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Application March 13, 1947, Serial No, 734,335
(CL. 179--5)

38 Claims.
1

This invention relates fo improvements in fire
indicator and alarm ‘systems.

One object of the invention is to furnish im-
proved means applicable to complex organiza-
tions such as office and apartment buildings for
indicating at a central station or -office, the oc~
currence of an undesired condition such as fire,
at any of the different sections, floors, or rooms
of the building.

Another object of the invention is to provide
the system of the character described having
electrical means comprising circuits carrying
constant indicator or supervisory currents where-
by an operator is instantly notified of the occur-
rence of a break or defect in the system, and if it
is desired, at the individual sections, floors or
rooms of the building.

Another object of the invention is to provide
an improved system of the nature set forth hav-
ing improved means whereby signhals are also
caused at the different sections or rooms of the
building in an automatic manner when a fire or
cother undesired condition occurs, and whereby,
if required, the operator may furnish an an-
nouncement to the different rooms or locations
in the event of any emergency which may be in-
dependent of said fire or condition.

Another object of the invention is to provide
an improved system wherein the signaling means
in the different. sections:or rooms-of the building
may comprise lighting  devices or  electromag-
netic speakers, the former to warn deaf perscns,
and the latter to furnish a suitable announce-
ment.

Another object of the invention is to provide
an improvement in the art whereby the super-
visory current may be substantially inecreased
upon the operation of a thermosensitive device
or the like to cause a siren and amplifier or
equivalent means to be energized, preferably by
closing a normally open circuit therefore.

Another object of the invention is to provide
improved means such that the supervisory cur-
rent forms a continuous check -of the condition
of the loud speaker circuit, but without produc-
ing hum or other distortions in the loud speaker,
particularly when the latter is not in use for
transmitting announcements or the like; and the
improvement further comprises the -utilization
of a direct current in such supervisory circuit
whereby vibration in the: speaker in response
thereto is avoided.

Another object of the invention is fto furnish
an improvement whereby-a plurality of radio re~
geiver channels are adapied fo. selectively oper-
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2 .
ate the speaker member in 2 system of the nature
disclosed.

Another object is to provide an improvement
whereby the occurrence of a fire causes the
speaker members to be automatically connected
to a:siren-and -amplifier or equivalent alarm de-
vice, with the radio receiver channels being auto-
matically disconnected if such channels are used.
“*Another object is the provision of an improve-
ment comprising a station selector switch at the

‘speaker member which when -in off position is

connected to energize the speaker member from
the siren and amplifier or the like, and also to
energize a neon light if desired.

" Another object of the invention is to furnish
an improvement ' comprising a volume control
switch adapted to permit the ‘speaker member to
be energized to transmit an alarm signal in the
zero position of the switch.

Another object of the invention is to provide an
improvement whereby the supervisory circuit will
not affect the speaker member to produce an ob-

“jectionable “hum ‘therein, this circuit ‘preferably

carrying a direct current which may be associ-
ated with the speaker circuit to produce differ-
ent novel effects.

Another object is to furnish & -circuit system
coordinated with the speaker member in-an im-
proved manner such that the impedance of vari-
ous signal devices and the like will not affect
the speaker.”

Another object of the invention is to provide
an- improvement whereby the system is-auto-
matically connected to be energized by energy
supplied from a storage battery in the event of
failure of the regular source of house current.

Other objects and advantages of the invention
will become apparent as the specification pro-
ceeds.

With the aforesald objects in view, the inven-
tion comprlses ‘the novel featules combinations
and arrangements of parts hereinafter described
in their preferred embodiments, pointed out in

the subjoined claims, and illustrated in the an-

nexed drawmu , wherein like parts are designated
by the same reference .characters, throughout
the several views.

In the drawing:

Figure -1 is. a schematic diagram showing a
system embodying the invention.

Fig. 2 is a similar view of a modification.

The advantages of the-invention as here out-
lined are best realized when all of its features and
instrumentalities - are. combined, but useful em-
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3
bodiments may be produced involving less than
the whole.

It will be obvious to those skilled in the art to
which the invention appertains, that the same
may be incorporated in several different con-
structions. The accompanying drawing, there-
fore, is submitted merely as showing a preferred
exemplification of the invention.

eferring in detail to. the drawing, Figure 1
shows a system according to the invention with
certain parts located at diffevent sections or
rooms of a building or hotel as here indicated in
dot-dash lines, such rooms being denoted by the
numeral §§. In each of these rooms is provided
a unit A these units being identical. While these
units are shown in parallel arrangement to each
other, they may also be arranged in series, al-
though the former is preferable for reasons here-
inafter apparent. Each unit A may include a sig-
nal element shown as an electromagnetic loud
speaker t{ and a sensing device #2 responsive to
an undesired condition such as a fire, in which
case the device 12 constitutes a thermosensitive
member or switch. The member {2 is normally
open, and is set so as to automatically close when
a predetermined room temperature has heen at-
tained, to thus operate in the presence of a fire.
The members {i and (2 -may be connected into
suitable protective circuits and are shown ar-
ranged in a single circuit 13 which includes a re-
sistor 14 in series with the speaker {l and in
shunt with the member {2. HEach circuit 13 may
comprise response elements such as a relay 15
and an indicator, such as a lamp {8, which forms
part of central response apparatus of the sys-
tem Ilocated at the central station or control
room. Across each of the members {2, i5, and
I6 are connected the respective condensers i1,
{8, and (8. The circuits i3 may connect to-
_gether into a common circuit 20 of the central
response apparatus having a source of direct cur-
rent such as the common circuit 26 of the cen-
tral response apparatus also includes additional
response elements in the form of relays 22 and
23 of which the former is like the relay 18. The
purpose of these several relays will be presently
described. Connected across the relays 22 and
23 is a condenser 24, and a condenser 25 is con-
nected across the battery 21. The purpose of the
various condensers is to afford a low resistance
path to audio or A. C. to the loudspeakers, by-
passing the parts which are energized by D. C,,
and offering high resistance to D. C., and of
course the speaker may include a matching trans-
former if desired.

The battery 21 of the central response appara-
tus is of a relatively low voltage causing flow of
a relatively low sensing or supervisory current
in the common circuit 28 and the branch circuits
{3 connected thereto. Since the sensing current
is a direct current it will not cause vibration of
the speaker member 11, and will thus avoid any
objectionable hum. The diaphragm of the
speaker member may be under a constant ten-
sion, but this will be relatively negligible since
the current is very small due to the provision
of the various resistances in the line. Should the
thermostatic switch device 12 close, the current
will be substantially increased to cause ample
llumination of the lamps {8, but this current
will not cause any damage to the speaker mem-
ber. The supervisory current may cause a slight
glow of the indicating or lamp members 16, and
thus afford an indication that the circuits 13 and
20 are in proper operating condition.
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To provide fault signal to indicate a hréak in
any of the above mentioned circuits, a bell or
other indicator 26 is utilized which may be con-
nected into the main line or source of 110 volt
current, this line being indicated at 27. From the
latter extends a branch circuit 283 comprising
fault responsive means shown as having a switch
29, and a switch 31 in another branch circuit and
a further switch 33 in a further branch circuit
32. The relays 15 and 22 hold the switches 29,
31, and 33 in a normal open position, these
switches being of a spring type and tending to
automatically close when their respective relays
become deenergized. It will- be perceived that
the arrangement is such that upon the closing
of any one of the switches 28, 31 or 33, the bell
26 is caused to ring. Because the relays 15 are
in the individual circuits 13 for the rooms 10, they
will constitute indicators to show quickly the
room in which the defect or break in the circuit
has occurred, attention heing directed to this
condition by the bell 2§. The relay 22 may be
omitted, or the relays 5 may be omitted and
only the relay 22 used. Because the circuits 13
connect in parallel relation into the common
circuit 28, the relay 22 can afford no indication
as to the locality at which the break in the su-
pervisory circuit has occurred. An ammeter 34
may be connected into the circuits 26 to indicate
the total amount of current flowing, and this
would afferd an indication of a break in any of
the supervisory circuits by showing a diminished
amount of current. The condenser 24 may be in
operative relation to this ammeter.

