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(C. 179-5) 38 Claims. 

This invention relates to improvements in fire 
indicator and alarm systems. 
One object of the invention is to furnish in 

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 
Irence of a break or defect in the System, and if it 
is desired, at the individual sections, floors or 
roons of the building. 
Another object of the invention is to provide 

an improved System of the nature set forth hav 
ing improved means whereby signals are also 
caused at the different sections or rooms of the 
building in an automatic manner when a fire or 
Other undesired condition occurs, and whereby, 
if required, the Operator may furnish an an 
noticement 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 persons, 
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 increased 
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 loudspeaker, 
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 to furnish 

an improvement whereby a plurality of radio re 
ceiver channels are adapted to Selectively Oper 
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2 
ate the speaker member in a 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 a 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 aforesaid objects in view, the inven 

tion comprises the novel features, combinations 
and arrangements of parts hereinafter described 
in their preferred embodiments, pointed out in 
the subjoined claims, and illustrated in the an 
nexed drawing, 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 en 
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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 different sections or 
rooms of a building or hotel as here indicated in 
dot-dash lines, such rooms being denoted by the 
numeral B. 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 and a Sensing device 2 responsive to 
an undesired condition Such as a fire, in Which 
case the device 2 constitutes a thernoSensitive 
member or SWitch. The member 2 is normally 
open, and is Set So as to automatically close when 
a predetermined room temperature has been at 
tained, to thus operate in the presence of a fire, 
The members and 2 may be connected into 
Suitable protective circuits and are shown ar 
ranged in a single circuit 3 which includes a re 
Sistor 4 in Series with the Speaker and in 
shunt with the member 2. Each circuit 3 may 
comprise response elementS Such as a relay 5 
and an indicator, Such as a lamp 6, which forms 
part of central response apparatus of the SyS 
tem located at the central Station or control 
room. Across each of the members 2, 5, and 
6 are connected the respective condensers , 

f8, and 9. The circuits 3 may connect to 
gether into a common circuit 26 of the central 
response apparatuS having a Source of direct cur 
rent Such as the common circuit 2 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 5. 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 2 . 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 28 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 2 and the branch circuits 
(3 connected thereto. Since the Sensing current 
is a direct current it will not cause vibration of 
the Speaker member , 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 2 close, the current 
will be substantially increased to cause ample 
illumination of the lampS 6, but this current 
will not cause any damage to the Speaker men 
ber. The Supervisory current may cause a slight 
glow of the indicating or lamp memberS 6, and 
thus afford an indication that the circuits 3 and 
20 are in proper Operating condition. 
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4. 
To provide fault signal to indicate a break 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 11.0 volt 
current, this line being indicated at 27. From the 
latter extends a branch circuit 23 comprising 
fault responsive means shown as having a Switch 
23, and a Switch 32 in another branch circuit and 
a further SWitch 33 in a further branch circuit 
32. The relays 5 and 22 hold the Switches 29, 
3, 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 29, 3 or 33, the bell 
26 is caused to ring. Because the relays is are 
in the individual circuits 3 for the rooms 0, they 
Will constitute indicators to show quickly the 
room in which the defect or break in the circuit 
naS Occurred, attention being directed to this 
condition by the bell 23. The relay 22 may be 
Omitted, or the relays 5 may be omitted and 
only the relay 22 used. Because the circuits 3 
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 20 to indicate 
the total amount of current flowing, and this 
Would afford an indication of a break in any of 
the supervisory circuitS by ShoWing a dinninished 
amount of current. The condenser 24 may be in 
operative relation to this ammeter. 
The responding apparatus of the Central Star 

tion also comprises a Signal transmitting System 
Shown as a Siren 35, a microphone 35a, 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 2 in parallel reiation to each other by 
their individual branch circuitS 3; and 38 and 
the Siren output is connected through microphone 
35d to the amplifier 36 at 39. The Supervisory 
direct current in the circuit 2) 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 40 having 
a nGrinaily open SWitch 4 i. 
The relay 23 is inoperative to cause closing of 

the SWitch 3 in response to the Supervisory cur 
rent. Upon operation of the thermostat, switch 
f2 closes causing a shunting of its resistor 4 and 
a Substantial flow of current, sufficient to fully en 
ergize the relay 23. The latteracts upon the arma 
ture (2 to close the Switch 4. 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, announcement, 
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 be 
So Small as to offer no material opposition to the 
Signal energy from the amplifier 36. 

