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Morris F. Ketay, Brooklyn, N. Y., assignor to 

Bendix Aviation Corporation, South Bend, Ind., 
a corporation of Delaware 
Application July 30, 1932, serial No. 627,006 

3 Claims. 

This invention relates to annunciators, and 
more particularly to an annunciator system of 
the electrically-operated type and a control panel 
therefor. • , 

One of the objects of the present invention is 
to provide a novel annunciator system, such as, 
for example, a fire alarm system, which is adapt 
ed to indicate the existence of a predetermined 
condition by either visual or audible signals or 
both. 
Another object of this invention is to provide 

a signaling system embodying novel means for 
maintaining the same under constant electrical 
Supervision. 

Still another object is to provide a novel annun 
ciator System wherein the number of signaling 
stations may be increased or decreased with ut 
most facility without disturbing the wiring of the 
remainder of the system or interrupting the elec 
trical Supervision of the Same. 
A further object is to provide a novel annuncil 

ator panel for efficiently supervising and con 
trolling a fire alarm system consisting of any de 
sired number of signaling stations wherein all fire 
and trouble signals are common to all of said sta 
tions. 
A still further object is to provide an annunci 

ator system employing a novel electric circuit for 
Supervising and operating the same. 
Another object is to provide a novel annuncil 

ator system wherein a common source of electric 
energy is employed for supervising both signal 
ing and signal circuits and for energizing non 
supervised signal circuits. 
A still further object is to provide a novel 

annunciator System. Which conforms With the 
Steamboat Inspection Service requirements for 
fire alarm annunciators. 
The above and further objects and novel fea 

tures of the invention will more fully appear from 
the following detailed description when taken in 
connection With the accompanying drawings. It 
is to be expressly understood, however, that the 
drawings are for the purpose of illustration only 
and are not designed as a definition of the limits 
of the invention, reference being had primarily to 
the appended claims for this purpose. 
In the drawings wherein like reference char 

acters refer to like parts throughout the several 
views: 

Fig. 1 is a front elevation of the novel control 
panel comprehended by the present invention, 
said panel being shown installed in a cabinet with 
the door thereof Swung open and partly broken 
aWay 

(C. 17-31) 
Fig. 2 is an enlarged front elevation of the con 

trol panel of Fig. 1 with certain parts removed 
and with certain signals in operation; 

Fig. 3 is a side view of the control panel show 
ing certain of the control elements mounted on 
the rear thereof; 

Fig. 4 is a detail view of an annunciator drop 
employed in carrying out this invention and show 
ing resetting means therefor; 

Fig. 5 is a detail view of supporting and operat 
ing means for the annunciator drop resetting 
rod; 

Fig. 6 is a rear view of the control panel; 
- Fig. 7 is a Schematic circuit diagram of the 

complete annunciator system comprehended by 
this invention; and 

Fig. 8 is a simplified circuit diagram illustrat 
ing the principal parts of one circuit only. 
One embodiment of the present invention is 

illustrated in the accompanying drawings, by way 
of example, in the form of a novel fire alarm sys 
tem wherein the alarm is originated either by 
thermostatic means or manual switch means 
whereupon a visual signal indicating the vicinity 
or zone in which the fire exists is given at a cen 
tral control panel as well as light and bell signals 
at local and remote points. The system illus 
trated also provides signals which indicate the 
presence and location of a break in the system 
circuit or any fault therein and means for indi 
Cating a failure of the source of power. 
A novel control panel adapted to control an 

annunciator system comprising a plurality of sig 
naling stations is provided and, in the form 
shown, such panel consists of three separate and 
distinct sections, i. e., a master panel 5 (Fig. 1), 
a plurality of line panels 6 and a charging panel 
T. The entire unit is mounted in a cabinet 8, the 
front of which is normally covered by a hinged 
door 9 having a glass portion to through which 
master panel 5 and line panels 6 may be viewed. 
The frame work on which said panels are mount 
ed consists of a pair of angle bars f secured in a 
vertical position to the sides of casing 8. Angle 
bars 2 and 3 (Fig. 6) are attached across the 
upper and lower ends of bars while a T-shaped 
bar 4 is attached across the mid-portion thereof 
by means of angle irons 5. Charging panel 7 is 
supported by suitable brackets 6 which are se 
cured to the bottom of cabinet 8. 

Master panel 5 which is preferably constituted 
by a brass plate is secured to bars 2 and f4 and 
has mounted thereon only signal and control ap 
paratus which is common to all signaling stations 
incorporated in the system. Appearing on the 

5 

O 

S 

2. 