The responding apparatus of the central sta-
ticn also comprises a signal transmitting system
shown as a siren 38, a microphone 352 and an
amplifier 36, the latter being shown as having a
transformer whose secondary is in the circuit 20.
The siren and amplifier are connected to the
main line 27 in parallel reiation to each other by
their individual branch circuits 37 and 38 and
the siren output is connected through microphone
85¢ to the ampiifier 36 at 29. The supervisory
direct current in the circuit 29 will have no effect
upon the amplifier and the latter is normally
deenergized because the circuits of the amplifier
and siren include a common branch 4§ having
a normaily open switch 4i.

The relay 23 is inoperative to cause closing of
the switch 41 in response to the supervisory cur-
rent. Upon operation of the thermostat, switch
12 closes causing a shunting of its resistor i4 and
a substantial flow of current, sufficient to fully en-
ergize the relay 22. The latteractsuponthearma-
vure 42 to close the switch 44. Thus the siren and
amplifier are energized and their output is suffi-
ciently great to properly activate the speaker
member {! irrespective of the supervisory cur-
rent that may be flowing. Accordingly, the oper-
ator may send any suitable alarm, anncuncement
and instructions to the occupants in the various
rooms in the building or hotel, and if preferred
a suitable preset announcement or oscillation sig-
nal may be transmitted as a warning. It will be
appreciated that the supervisory current may he
so small as to offer no material opposition to the
signal energy from the amplifier 35.

In the event that the battery 2i becomes de-
energized, the switches such as 29, 31, 37 of the
response relays 5, 22 automatically close to cause
ringing of the alarm and all the lamps {6 will be

‘dark and the ammeter 34 will show zero, thus

quickly indicating the source of trouble.
In the event that the regular house current in
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the line 27 should fail,'due to damage caused by
fire-or otherwise, dn auxiliary unit #5-comes into
operation to supply -energy from a storage bhat-
tery 46. 'To the latter is connected a circuit 47
comprising ‘motor-generator unit 48, and coop-
erative herewith is-a switch device 48. The latter
is diagrammatically shown as including a mem-
ber 50 pivoted at 5{ and having an armature 52
for a relay 53. A tension coil spring %4 urges the
armature away from the relay §3. The latter is
connected by a circuit 5% into the-circuit 57 and
is normally enefgized to swing the*lever switch
member 58 to close the switch 58 in order to'main-
tain a -connection between the main building line
57 and the'main house line-27. The switch mem-
ber 58 also carries a switch 58 ‘for a circuit. 59
comprising the generator 68 There is also a
switch §{ operated by the: member 49 for con-
troiling the circuit 47 of the motor 62, It will
now be apparent that if there is a failure of cur-
rentinthe inline 57 which feeds house line 21, the
relay 88 is deenergized, whereupon the spring 54
swings the switch arm counterclockwise to ‘¢close
the switches 58-and §i. Thus the circuit is.closed
between the battery and the motor 52, and ‘the
circuit is closed between the house line 27 and the
generator 80, ~Certain corresponding contacts of
the switches 58 and 5% may be interconnected as
at 68, B4 so that the generator current feeds into
the house line 27 in the same manner as in the
case of the main line 57.

Certain advantages of the invention may be
realized by omitting the electromagnetis speaker
members -{{ and the amplifier 35 and the siren
35, since the relays §%, 22, and 25 can be used
in coordination with the thermostatic devices 12
according to the circuits herein disclosed to fur-
nish-an alarm system embodying a supervisory
circuit.  Although the speaker members I{ . are
shown in circuit with the devices {2, they may
also be disposed in wholly:separate circuits em-
bodying the amplifier and siren members..and
subject. to the control of the relay 23 and its
switch £{, and in that case the speaker meinbers
will ‘not be influenced at all by the supervisory
current. -The embodiment ¢f the invention shown
in Fig. 1 permits the use of a much more com-
pact circuit, ‘and it provides for a check-up of
the circuits of the speaker members by the super-

visory current.” In the various forms of the in-

vention as referred to herein, the device 45 may
be employed.

In Fig. 2 is shown-a modification of the inven-
tion generally similar to that of Tig. 1 except that
it .combines therein the employment of various
radio receiver channels having ¢lectromagnetic
speaker members 85 which may be used- to.trans-
mit music or alarm: signals. A particular feature
of this modification is that the alarm signal or
announcement -can be transmitted regardless of
the position of the station selector switch or of
the volume ¢ontrol switch or both.

Each room or section of the building may con-
tain a unit B comprising the speaker member 85,
Sueh building may:include a plurality of like
units B conneected in series. The units B shown
‘are connected in parallel for reasons hereinafter
apparent. Although only two such units have
been shown, it will be understood that tHe system
may employ a great many of them all combined
into a single circuit ag hereinafter indicated. . A
circuit 65 for the speaker member may include &
“volume control switch 67 later described: and a
station selector switeli §8:-of any suitable char-
acter. Theswitch-6§ is‘diagrammatically shown
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‘each lamp is connected a condenser §1.

6

as including a plurality of -arms having a suitable
pivetal mounting -68a, these arms being engage-
able with a series of pairs of contacts 69 for dif-
ferent radio channels. When the switch 68 is
turned 4o a cut-off position, it engages .a pair of
contacts 78, the purpose 'of which will be pres-
ently described. From the contacts 63 extend
different - circuits or radio receiver chaunnels 14
connected to respective amplifiers 72 having their
individual radio receivers or egquivalent devices
13. Any suitable switches 74 'may be provided
with contacts 75 for connecting the amplifier cir=
cuits 76 to the receiver circuits 71. These switches
14 are provided with other contacts 78 connected
to a circuit 79 of amplifier 88 and a microphone
({ia for a siren {11. The gwitch 74 is preferably
automatically shifted from: contacts 18 to con-
tacts 18 to conneet the siren {1 to an amplifier
12, This operation may. also he manually per-
formed. A switch such as 74 is provided for each
of the channels 71. Normally the tenants in the
building ‘manipulate the switches 88 to connect
the speaker member §5 to a selected channel and
control the veolume of reception by means of the
switches §7. The switches 74 permit the receivers
T3 to be cut off so that an alarm signal may be
transmitted for all of the channels T1.

To indicate an undesired -condition, such as
fire; each reom is provided with a suitable ther-
mosensitive means 81 serving asa switch in its in-
dividual circuit $Z which leads to the control
room.ef the building. BEach of these:circuits iz
adapted to carry a constant low voitage small
current, for which reason a resistor 83 is con-
nected across each thermostatic switch 81, Pref-
erably -a condenser 84 is connected- across the
resistor-so that the latter shall not materially in-
fuencethe impedance of the eircuit. - Extending
from-the off-position contacts “38,. of the switehi
§8, is a -circuit 85, and betweenthe latter and the
circuit §2 is a transformer 85g. * The ‘circuit 85
may contain a neon light 84q¢ or similar 'signal
device which is adapted to be energized by g very
small current of Iow voltage.
visual alarm indicator for persons who may be
deaf. The direct current of the supervisory cir-
cuit 82 will not causé this light to be energized
even though the circuit be clésed by the engage-
ment of the switch at the off position confacts
10. However, at certain tinies, as hereinafter de-
sceribed, the amplifier 83 sendsan alternfwtmg cur-
rent signal through the circuit 82 to enérgize the
light or signal'84a, and the latter is intended to be
of such nature as to be responsive under these
conditions.