In the event that the battery 2 becomes de 
energized, the switches such as 29, 3, 37 of the 
response relays 5, 22 automatically close to cause 
ringing Of the alarn 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, an auxiliary unit 35-comes into 
operation to supply energy from a storage bat 
tery 46. To the latter is connected a circuit, 47 
comprising notor-generator unit 48, and COOp 
erative herewith is a switch device A9. 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 54 urges the 
armature away from the relay 53. The latter is 
connected by a circuit 55 into the circuit 5 and 
is normally energized to Swing the lever Switch 
member 53 to close the Switch 56 in order to main 
tain a connection between the main building line 
57 and the main house line 27. The Switch men 
ber 58 also carries a switch 58 for a circuit 59 
comprising the generator 62. There is also a 
switch 6 operated by the nember 9 for con 
trolling the circuit 47 of the motor 62. It will 
now be apparent that if there is a failure of cur 
rent in the in line 5, which feeds house line 27, the 
relay 53 is deemergized, whereupon the Spring 54 
SWings the switch arm counterclockwise to close 
the switches 58 and 6. Thus the circuit is closed 
between the battery and the motor 62, and the 
circuit is closed between the house line 22 and the 
generator. 6G. Certain corresponding contacts of 
the switches 56 and 53 may be interconnected as 
at 63, 64 so that the generator current feeds into 
the house line 25 in the same manner as in the 
case of the main line 5. 

Certain advantages of the invention may be 
realized by omitting the electromagnetis Speaker 
members and the amplifier 33 and the Siren 
35, since the relays 5, 22, and 23 car he used 
in coordination with the thermostatic devices 2 
according to the circuits herein disclosed to fur 
nish an alarm system embodying a Supervisory 
circuit. Although the Speaker members 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 4, , and in that case the speaker members 
Will not be influenced at all by the Supervisory 
current. The embodiment of the in Vention ShoWn 
in Fig. 1 permits the use of a much more con 
pact circuit, and it provides for a check-lip of 
the circuits of the speaker member's by the Super 
visory current. In the various forms of the in 
wention as referred to herein, the device A5 may 
be employed. 
In Fig. 2 is shown a modification of the inven 

tion generally similar to that of Fig. 1 except that 
it combines therein the employment of various 
radio receiver channels having electromagnetic 
speaker members 65, 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 control switch or both. 
Each room or section of the building Inay Con 

tain a unit B comprising the speaker member 65. 
Such building may include a plurality of like 
units B connected in Series. The unitSB ShoW 
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 as hereinafter indicated. A 
circuit 66 for the speaker member may include a 
volume control switch S7 later described and a 
station selector switch 68 of any suitable char 
acter. The switch 68 is diagrammatically shown 
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6 
as including a plurality of arms having a suitable 
pivotal 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 to a cut-off position, it engages a pair of 
contacts i, the purpose of Which Will be pres 
ently described. From the contacts 69 extend 
different - circuits or radio receiver channels i 
connected to respective amplifiers Ellaving their 
individual radio receivers or equivalent devices 
3. Any suitable switches 74 may be provided 

with contacts 5 for connecting the amplifier cir 
cuits 6 to the receiver circuits. These Switches 
4 are provided with other contacts E3 connected 

to a circuit 9 of amplifier 86 and a microphone 
a for a siren . The Switch 4 is preferably 

automatically shifted from contacts 5 to con 
tacts 8 to connect the siren to an amplifier 
2. This operation may also be manually per 
formed. A Switch such as 74 is provided for each 
of the channels . Normally the tenants in the 
building manipulate the Switches 68 to connect 
the speaker member 65 to a selected channel and 
control the volume of reception by means of the 
Switches 67. The Switches & permit the receivers 
73 to be cut off so that an alarm signal may be 
transmitted for all of the channels i. 

to indicate an undesired condition, Such as 
fire, &ach roorn is provided with a suitable ther 
mosensitive means 3 serving as a Switch initSin 
dividual circuit 32 which leads to the control 
room of the building. Each of these circuits is 
adapted to carry a constant low voitage small 
current, for which reason a resistor 83 is con 
nected across each thermostatic switch 8. Pref. 
erably a condenser 34 is connected across the 
resistor. So that the latter Shall not raterially in 
fluence the impedance of the circuit. Extending 
from the off-position contacts 8, of the switch 
63, is a circuit 85, and between the latter aid the 
circuit 82 is a transformer 35g. The circuit 85 
may contain a neon light 84a or similar signal 
device Which is adapted to be energized by a very 
small current of low voltage. The light forms a 
visual alarm indicator for persons who may be 
deaf. The direct current of the Supervisory cir 
cuit 82 will not cause this light to be energized 
even though the circuit be closed by the engage 
ment of the Switch at the off position contacts 
70. However, at certain times, as hereinafter de 
scribed, the amplifier 89 sends an alternating cur 
rent signal through the circuit 82 to energize 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 interconnected at 86, 87 

