductor
and a battery, said battery, a circuit extend-
ing from said low-pressure conductor to said
battery and normally closed between the
low-pressure conductor and the battery and
means for-opening said last-named circuit.

2. The combination with a gage adapted to
be connected with a source of supply of gas
under pressure, a low-pressure ‘conductor, ar-
ranged in said gage, a second conductor ar-
ranged in said gage, fluid-conducting mate-
rial located in the gage, and constantly in

contact with the second-named conductor.

and normally out of contact with the low-
pressure conductor, an electromagnetic sig-
naling apparatus connected in circuit with
both said conductors, the circuit connecting
both conductors to the signaling apparatus
being normally closed at a point between the
low-pressure conductor and the signaling ap-
paratus, a battery, a circuit-controller adapt-
ed when circuit has been established between
the said two conductors in the gage to open
the circuit between the low-pressure conduc-
tor and the signaling apparatus, and to estab-
lish a short circuit including the battery and
the signaling apparatus.

3. In an apparatus of the character de-
seribed, the combination of a gage, three con-
ductors arranged in said gage, each of said
conductors being normally connected with a
battery, a fluid-contacting material arranged
in the gage and normally in constant contact
with one of said conductors and normally out
of contact with the two other of said con-
ductors, electromagnetic signaling appara-
tus, a battery, a circuit-controller, and suit-
able electrical connections therebetween,
said controller being in series circuif with the
battery and two of the conductors in the
gage and being adapted when the last-named
two conductors in_the gage are electrically
connected, to establish circuit through the
battery and the signaling devices and cut out
the circuit through said two conductors.

Tn testimony whereof I affix my signature
in the presence of two witnesses.

JOSEPH E. WERTZ.

Witnesses: -

K. H. BUTLER,
J. L. TREFALLER, JI.
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