The circuits 82-may be 1ntelconnected at 86, 87
to form a common circuit 95 in the control room,
into. which the cireuits 82 extend. This common
circuit 85 includes a battery 88 to furnish the di-
rect current for the supervisory circuits includ-
ing the common circuit. The voltage in these cir-
cuits is- adjustable by a variable resistance £3.
Each circuit 82 may have an indicator such as a
lamp 80 located in the control room, and across
Likewise
a condenser 92 may be connected across the vari-
able resistance 8% and across the ammeter 94
which is used to indicate the total amount of the
supervisory current. In the individual circuits
82 are .disposed signals S or relays 81 having
switches 415, :Across these relays are connected
condensers 87q. A similar relay may be furnished
if -desired in the common cireuit 95.and either or
both arrangements may be employed.” The com-=

mon circuit 85 may also include a'relay 88 having

The light forms ‘%' ‘
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d
& switch (05 comprising a spring armature 198.
A condenser 98 is connected across the battery
88. The purpose of the condensers 91, 92, 98 and
97¢ is to produce circuits which will not affect
the impedance caused by the speaker members
65, although the latter may have a matching
transformer if desired. The amplifier 88 is con-
nected in the common circuit 95 at its output
transformer in the usual manner.

In the circuit described, the amplifier 80 is
normally deenergized and the supervisory direct
current has no effect thereon nor upon the speak-
er members 6§5. 'The supervisory current may
cause a faint glow in the lamps 96 to indicate that
the circuits 82 are unbroken. The volume con-
trol switch 87 may be like that shown in my co-
pending application, Serial No. 703,438 filed Oc-
tober 15, 1846 for Radio Receiving Amplifying
System and Variable Volume Control Switch
Therefor. This may be a circular resistance
member (88 having a rotary switch arm {8{ con-
nected into the circuit 6. The resistance {88 is
tapped at diagrammatically opposed points
through resistances {82 and §82q into the circuit
66. Accordingiy the switch arm may be turned
continuously in either direction to vary the vol-
ume between low or zerc volume positions at the
resistances 102, $82¢ the latter being utilized to
pass a small signal current that will not produce
an appreciable gudible effect at the speaker mem-
ber 65.

Resistance 182, which may be omitted, limits
the maximum voltage to speaker 65 and hence the
maximum volime of sound, while resistance {82¢

is computed for a minimum volume of sound to 3

be produced by the speaker when the switch 67 is
in “off position.” Should the switch €& bs in off
position at the contacts 78, the amplifier 88 wiil
send a signal through circuits 82 and §5 and
thence intc circuit 85 and into the circuit 6§ to
produce the relatively powerful alarm signal or
announcement, and also cause illumination of the
neon light 88a. When this occurs, the supervisory
current will have no material effect, and this cur-
rent and the signal energy from the amplifier £3
may flow simultaneously into circuits 82 and 85.

If a fire occurs at any one of the units B, its
thermostatic switch 8¢ closes causing the flow of
a substantially greater direct current in the cir-
cuits 82 and 85. This causes illumination of the
lamp 98 corresponding to the particular switch
2! and thus indicating to the operator the loca-
tion of the fire. It also causes the relay 88 to be
so powerfully energized as to attract the arma-
ture {66 and close the switch 185, it being under-
stood that the normmal supervisory current is un-
sufficient to cause such operation. This opera~
tion of the armature {88 causes movement of the
switch 18 to disconnect the amplifier 12 from the
radio receiver 13 and to connect the amplifiers T2
to the siren {if. A schematic drawing of the
switch 74 shows the switeh arms {87 thereof as
having double pole, switch arms {87 for operative
engagement with either of the pairs of contacts
15 and 78, the contacts 78 heing connected to the
circuit 114 of the siren {1§. The switch arm {87
may be regarded as pivoted at 188, and a series of
such switch arms may be pivotally interconnected
by a rod 108 which is linked to the armature {36.
A tension coil spring {8 serves to return the
switch arms {57 to the position shown. It will be
understood that this showing of the switches 74
is primarily for convenience in the drawing and
that any suitable lost motion arrangement may he
provided at the agrms or at the armature for prop-
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8
er operation of the rod i09. The rod 189 may bé
manually operated back or forth according to
certain emergency conditions.

The closing of the switch 105 by the relay 96
causes operation of the oscillator, or siren device
i 1{ which is connected through a manual switch
11ib into a circuit 112 leading from the main
building line ({3 that carries any suitable house
current preferably a 110 volt A. C. current. When
the switch 105 closes the circuit {12, there is
also closed the circuit i!{4 which comprises the
amplifier 80 and the siren circuit.

should a break oceur in any of the circuits 82
or 85, the switch {15 will close to close the cir-
cuit {18 which leads from the main building line
{13 which includes a bell or signal (11. The
spring switch (15 is normally kept open by the
relay 97 which is energized by the constant super-
visory current. Closing of the switch 15 will
thus indicate a break in a circuit or a failure of
the battery 88. The different relays 97 are located
in the control room, and as soon as the bell 1iT
rings, the operator may readily examine all of
the relays to determine which is closed and this
may be used to indicate the particular circuit 82
in which the break might occur. Thus a more
satisfactory indication would be obtained than
by observing the lamps 86 which may have only
a very slight glow that goes out when a break
occurs in their respective circuits.

In the absence of any house current due to
failure caused by fire or otherwise, the device 45
hereinbefore described will operate to furnish
energy from a battery 46 so that the motor gen-
erator 48 will supply current of proper voltage
to the building line {i3.

The operation of the device will now be briefly
described. The supervisory current has no effect
upon the speakers 65, but if a break occurs in the
branch circuit 82, the relays 81 will be .deener-
gized so that the bell {17 will sound. If the ther-
mostatic switch 81 closes, the relay 8¢ will be
energized to close the switch 105 to energize the
siren and amplifier, 11{, 88, and also swing all
the switches 74 from their respective radio re-
ceiver channels Ti into connection with the ampli-
fier 88 whereby the alarm is transmitted through
the speakers 65. Since the device 11fa may also
represent a microphone, the operator may send
a suitable announcement through the speakers.
In course of such operation, the supervisory cur-
rent need have no effect. In ordinary use the
tenant of the building may turn the station selec-
tor switch 68 to any desired radio channel Ti or
to an off position of the contacts 70. If the
switeh 68 is connected to one of the channels 1,
the alarm signal will be transmitted from the siren
or microphone fi{ to the different amplifiers 12.
If the switch 68 is in the off position, the siren 11
will cause the amplifier 80 to transmit the signal
or announcement through the circuits 82 and 95,
switch 68 and circuit 66 to the speaker member
85, and the neon light 84¢ will be energized. If
the volume control switch 67 is in off position,
the signal energy, regardless whether it comes
from the channels 71 or from the amplifier 80,
will flow through the resistances 102 to operate
the speaker 65. If the house current should fail,
the device 45 will automatically supply energy
from a battery 4§ through a motor generator.
Should the battery 88 fail, the bell {17 will sound,
and it will be understood that this battery 88 may
be replaced by taking the current from the line
113 through a suitable step-down transformer
and a rectifier in the well understood manner.



The term electromagnetic loud speaker is in-
tended to-include any type of .dynamic or loud
speaker with or without a permanent magnet.