to form a common circuit 95 in the control room, 
into which the circuits 82 extend. This common 
circuit 35 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 89. 
Each circuit 82 may have an indicator such as a 
lamp 9 located in the control room, and across 
each lamp is connected a condenser 9. Likewise 
a condenser 92 may be connected across the vari 
able resistance 89 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 97 having 
Switches 5. Across these relays are connected 
condensers 97a. A similar relay may be furnished 
if desired in the cominon circuit '95 and either or 
both arrangements may be employed. The com 
mon circuit 95 may also include a relay 35 having 
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a switch (C5 comprising a spring armature 86. 
A condenser 98 is connected across the battery 
88. The purpose of the condensers 9, 92, 98 and 
97a 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 8 is 

normally deenergized and the supervisory direct 
Current has no effect thereon nor upon the Speak 
er members 65. The Supervisory current may 
cause a faint glow in the lamps 96 to indicate that 
the circuits 82 are unbroken. The volune COin 
trol switch 6 may be like that shown in my co 
pending application, Serial No. 703,438 filed Oc 
tober 15, 1946 for Radio Receiving Amplifying 
System and Wariable Volume Control SWitch 
Therefor. This may be a circular resistance 
member 3 having a rotary switch arm is con 
nected into the circuit $6. The resistance it is 
tapped at diagrammatically opposed points 
through resistances : E2 and C2a, into the circuit 
66. Accordingiy the Switch arm may be turned 
continuously in either direction to vary the vol 
unne between low or Zero Volume positions at, the 
resistances O2, 482d, the latter being utilized to 
pass a Small signal current that will not produce 
an appreciable audible effect at the Spaaker mem 
ber 65. 

Resistance 2, which may be omitted, limits 
the maximum voltage to speaker 65 and hence the 
maximum volume of Sound, while resistance 2d. 
is computed for a minimum volume of Sound to 
be produced by the speaker when the switch 6 is 
in 'off position.' Should the Switch 63 be in off 
position at the contacts 8, the amplifier 83 will 
Send a signal through circuits 82 and S5 and 
thence into circuit 85 and into the circuit 66 to 
produce the relatively powerful alarm signal or 
announcement, and also cause illumination of the 
neon light 84d. When this occurs, the Supervisory 
current will have no material effect, and this cur 
rent and the signal energy from the amplifier 33 
may flow simultaneously into circuits 82 and 95. 

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 95. This causes illumination of the 
lamp 9 corresponding to the particular Switch 
8 and thus indicating to the operator the loca 
tion of the fire. It also causes the relay 9s to be 
so powerfully energized as to attract the arma 
ture 66 and close the Switch 5, it being under 
Stood that the normal Supervisory current is un 
Sufficient to cause Such operation. This opera 
tion of the arnature causes movement of the 
Switch 8 to disconnect the amplifier 2 from the 
radio receiver 3 and to connect the amplifiers 2 
to the siren . A schematic drawing of the 
Switch 4 shows the switch arms 2: thereof as 
having double pole, Switch arms for operative 
engagement with either of the pairs of contacts 
75 and i8, the contacts 3 being coninected to the 
circuit 4 of the Siren . The Switch arm 
may be regarded as pivoted at 8, and a series of 
such switch arms may be pivotally interconnected 
by a rod 09 which is linked to the arnature 36. 
A tension coil spring serves to return the 
SWitch arms to the position shown. It will be 
understood that, this showing of the Switches 3 
is primarily for convenience in the drawing and 
that any suitable lost motion arrangement may be 
provided at the arms or at the armature for prop 
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8 
er operation of the rod G9. The rod 0.9 may be 
manually operated back or forth according to 
certain emergency conditions. 
The closing of the switch 05 by the relay 96 

causes operation of the oscillator, or siren device 
| which is connected through a manual Switch 
lib into a circuit f2 leading from the main 
building line 3 that carries any suitable house 
current preferably a 110 volt A. C. current. When 
the switch 5 closes the circuit 2, there is 
also closed the circuit 4 which comprises the 
amplifier 80 and the siren circuit. 
Should a break occur in any of the circuits 82 

or 95, the switch 5 will close to close the cir 
cuit 6 which leads from the main building line 