I claim: L ‘

1. In an electrical: protective systez having a
protective circuit connected and - arranged to
carry sensing current befween response apparatus
and a plurality of sensing elements positioned at
a plurality of different protected locations; means
whereby -said vesponse ‘apparatus:is: operable in
an inactive condition in which it does not trans«
mit signals and means whereby said response ap-
paratus is operable in an active condition  in
which it transmits: electric response zignals:of

wavy character differentiating said signals from.'

changes in -the level of -said sensing current:
means whereby said cireuit, said sensing eléments
and said rasponse apparabus ars settable and ad-
justable to maintain said sensing current at &
- norinal level at ‘which ‘said response apparatus
remains in inastive condition; each of said szens-~
Ing eicments including means whereby, said song-
ing elements are achtuated by abnormal eondi~
ticns at the respective location for changing the
norial-level of said sensing current and thereby

actuating 'said response-apparatus to activated

condition: & plurality of signalling:elemernits ‘at
said differen} locations including means wherehy
said signalling eleiments are-operated to produce
a.signalling -action when actuated by response.
gignals transmitted from said response apparatus
and to remain. substantially inoperable by. the
presence or aksenece of sensing: current.

2. In an electrical protective system- having-a

. protective - eircuit connected. and arranged 105

carry sensing current between response apparatus
and a plurality of sensing elements positioned
at a plurality of different: protected- locations;
means whereby said response apparatus is oper-

able in an inactive condition in which it -does. .

not transmit signals; means whereby said re-’
sponse apparatus is operable in an active condi-
«tion in which it transmits electric: response sig-
nals of wavy character differentiatingsaid signals
from changes in-the level of said sensing current;
~means whereby said cireuit,; said sensing elements
and said response apparatus.are settable and ad-
justable to maintain said: sensing current at a
normal level at which gaid response- apparatus
remains in inactive condition; each of gaid sens-
ing elemients including means whereby. said sens-
ing elements are actuated by abnormal;conditions
at the respective location for changing the nor-
mal level of said sensing current and . thershby
actuating said response apparatus to activated
condition; a plurality of signalling elements -at
said different logations including means whereby
said signalling elements are-operated to produce
a signalling action when actuated by response
signals transmitted from said response apparatus
and to remain substantially inoperable by:the
presence or-absence of sensing current; said-re-
sponze apparatus ineluding ' fault. responsive
means cperative by a change of said-sensing cur-
rent from said normel level to:indicate presence
of a fault on said circuit. :
3. In an electrical protective systee having. a.

- protective circuit connected and. arranged to .

carry.sensing current betweenresponse apnaratis
and a plurality of sensing elements positioned at;
a.plurality of different protected locations; means
whereby said response apparatus is operahble in an
.inactive condition in which it does not.transmit
. signals, means whersby said response apparatus
s operable in an- active condition.in which it
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transmits electric response signals of wavy char-
acter differentiating said signals from changes
in the level of said sensing current; means where-
by said circuit, said.sensing elements and said
response. apparatus-are settabie -and adjustable
to.maintain said sensing current at a.normal level
at.which said response apparatus remains in in-

-active :condition; each of said-sensing elements

including: means whereby said sensing elements
are actuated by abnormal conditions at the re-
spective -location for. changing the normal- level

~of said: sensing. current and’:thereby -actuating
. said response apparatus to activated condition; a
-blurality of signalling . elements at said different
Jocations;inciuding means.whereby said signalling

elements are o’p‘era‘_tqd to produce a signalling ac-
tion when' actuated by response signals trans-
mitted from. said. response apparatus-and to re-

“main substantially inoperable by the presence or
;absence of sensing current; a plurality of chan-

nels_ for transmitting different electiical program
signals; individual selector' elements for the re-
spective-signal -elements at said diferent loca-
tions:selectively settable-in: different settings and
including means for actuating the associated sig-
nal element to prodice a signalling, action either

by signals transmitted .through “said profective

cireuit or through one of said channels; said sys-
tem operating: to transmit response signals from
said response’ apparatus to. said-signal elements
in each of said seftings of said selector elements.
4. In an electrical protective system having-a
protective -circuit. connected and - arranged to

-Carry sensing-current between response apparatus
-and. 2. plurality -of sensing. elements positioned

at.a plurality of : different protected locations;
means: whereby- said..response 'apparatus is: op-

. erakble is an inactive condition in which it does

not- transmit. signals, ‘means whereby “said re-
sponse apparatus operable -in-an active: condi-
tion in which it transmits. électric response sig-

“nals. of ‘wavy character: differentiating said. sig-

nals from- changes in. the -level -of said isensing
current;. means -whereby:said circuit, said sensing

-elements and-said-response apparatus are'settable: -

and adjustable-to maintain said sensing current
at a-normal: level at.which said response appa-

. ratus remains in inactive condition: each: of said

en
K

sensing: elements including: means whereby. said
sensing elements are actuated by abnormal con-
ditions at the respective location for changing
the normal level of said sensing current and
thereby actuating said. respense ‘apparatus to
activated condition; a plurality of signalling ele-
ments at said different locations connected to
said. circuit including means whereby said sig-
nalling elements are.operated to produce a sig-

malling . action when-actuated by response sig-

- nals transmitted. through said-cireuit and to re-

main substantially inoperable by:the presence or
absence of sensing eurrents in sdid: cireuit..
5. In an electrical protective system having a

- protective’ circuit . connected “and arranged to

-carry sensing:current between response apparatus

and a plurality of sensing elements. positioned
at ‘a plurality: ofdifferent protected locations;
means whereby said response-apparatus is oper-
able in-an inactive:condition in which it does not
transmit signals; means’ whereby said response
apparatus-is operable in an active ‘condition in
which it {transmits electric response-signals  of

*wavy character differentiating said:signals from

changes in the level of said sensing current; .

:means whereby said circuit, said sensing elements

and said response apparatus are settable and ad-
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justable to maintain said sensing current at a
normal level at which said response apparatus
remains in inactive condition; each of said sens-
ing elements including means whereby said sens-
ing elements are actuated by abnormal conditions
at the respective location for changing the nor-
mal level of said sensing current and thereby
actuating said response apparatus to activated
condition; a plurality of signalling elements at
said different locations connected to said circult
"including means whereby said signalling elements
are operated to produce a signalling action when
actuated by response signals transmitted through
said circuit and to remain substantially inoper-
able by the presence or absence of sensing cur-
rent in said circuit; said response apparatus in-
cluding fault responsive means controlled by said
sensing current to indicate presence of a fault on
said circuit.

6. In an electrical protective system having a
protective circuit connected and arranged to
carry sensing current between response apparatus
and a plurality of sensing elements positioned
at a plurality of different protected locations;
means whereby said response apparatus is oper-
able in an inactive condition in which it does not
transmit signals, means whereby said response
apparatus is operable in an active condition in
which it transmits electric response signals of
wavy character differentiating said signals from
changes in the level of said sensing current;
means whereby said circuit, said sensing elements
and said response apparatus are settable and ad-
justable to maintain said sensing current at a
normal level at which said response apparatus
remains in inactive condition; each of said sens-
ing elements including means whereby said sens-
ing elements are actuated by abnormal conditions
at the respective locaticn for changing the nor-
mal level of said sensing current and thereby
actuating said response apparatus to activated
condition; a plurality of signalling elements at
said different locations connected to said circuit
ineluding means whereby said signalling elements
are operated to produce a signalling action when

- actuated by re=ponse signals transmitted through
said eircuit and to remain substantially inoper-
able by the presence or absence of sensing cur-
rent in said circuit; a plurality of channels for
transmitting different electrical program signals;
individual selector elements for the respective
signal elements at said different locations selec-
tively settable in different settings and including
means for actuating the associated signal ele-
ment to produce a signalling action either by
signals transmitted through said protective cir-
cuit or through one of said channels; said re-
sponse apparatus including a confrol means op-
erative upon actuation of said response appa-
ratus to cause transmission of response signals
to said signalling means irrespective of the set-
ting of said selector elements.

7. In an electrical protective system having a
protective circuit connected and arranged to carry
sensing current between response apparatus and
a plurality of sensing elements positioned at the
plurality of different protected locations; means
whereby said response apparatus is operable in
an inactive condition in which it does not trans-
mit signals and means whereby said response
apparatus is operable in an active condition in
which it transmits electric response signals of
‘wavy character differentiating said signals from
changes in the level of said sensing current;
means whereby said sensing elements and said
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response apparatus are seftable and adjustable
to maintain said sensing current at a normal
level at which said response apparatus remains
in inactive condition; each of said sensing ele-
ments including means whereby said sensing ele-
ments are actuated by abnormal conditions at the
respective location for changing the normal level
of sensing current and thereby actuating said
response apparatus to activated condition; and a
plurality of signalling elements at said different
locations including means whereby said signalling
elements are operated to produce a signsalling
action when actuated by response signals trans-
mitted from said response apparatus, and to re-
main substantially inoperable by the presence or
absence of sensing current; said sensing current
being substantially unidirectional, said signals
being alternating electric signals.

8. In an electrical protective system having a
protective circuit connected and arranged to carry
sensing current between response apparatus and
a plurality of sensing elements positioned at the
plurality -of different protected locations; means
whereby said response apparatus is operable in
an inactive condition in which it does not trans~
mit signals and means whereby said response
apparatus is operable in an active condition in
which it transmits electric response signals of
wavy character differentiating said signals from
changes in the level of said sensing current;
means whereby said sensing elements and said
response apparatus are settable and adjustable
to maintain said sensing current at a normal
level at which said response apparatus remains
in inactive condition; each of said sensing ele-
ments including means whereby said sensing ele-
ments are actuated by abnormal conditions at the
respective location for changing the normal level
of sensing current and thereby actuating said
response apparatus to activated condition; and a
plurality of signalling elements at said different
locations including means whereby said signalling
elements are operated to produce a signalling
action when actuated by response signals trans-
mitted from said response apparatus, and to re-
main substantially incperablé by the presence or
absence of sensing current; said response appa-
ratus being actuated to an active condition by
an increase of said sensing current above said
normal level.

9. In a protective system as claimed in claim 8,
said sensing current being substantially unidirec-
tional, said signals being alternating electric sig~
nals.

10. In an electrical protective system having
a protective circuit connected and arranged to
carry sensing current between response apparatus
and a plurality of sensing elements positioned
at the plurality of different protected locations;
means whereby said response apparatus is op-
erable in an inactive condition in which it does
not transmit signals and means whereby said
response apparatus is operable in an active con-
dition in which it transmits electric response sig-
nals of wavy character differentiating said sig-
nals from changes in the level of said sensing
current; means whereby said sensing . elements
and said response apparatus are settable and ad-
justable to maintain said sensing current at a
normal level at which said response apparatus
remains in inaetive condition; each of said sens-
ing elements including means whereby said sens-
ing elements are actuated by abnormal condi-
tions at the respective location for changing the
normal level of sensing current and thereby ac-
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tuating said response apparatus to activated con-
dition; and a plurality of signaling elements at
said different locations including means whereby
said signaling elements are operated to produce
a signaling action when actuated by response sig-
hals transmitted from said response apparatus,
and to remain substantially inoperable by the
presence or absence of sensing current; said re-
sponse apparatus including fault response means
operative by a change of said sensing current
from said normal level to indicate presence of a
fault in said circuit; said sensing current being
substantially unidirectional, said signals being
alternating electric signals.

11. In an electrical protective system having a
protective circuit connected and. arranged to
carry sensing current between response appa-
ratus and a plurality of sensing elements posi-
tioned at the plurality of different protected lo-
cations; means whereby said response apparatus
is operable in an inactive condition in which it
does not transmit signals and means whereby
said response apparatus is operable in an active
condition in whiech it transmits electric response
signals of wavy character differentiating said
signals from changes in the level of said sensing
current; means whereby said sensing elements
and said response apparafus are settable and ad-
justable to maintain said sensing current at a
normal level at which said response apparatus
remains in inactive condition; each of said sens-
ing elements including means whereby said sens-
ing elements are actuated by abnormal conditions
at.the respective location for changing the nor-
mal level of sensing current and thereby actuat-
ing said response apparatus to activated condi-
tion; and a plurality of signaling elements at said
different locations including means whereby said
signaling -elements are operated to. produce a
signaling action when sctuated by reésponse. sig-
nals transmitted from said response apparatus,
and . to remain substantially inoperable by the
presence or absence. of sensing current; said re-
sponse apparatus including fault response means
operative by a change of said sensing current
from said normal level to indicate presence of a
fault in said circuit; said response apparatus
being actuated to tranemit response signals in
response to an increase of said sensing current
and being actuated to indicate a fault in response
to a decrease of said sensing current.

12, In a protective system as claimed in claim
11, said sensing current being substantially uni-
directional, said signals being alternating elec-
tric signals.

13. In an electrical protective system having a
protective circuit connected and arranged to
carry sensing current between response appa-
ratus and a plurality of senring elements posi-
tioned at the plurality of different protected lo-
cations; means whereby said response apparatus
is operable in an inactive condition in which it
does not transmit signals and means whereby
said response apparatus is operable in an active
condition in which it transmifs electric response
signals of wavy character differentiating said
signals from changes in the level of said sensing
current: means whereby said sensing elements
and said response apparatus are settable and
adjustable to maintain said sensing current at a
normal level at which said response apparatus
remains in -inactive condition; each of said
sensing ‘elements including means whereby said
sensing elements are actuated by abnormal con-
ditions at the respective location for changing
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the normal level of sensing current and thereby
actuating said response. apparatus to activated
condition; and:a plurality of signaling elements
at said different locations including means where-
by said signaling elements are operated to pro-
duce a signaling action when actuated by response
signals transmitted from said response apparatus,
and to remain substantially inioperable by the
presence or absence of sensing current; said re-
sponse apparatus including fault response means
operative by a change of said sensing current
from said normal level to indicate presence of a
fault in said eircuit; said circuit including a plu-
rality of different circuit portions connected at
said different locations to said sensing elements
and said: fault responsive means including a plu-
rality of different sensing elements selectively
actuable by the sensing current in the different
circuit portions to indicate presence of s fault
in a circuit portion.

14. In a protfective system as claimed in claim
13, said sensing current being substantially uni-
directional, said signals being alternating electric
signals.

15. In an electrical protective system having a
protective circuit - connected and arranged to
carry sensing current between response appa-
ratus and a plurality of sensing elements posi-
tioned at the plurality of different protected lo-
cations; means whereby said response apparatus
is operable in an inactive condition in. which
it does not transmit signals and means whereby
said response apparatus is operable in an active
condition in which it transmits electric response
signals of ‘wavy character differentiating said
signals from changes in the level of said sensing
current; means whereby said sensing elements
and said response apparatus are settable and ad-
Justable’ to maintain said sensing current at a
normal level at which said response: apparatus
remains in inactive condition; each of said sens-
ing elements including means whereby said sens-
ing elements are actuated by abnormal conditions
at the respective location for changing the normal
level of sensing current and thereby actuating
said response apparatus to activated condition:
and a plurality of signaling. elements’ at said
different locations including means whereby said
sighaling elements are operated to produce a sig-
naling action when actuated by response signals
transmitted from said response apparatus, and
to remain substantially inoperable by the pres-
ence or absence of sensing current; said response
apparatus including fault response means opera-
tive by a change of said sensing current from
said normal level to indicate presence of a fault
in said eircuit; said cireuit including a plurality
of different circuit portions connected at said
different lochtions to said sensing elements and
said fault responsive means including a plurality
of different sensing elements selectively actuable
by the sensing current in the different circuit
rortions to'indicate presence of a fault in'a cir-
cuit portion; said response apparatus being ac~

5 tuated to transmit response signals in response to

an increase of said sensing current and being
actuated to indicate a fault in response to s de-
crease of said sensing- current.