3 which includes a bell or signal 7. The 
spring switch 5 is normally kept open by the 
relay 97 which is energized by the constant super 
visory current. Closing of the switch f5 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 7 
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 90 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 3. 
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 97 will be deener 
gized so that the bell Will sound. If the ther 
mostatic switch 8 closes, the relay 96 will be 
energized to close the Switch 5 to energize the 
siren and amplifier, , 88, and also swing all 
the switches 4 from their respective radio re 
ceiver channels if into connection with the ampli 
fier 80 whereby the alarm is transmitted through 
the speakers 65. Since the device if a 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 7 or 
to an off position of the contacts O. If the 
Switch 68 is connected to one of the channels 7, 
the alarm signal will be transmitted from the siren 
or microphone to the different amplifiers 72. 
If the switch 68 is in the off position, the siren 
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 
$5, and the neon light 84a will be energized. If 
the volume control switch 67 is in off position, 
the signal energy, regardless whether it comes 
from the channels 7 or from the amplifier 80, 
will flow through the resistances 02 to operate 
the speaker 65. If the house current should fail, 
the device 45 will automatically supply energy 
from a battery 46 through a motor generator. 
Should the battery 88 fail, the bell T will sound, 
and it will be understood that this battery 88 may 
be replaced by taking the current from the line 
3 through a suitable step-down transformer 

and a rectifier in the well understood manner. 
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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: . ... ; 
1. In an electrical protective systeria having a 

protective circuit connected and arranged to 
carry sensing current between response apparatus 
and a plurality of sensing elements positi 
a plurality of different protected locations; in 
whereby said response 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 signals of 
wavy character differentiating said signals fron: 
changes in the level of said sensing current; 

ened at 
eans 

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 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 

O 
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 
plurality of signailing elements at said different 

5. 

means whereby said circuit, said sensing elements 
and said rasponse apparatus are setta oleaiai aid." 
justable to maintain said sensing current at & 
norinal level at which said response apparatus 
remains in inactive condition; each of said Geils 
ing elements including means whereby, said Se 
ing eiennents are actuated by abnormali condi 
tions at the respective location for changing the 
norinal level of said sensing current and thereby 25 
actuating said response apparatus to agtivated 
condition: a plurality of signalling eleinents at 
said different, locations including ineains whereby 
said signalling elements are operated to produce 

ing action when actuated by response 
signals tra ited from said response apparatus 
and to remain substantially inoperable by the 
presence or absence of sensing current. 

2. 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 

3. 5 

locations including means whereby said signalling 
elements are operated 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 

20 absence of sensing current; a plurality of chan 
nels 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 sig 
nal element to produce a signalling action either 
by signals transmitted through said protective 
circuit or through one of said channels; said sys 
item operating to transmit response signals from 
said response apparatus to said signal elements 
in each of said settings 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 a plurality of sensing, elements positioned 
at a plurality of different protected locations; 
means whereby said response apparatus is op 

- erable is an inactive condition in which it does 

able in an inactive condition in which it does; ty 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 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 elerients 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 including means whereby 
said signailing 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 
sponse apparatus including fault responsive 
means operative by a change of said sensing cur 
rent from said normal level to indicate presence 
of a fault on said circuit. 

3. 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: Ileans 
whereby said response apparatus is operable 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 

not transmit signals, means whereby said re 
sponse apparatus operable in an active condi 
tion in which it transmits electric response sig 

inals of wavy character, differentiating said sig 

45. 

nals from changes, in the level of said sensing 
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 
sensing, elements including means whereby said 

5) 
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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, response apparatus to 
activated condition; a plurality of signalling ele 
inents at said different locations connected to 
said circuit including means whereby said sig 
nalling elements are operated to produce a sig 
inalling action when actuated by response, sig 
nails transmitted through said circuit and to re 
main substantially inoperable by the presence or 
absence of sensing currents in said: circuit. . . . 

5. In an electrical protective system having a 
protective circuit connected and arranged to 

it 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 

70 apparatus is operable in an active condition in 
which it transmits electric response signals of - 
wavy character differentiating said signals from 

75 

changes in the level of said sensing current; 
I 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 circuit 
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 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 circuit 
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; 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 control 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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12 
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 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 
imit 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 tians 
mitted from said response apparatus, and to re 
main Substantially inoperable 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 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 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 a ction when actuated by response 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 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 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 Inaintain 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 noir 
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 actuated by response. Sig 
nals transmitted from said response apparatus, 
and to remain substantially in operable by the 
presence or absence of Sensing current; said re 
sponse apparatus including fault response means 
operative by a change of said sensing current 
fron said normal level to indicate presence of a 
fault in said circuit; 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. 