16. In a protective system as claimed in ¢laim
15, said sensing current being substantially uni-
directional, said signals being alternating electric
signals.

17. In an electrical protective system having a
protective circuit connected. and arranged to
carry sensing current between response apparatus
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and a plurality of sensing elements positioned
at the plurality of different protected locations;
means whereby said response apparatus is oper-
able in an inactive condition in which it does
not transmit signals and means whereby said
response apparatus is operable in an active con-
tive condition in which it transmits electric re-
sponse signals of wavy character differentiating
said signals from changes in the level of said
sensing current; means whereby said sensing ele-
ments and said response apparatus are settable
and adjustable to maintain said sensing current
at a normal level at which said response appa-
ratus remains in inactive condition; each of said
sensing elements including means whereby said
sensing elements are actuated by abnormal con-
ditions at the respective location for changing
the normal level of sensing current and thereby
actuating said response apparatus to activated
condition; and a plurality of signaling elements
at said different locations including means where-
by said signaling elements are operated to pro-
duce a signaling action when actuated by re-
sponse signals transmitted from said response
apparatus, and to remain substantially inoper-
able by the presence or absence of sensing cur-
rent; a plurality of channels for transmitting dif-
ferent electrical program signals; individual se-
lector elements for the respective signal elements
at said different locations selectively settable in
different settings and including means for ac-
tuating the associated signal element to produce
a signaling action either by signals transmitted
through said protective circuit or through one
of said channels; a means whereby said system
is operative to transmit response signals from
said respcnse apparatus to said signal elements
in each of said settings of said selector elements;
said sensing current being substantially unidirec-
tional, said signals being alternating electric sig-
nals.

18. In an electrical protective system having a
protective circuit connected and arranged fto
carry sensing current between response appara-
tus and a plurality of sensing elements positioned
at the plurality of different protected locations;
means whereby said response apparatus is oper-
able in an inactive condition in which it does not
transmit signals and means whereby said re-
sponse apparatus is operable in an active condi-
tion in whiech it transmits electric response signals
of wavy character differentiating said signals
from changes in the level of said sensing current;
means whereby said sensing elements and said
response apparatus are settable and adjustable
to maintain said sensing current at a normal level
at which said response apparatus remains in in-
active condition; each of said sensing elements
including means whereby said sensing elements
are actuated by abnormal conditions at the re-
spective location for changing the normal level
of sensing current and thereby actuating said re-
sponse. apparatus to activated condition; and a
plurality of signaling elements at said different
locations including means whereby said signaling
elements are operated to produce a signaling ac-
tion when actuated by response signals transmit-
ted from said response apparatus, and to remain
substantially inoperable by the presence or ab-
sence of sensing current; a plurality of channels
for transmitting different electrical program sig-
nals; individual selector elements for the respec-
tive signal elements at said different locations
selectively settable in different settings and in-
cluding means for actuating the associated signal
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element to produce a signaling action either by
signals transmitted through said protective cir-
cuit or through one of said channels; a means
whereby said system is operative to transmit re-
spouse signals from said response apparatus to
said signal elements in each of said settings of
said selector elements; said response apparatus
being actuated to transmit response signals in
response to an increase of said sensing current
and being actuated to indicate a fault in response
to a decrease of said sensing current.

19. In a protective system as claimed in claim
18, said sensing current being substantially uni-
directional, said signals being alternating electric
signals.

20. In an electrical protective system having a
protective circuit connected and arranged to
carry sensing current between response appara-
tus and a plurality of sensing elements positioned
at the plurality of different protected locations;
means whereby said response apparatus is oper-
able in an inactive condition in which it does
not transmit signals and means whereby said
response apparatus is operable in an active con-
dition in which it transmits electric response sig-
nals of wavy character differentiating said sig-
nals from changes in the level of said sensing
current; means whereby said sensing elements
and said response apparatus are settable and ad-
justable to maintain said sensing current at a
normal level at which said response apparatus
remains in inactive condition; each of said sens-
ing elements including means whereby said sens-
ing elements are actuated by abnormal condi-
tions at the respective location for changing the
normal level of sensing current and thereby ae-
tuating said response apparatus to activated con-
dition; and a plurality of signaling elements at
said different locations connected to said pro-
tective circuit and including means whereby said
signaling elements are operated to produce a sig-
naling action when actuated by response signals
transmitted from said response apparatus, and
to remain substantially inoperable by the pres-
ence or absence of sensing current; said sensing
current being substantially unidirectional, said
signals being alternating electric signals.

21, In an electrical protective system having a
protective ecircuit connected and arranged to
carry sensing current between response apparatus
and a plurality of sensing elements positioned
at the plurality of different protected locations;
means whereby said response apparatus is oper-
able in an inactive condifion in which it does
not transmit signals and means whereby said
response apparatus is operable in an active con-
dition in which it transmits electric response
signals of wavy character differentiating said sig-
nals from changes in the level of said sensing cur-
rent; means whereby said sensing elements and
said response apparatus are settable and adjust-
able to maintain said sensing current at a normal
level at which said response apparatus remains
in inactive condition; each of said sensing ele-
ments including means whereby said sensing ele-
ments are actuated by abnormal conditions at
the respective location for changing the normal
level of sensing current and thereby actuating
said response apparatus to activated condition;
and a plurality of signaling elements at said dif~
ferent locations connected to said protective cir-
cuit and including nieans whereby said signaling
elements are operated to produce a sighaling ac-
tion when actuated by response signals transmit-
ted from said response apparatus, and to remain
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substantlally inoperable by the presenee.or ab-
sence-of sensing current; said response apparatis
being actuated to transmlt respornse signals in
response to an increase of “said sensing: current
and being actuated to indicate a fault in response
to a decrease of said sensing current;

22. In a protective system as claimed in claim
21, said sensing current .being substantially uni=
directional, said signal§ being alternating elec-
trie signals.

23. In an electrical protective systém having a
protective circuit connected and arranged to carry

sensing current between response appalatus and’

a plurality of sensing eléments positioned at the
plurality of different brotected locations: means
whereby said responsé apparatus is operable in
an inactive condition in which it does not trans-
mit signals and means whereby said response
apparatus is operable in an active condition in
which it transmits electri¢c response signals of
wavy character differentiating said sighals from
changes in the level of said “sensing current;
means whereby said.sensing. eléements and said
response apparatus are-settable and adjustable
to maintain said sensing current at & hormal level
at which said response -apparatus remains-in
inactive condition; each of said sensing eléments
including means whereby said sensing elements
are actuated by abnormal ‘conditions at the re-
spective location for changing the normal level

of sensing current ‘and theéreby actuating said’

response apparatus to activated condition; and a
plurality of signaling elements at said different
locations connected to said protective cireuit and
including means whereby said signaling elements
are operated to produce a signaling action when
actuated by response signals. transmitted from
said response. .apparatus, and. to remain  sub-
stantially inoperable by the presence or absence
of sensing current; said response apparatus in-
cluding fault responsivé means controlied by said
sensing current to indicate presence of ‘a.fault
on said circuit; said sensing current being sub-
stantially unidirectional, said signals being alter-
nating current signals. ‘

24. In an electrical protective system having.a
protective eircuit connected and arranged to carry
sensing current between response apparatus and
a plurality of sensing elements positioned.at the
plurality of different protected locations: means

whereby said ‘response-apparatus is operable.in

an inactive condition in which it does not.trans-
mit signals and means whereby .said response
apparatus is operable in an active.condition in
which it transmits electric .response signals ' of
wavy character differentiating said signals from
changes in the level' of 'said: sensing:current;
means whereby said sensing elements and said
response apparatus are settable.and adjustable
to maintain said sensing current at-a normal
level at which said response apparatus remains
in inactive condition; each of said sensing ele-
ments including means whereby said sensing ele-
ments are actuated by abnormal conditions-at
the respective location for changing the tiormal
level of sensing current and. thereby actuating
said response apparatus. to activated condltlon
and a plurality of signaling elements at said dif-
ferent locations connected to said protective cir-
cuit and including means whereby said signaling
elements are operated to produce a signaling ac-
tion when actuated by response.signals trans-
mitted from said response apparatus, and to re-
main substantially-inoperable by the presence or
absence of sensing current; sald response ap-
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paratus 1nclud1ng fault: responsive means con-
trolled by said sensing current to indicate pres-
ence of: a fault on. said circuit; said response
apparatus being actuated to transmlt response
signals in response:to an increase of said sensing
current and being actuated to indicate .a fault
In response to a decreéase of said sensing current.