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 sening 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 
adjustable to saintain 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 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 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 a fault 
in a circuit portion. 

14. In a protective 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 
signaling elements are operated to produce a sig 
Inaling 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 circuit: said circuit including 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 cir 
cuit portion, said response apparatus being ac 
tuated to transmit response signals in response to 
an increase of said sensing current and being 
actuated to indicate a fault in response to a de 
crease of said sensing current. 

16. In a protective system as claimed in claim 
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 transinit 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 nor:23a 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 response 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 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 appal'atus 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 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 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 eleinents 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 
Sponse signals fron 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 
i8, 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 ac 
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 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 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 
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 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; said response apparatus 
being actuated to transmit response signals in 
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paratus including fault responsive means con 
trolled by said sensing current to indicate pres 

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 signals being alternating elec 
tric signals. 

23. 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 elements 
including means whereby said sensing elements 
are actuated by abnormal conditions at the re 
spective location for changing the normal level 
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3) 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 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 responsive means controlled 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, 
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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 
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 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; said response ap 
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whereby said response-apparatus is operable in 
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ence of a fault on said circuit; 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. 

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

26. 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 
Imit 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 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 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 responsive means controlled 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 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 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 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 
signals from changes in the level of said sensing 
current; means whereby said sensing elements 

- 0. 
and said response apparatus are settable and ad 
justable 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 whereby said sensing 
elements are actuated by abnormal conditions at 
the respective location for changing the normal 
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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 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 
ence 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 which it does not tirans 
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 fron 
changes in the level of said sensing current; 
means Whereby said sensing elements and said 
response apparatus are settable and adjustabie 
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 
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 protective circuit and 
including means whereby said signaling ele 
rinents are operated to produce a signaling action 
When actuated by response signals transmitted 
froin 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 aeans 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 being 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 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 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 
signals of wavy character differentiating said 
signals fron 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 Curient at a 
normal level at which said response apparatus 
remains in inactive condition; each of Said 
Sensing elements including lineans Whereby Said 
Sensing elements are actuated by abnormal COIn 
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 opeiated to produce a 
Signaling action. When actuated by response Sig 
nails 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 signals; individual selector ele 
linents for the respective signal elements at Said 
different locations selectively Settable in different 
Settings and including means for actuating the 
a SSOciated Siginal 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 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 
Volune Control arirangement for at least, one of 
Said Sound reproducing devices comprising a re 
Sistance structure extending along a loop-like 
eIdleSS path and forming a substantially con 
tinuous endless resistance path, a contact element 
Continuously movable along said continuous path 
and arranged to establish electiical contact en 
gage.nent 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 
froIn 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 complete cycle of 
iOVenent of Said contact, eiement over the entire 
length of Said eindless resistance path-from a 
position corresponding to minimum volume of 
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sound output-the volume of sound output will 
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gradually, increase to a maximum volume and is 
... then gradually decrease to a minimum Volume. 

34. In a protective system as claimed in claim 
2, 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 loop 
like endless 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 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 a maximum Vol 
ume and then gradually decrease to a minimum 
volune, 

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 loop 
like endless 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 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 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 
lume of Sound output-the volume of sound out 
put Will gradually increase to a maximum volume 
and then gradually decrease to a minimum 
Volune. - 

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 said 
Sound reproducing devices comprising a resist 
ance Structure extending along a loop-like end 

22's 
less pathi and forming a substantially continuous. 
endless resistance path, a contact. element cons: 
tinuously movable along said continuous path and 
arranged to establish electrical contact engage-3 
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ment with successive elements of said endleSS re 
sistance 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 device, circuit. Con 
nections for completing: Supply connections from 
said 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 
So 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 Out 
put-the volume of Sound Output will gradually 
increase to a 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 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 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 vol 
lume of Sound output-the volume of sound out 
put will gradually increase to a maximum vol 
lume and then gradually decrease to a minimum 
volume. 

38. In a protective system as claimed in claim 
6, 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 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 connecting 
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said contact element to one terminal of said sound 
reproducing device, and a rotatably actuated 
control member manually actuable for moving 
said contact element endlessly along Said endless 
resistance path so that in each complete cycle 5 
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-the volume of sound out 
put will gradually increase to a maximum volume 10 
and then gradually decrease to a minimum 
WOlume. 

ELI. M. LURIE. 
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