25. In a protective system as.claimed in claim
24, sald sensing current beéing. substantially uni-
directional, said signals being alternating electric
signals.

26. In an electrical protective system having a
protective eircuit connected and.arranged to carry
sensing: current. between response. apparatus and
a plurality of sensing elements positioned at the
plurality. of different protected locations; means
whereby said response apparatus is opersble in
an inactive condition in which it does not trans-
mit signals and means whereby said response
apparatus is operable in an-active condition .in
which: it transmits..electric response signals of
wavy, character differentiating said signals from
changes in the. level .of said. sensing current;
means whereby :-said sensing elements. and said
response apparatus are settable and adJustable to
mamtam said.sensing current-at a normal level
at which said response apparatus remains in ‘in-
active -condition; each of said -sensing. elements
including means whereby -said. sensing . elements
are actuated by abnormal conditions at the re-
spective location for changing the normal level of
sensing current and thereby actuating said re-
sponse apparatus’ to activated condition; ‘and a
plurality -of signaling elements at said different
locations connected to said protective circuit and
including: means whereby said signaling elements
are operated to produce g signaling action when
actuated: by ‘response signals transmitted  from
said . response: apparatus, -and to. remain- sub-
stanmally inoperable by-the presence or absence of -
sensing  current; said : response- apparatus .in-
cluding fault responsive means controiled by said -
sensing. current. to indicate- presence of a fault
on said circuit; said-circuit including a plurality
of different -circuit portions-connected at said
different. locations to0 said sensing elements and
said fault responsive means including, a plurality
of- different sensing:elements selectively actuable
by the. sensing..current in the different cireuit
portions to indicate presence-of a-fault in'a cir-
cuit portion,

27. In a protective system as claimed in claim
26,.said. sensing current being substantially uni-
directional, said-signals being alternating electric
signals.:

28. In an electrical protective:system having a-
protective. circuit - connected and-- arranged - to
carry sensing.current between response apparatus
and a.plurality of sensing elements positioned at’
the . plurality -of - different protected locations;
means. whereby.-said' response ‘apparatus is- op-
erable in an inactive ‘condition’ in which: it doés-
not - transmit .- signals and” means whereby said:
response :apparatus is-operable in an active con-
dition:-in ‘which it transimitselectric  résponse
signals-:of--wavy . character * differentiating said
signals.from changes-in the level of said sensing’
current;. means. .-whereby ‘said: sensing elements -

-and said response apparatus are settable'and ad-
Jjustable- to .maintain- said sensing current ‘at a

normal level at which said response apparatus re-
mains in inactive condition; each of said sensing
elements. including means wheéreby ‘said’ sensing
elements are actuated by abnormal conditions at
v thé respective location for changing the normai’
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level of sensing current and thereby actuating
said response apparatus to activated condition; -

and s plurality of signaling elements at said
different locations connected to said protective
circuit and including means whereby said signal-
ing elements are operated to produce a signaling
action when actuated by response signals trans-
mitted from said response apparatus, and to re-
main substantially inoperable by the presence
or absence of sensing current; said response
apparatus including fault responsive means con-
trolled by said sensing current to indicate pres-
erice of a fault on said circuit; said circuit in-
cluding a plurality of different circuit portions
connected at said different locations to said
sensing elements and said fault responsive means
including a plurality of different sensing elements
selectively actuable by the sensing current in the
different circuit portions to indicate presence of
a fault in a circuit portion, said response ap-
paratus being actuated to transmit response
signals in response to an increase of said sensing
current and being actuated to indicate a fault
in response to a decrease of said sensing current.

29. In a protective system as claimed in claim
28, said sensing current being substantially uni-
directional, said signals being alternating elec-
tric signals.

30. In an electrical protective system having a
protective circuit connected and arranged to carry
sensing current between response apparatus and
a plurality of sensing elements positioned at the
plurality of different protected locations; means
whereby said response apparatus is operable in
an inactive condition in whieh it does not trans-
mit signals and means whereby said response ap-
paratus is operable in an active condition in
which it transmits electric response signals of
wavy character differentiating said signals from
changes in the level of said sensing current;
means whereby said sensing elements and said
response apparatus are settable and adjustable
to maintain said sensing current at a normal level
at which said response apparatus remains in in-
active condition; each of said sensing elements
including means whereby said sensing elements
are actuated by abnormal conditicns at the
respective Iocation for changing the normal level
of sensing current and thereby actuating- said
response apparatus to activated condition; and
a plurality of signaling elements at said different
locations connected to said protective circuit and
including means whereby said signaling ele-
ments are operated to produce a signaling action
when actuated by response signals transmitted
from said response apparatus, and to remain
substantially inoperable by the presence or ab-
sence of sensing current; a plurality of channels
for transmitting different electrical program
signals; individual selector elements for the re-
spective signal elements at said different loca-
tions selectively settable in different settings and
including means for actuating the associated
signal element to produce a signaling action
either by signals transmitted through said pro-
tective circuit or through one of said channels;
a means whereby said system is operative to
transmit response signals from said response ap-
paratus to said signal elements in each of said
settings of said selector elements; said sensing
current heing substantially unidirectional, said
signals being alternating electric signals.

31. In an electrical protective system having
a protective circuit’ connected and arranged to
carry sensing current hetween response apparatus
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and a plurality of sensing elements positioned at
the plurality of different protected locations;
means whereby said response apparatus is op-
erable in an inactive condition in which it does
not transmit signals and means whereby said
response apparabus is operable in an active con-
dition in which it transmits electric response
signals of wavy character differentiating said
signals from changes in the level of said sensing
current; means whereby said sensing elements
and said response apparaius are settable and ad-
justable to maintain said sensing current at a
normal level at which said response apparatus
remains in inactive condition; each of said
sensing elements including means whereby said
sensing elements are actuated by abnormal con-
ditions at the respective location for changing
the normal level of sensing current and thereby
actuating said response apparatus to activated
condition; and a plurality of signaling elements
at said different locations connected to said pro-
tective circuit and including means whereby said
signaling elements are operated to- produce a
signaling action when actuated by response sig-
nals transmitted from said response apparatus,
and to remain substantially inoperable by the
presence or absence of sensing current; ‘a plu-
rality of channels for transmitting different elec~
trical program gsignals; individual selector ele-
ments for the respective signal elements at said
different locations selectively settable in different
settings and including means for actuating the
associated signal element to produce a signaling
action either by signals transmitted through said
protective circuit or through one of said channels;
a means whereby said system is operative te
transmit response signals from said response
apparatus to said signal elements in each of said
settings of said selector elements; said response
apparatus being actuated to transmit response
signals in response to an increase of said sensing
current and being actuated to indicate a fault

" In response to a decrease of said sensing current.
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32. In a protective system as claimed in claim
31, said sensing current being substantially uni-
directional, said signals being alternating electric
signals.

33. In a protective system as claimed in claim
1, at least some of said signaling elements in-
cluding an electrically actuated sound reproduc-
ing device for generating sound corresponding to
signals transmitted through said circuit; and a
volume control arrangement for at least one of
said sound reproducing devices comprising a re-
sistance structure extending along a loop-like
endless path -and forming a substantially con-
tinuocus endless resistance path, a contact element
continuously movable aleng said continuous path
and arranged to establish electrical contact en-
gagement with successive elements of said end-
less resistance path, a relatively fixed element of
said endless resistance path being connected to
one supply circuit portion of said circuit supply-
ing signals to said reproducing device, circuit
connections for completing supply connections
from said circuit to said reproducing device in-
cluding a circuit connection connecting said con-
tact element to one terminal of said sound re-
producing device, and a rotatably actuated con~
trol member manually actuable for moving said
contact element endlessly along said endless re-
sistance path so that in each eomylete cycle of
movement of said contact element over the entire
length of said endless resistance path—from a
position corresponding to minimum volume of
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sound output—the volume of sound output will
gradually. increase to. a maximum volume and .

then gradually decrease to a minimur volume.

34. In a protective system as claimed in. ¢claim
2, at least some of said signaling elements in-
cluding an electrically dctuated sound repro-
ducing device for generating sound correspond-
ing to signals transmitteéd ‘through said circuit;
and ‘a’volume control arrangement for at. least
one of said sound reproducing devices compris-
ing a resistance structure extending along 3 loop-
like endless” path and formihg a substantially
continuous endless resistance path, a contact ele-
ment - continuously movable along said contin-
uous path and arranged to establish electrical
contact engagement with sucecessive elements of
sald endless resistance path, a relatively-fixed
element of said endless resistance path ‘being
connected to one supply circuit portion of said
circuit supplying signals to said reproducing de-
vice," circuit connections for completing” supply
connections from said circuit to said reproducing
device including a circuit connection connecting
said contact element to one terminal of said
sound reproducing device, and a rotatably actu-
ated control member manually actuable for mov-
ing said contact element endlessly along said
endless resistance path so that in each complete
cycle of movement of said contact element over
the entire length of said endless resistance
path-from a position corresponding to minimum
volume of sound output—the volume of sound
output will gradually increase to 8 maximum Vol
ume and then gradually decréase to a mihimum
volume.

35. In a protective system as claimed in claim
3, at least some of said signaling elements in-
cluding an electrically actuated sound repro-
ducing device for generating sound correspond-
ing to signals transmitted through- said circuit;
and a volume control arrangement for at least
one of said sound reproducing devices compris-
ing a resistance structure extending along a ldop-
like endiess path and forming a substantially
continuous endless resistance path, a contact ele-
ment continuously movable along said contin-
uous path and arranged to establish electrical
contact engagement with successive elements of

 said endless resistance -path, a relatively fixed
element of said endless resistance path being
connected to one supply cireuit portion of said
circuit supplying signals to said reproducing de-
vice, circuit connections for completing supply
connections from said eireuit to'said reproducing
device including a cireiit connection connect-
ing said contact element to one terminal of said
sound reproducing device, and a rotatably actu-
ated control member manually actuable for mov-
ing said contact element endlessly along said end-
less resistance path so that in'each complete cycle
of movement of said contact element over the
entire length of said endless resistance path—
from a position corresponding to minimum vol-
ume of sound output—ithe volume of sound out-
put will gradually increase to 3, maximum volume
and then gradually decrease to & minimum
volume. ‘

36. In a protective system as claimed in claim
4, at least some of said signaling elements includ-
ing an electrically actuated sound reproducing
- device for generating sound corresponding to sig-
nals transmitted through said circuit; and a vol-
ume control arrangement for at least one of sdid
sound reproducing devices comprising . a resist-
ance structure extending along a loop-like end-
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1éss pathiand forming a substantially, continuéus:

endless:resistance ;path, ‘a:contact. element ‘cons+

tinuously movable along said:-continuous path.and:
arranged:to:establish-electrical contact-engages.
ment with successive elements of said endless re-

sistance path, a relatively fixed élement of said

endless resistance  path being connected to one

supply: circuit: portion of: said- circuit supplying

signals :to:said reproducing :device, circuit cons
nections for completing: supply connections from

sald-circuit to said:reproducing device including:
a circuit connection connecting said contact ele-.
ment:to one:terminal of said sound reproducing

device, and a rotatably actuated control member

manually actuable:for moving said contact ele-

ment, endlessly along said endless resistance path

50 that in each complete ‘cycle: of movement of

said contact element over the entire length of

said endless resistance path—from a position cor-

responding to minimum volume of sound oute

put—the volume of sound output will gradually

increase to 2 maximum volume and then grad-

ually decrease to a minimum volume.

37.-In.a protective system:as claimed in claim. -
5, at least-some of said signaling elements includ-
ing an electrically actuated sound reproducing
device for generating sound corresponding to sig-
nals transmitted through said circuit; and a
volume ‘control arrangement for at least one of
said sound reproducing devices comprising a re-
sistance structure extending along a loop-like
endless path and forming a substantially con-
tinuous endless resistance path, a contact ele-
ment continuously movable along said contin-
uous pathand arranged to establish electrical
contact engagement with successive elements of
said endless resistance path, a relatively fixed
element of said endless resistance path ‘being
connected to one supply circuit portion of said
circult supplying signals to said reproducing de-
vice, circuit connections for completing supply
connections from said circuit to said reproducing
device including a circuit connection connecting
said contact element to one terminal of said
sound reproducing “device; and a rotatably actu-
ated control member manually actuable for mov-
ing said contact element endlessly along said
endless resistance path so that in each complete
cycle of movement of said contact element over
the entire length of said endless resistance path—
from & position corresponding to minimum- vol-
ume of sound output—the volume of sound out-
put will gradually increase to a maximum vol-
ume and then gradually decrease to a minimum
volume.

38. In a protective system as claimed in c¢laim
6, at least some of said signaling ‘elements in-
cluding an electrically actuated sound repro-
dueing device for generating sound correspond-
ing to signals transmitted through said ecireuit;
and a volume control arrangement for at least
one of said sound reproducing devieces comprising
a resistance structure extending along a loop-
like endless path and forming a substantially con-
tinuous. endless resistance path, a contact ele-
ment continuously movable along said contin-
uous path and arranged to establish electrical
contact engagement with successive elements of
said ‘endless resistance path, a relatively fixed
element of - said ‘endless resistance path being
connected to one supply circuit portion of said
circuit supplying signals to said reproducing de-
vice, circuit connections for completing. supply
connections from said circuit to said reproducing
device including a circuit connection conneeting
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said contact elément to one terminal of said sotind . UNITED STATES PATENTS
reproducing device, and a rotatably actuated Number Name Date
control member manually actuable for moving 313 841 Vansize Mar. 10, 1885
said contact element endlessly along said endless 1031 ’848 Harley ___ . ____ Jul.y 9’ 1912
resistance path so that in each complete cycle 5§ 1’075’314 Flage etal Oct 7’ 1913
of movement of said contact element over the 1’229’939 Goldstein .“__"—__Eune '12’ 1917
entire length of said endless resistance path— 1,536’191 Derby et ajl ““““““““ May 5’ 1925
from a position corresponding to minimum vol- 1)536’192 Derby Tt May 5’ 1925
ume of sound output—the volume of sound out- 1944 308 Turner .. Jan. 93, 1934
put will gradually increase to a maximum volume 10 5'ong’yag Lurie ... Apr. 14’ 1942
and then gradually decrease to a minimum 2j3241877 Reeve_::::_“—“_—__" July- 20: 1943

volume.
ELI M. LURIE.
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