30 

35 

40 

45 

50 

55 



O 

5 

20 

2 
face of master-panel 5 (Fig. 1), there is a trouble 
signal selector switch 7, a power failure signal 
selector switch 8, said selector switches being 
provided for closing circuits to both audible and 
visual signals or merely to visual signals as Will 
hereinafter appear, a fire gong cut-out switch 9, 
a power failure bell cut-out switch 20, and a 
darkened glass or screen 2 through which light 
signals, such as trouble light 22, fire light 23 and 
power failure light 24, may be seen when the same 
are lighted. The audible signal cutout Switches 
19 and 20 have buttons projecting from the face 
of said panel and are biased to open circuit but 
are adapted to be closed against Spring biasing 
pressure by door 9 when the latter is in closed 
position. Said switches are operied automati 
cally by said spring pressure when said door ls 
opened. 

Control apparatus mounted on the rear of 
master panel 5 (Fig. 6) consists of selector 
switches 7 and 18, an automatic throw-over 
relay 25 which, in case of a failure of power 
supply, is adapted to transfer the System to a 
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reserve source of power, a power failure signal 
relay and shunt resistor, 26, connected in Series 
with said throw-over relay for controlling power 
failure signal circuits, to power failure light 24 
and a power failure bell 27 (Fig. 7) through 
contacts 28, an engine room bell supervisory 
relay 29 adapted to actuate contacts 30 in a 
trouble signal circuit including trouble light 22 
and trouble buzzer 3 f for indicating a break-in 
the leads to an engine room bell 32, and a fire 
signal relay 33 provided with three sets of con 
tacts 34, 35 and 36, the two latter sets being 
adapted to open and close fire signal circuits in 
cluding fire light 23, bell 32 and a fire gong 
31, whereas contacts 34 are provided for open 
ing the trouble circuit for engine room bell 32 
when a fire alarm is being sent out. For reasons 
which will hereinafter appear, contacts 28, 30 
and 34 are adapted to be held in open position 
and contacts 35 and 36 in closed position when 
the respective relays controlling the same are 
energized. Resilient means are provided in each 
case which tend to hold said contacts in the 
opposite positions when their respective relays 
are de-energized. A local terminal bar 38, to 
which all incoming leads are connected, is also 
provided on master panel 5 thereby making it 
possible to remove the latter without disturbing 
the permanent wiring connections between the 
apparatus mounted thereon, or to readily insert 
a spare panel in case trouble occurs on the One 
in Service. 
A single master panel may be employed with 

an unlimited number of Zone panels, the number 
of the latter depending on the number of signal 
ing stations required. One Zone panel is pro 
vided for each signaling station and is equipped 
with means for controlling the apparatus on the 
master panel together With Visual signaling 
means for indicating the location or source from 
which a signal originates. In order to facilitate 
repairs and to provide for possible expansion of 
the system, each of said Zone panels is perma 
nently wired and so uniformly constructed that 
panels may be readily replaced, or added to or 
removed from the System as desired by making 
or breaking but One electrical connection for 
each zone panel added or removed, as will here 
inafter appear. In the illustrated embodiment, a 
ten-Zone capacity annunciator is shown as com 
prising four Zone panes 6 and six blanks 39, each 

2,116,947 
of the latter being adapted to be replaced by 
an additional Zone panel. 

For carrying out the purposes above stated, 
each zone panel, in the form shown in Fig. 4, 
comprises a front plate 40 which is adapted to is 
be secured to frame bars 3 and 4 and has a 
bracket mounted thereon for supporting con 
trol and signal apparatus. Signal means mount 
ed on said panel are constituted by an annuncil 
ator drop 42 which is adapted to be actuated by lo 
a Solenoid 43 and which is visible when in the 
signaling position, as shown in . Fig. 4, through 
an opening in plate 40. Drop 42 has a card 
mounted thereon for identifying the signaling 
station or Zone from which the signal originates. 5 
The control means mounted on each zone panel 
comprises a supervisory relay 44 provided with 
two double sets of contacts 45 and 46, the latter 
being adapted to be held closed in one direction 
by said relay when the same is energized and 20 
closed in the other direction by suitable resilient 
means such as springs 47. A pair of normally 
open contacts 48 are adapted to be closed by drop 
42 when the latter falls into signaling position 
(see Fig. 7). m 
Zone panels 6 are electrically connected to one 

another by means of a series of resilient U-shaped 
bus bars 49, 50, 5 and 52 attached to bracket 
4 and extending from either side thereof for 
slidably contacting similar bus bars on adjacent 30 
panels as illustrated in Fig. 6. Contacts 53 are 
provided for making permanent local wiring . 
connections to Said bars. All electric connec 
tions from master panel 5 to zone panels 6 are 
made from local terminal bar 38 to the bus bars 35 
on One of Said Zone panels, said connections 
being automatically made, then, to each Zone 
panel as it is inserted into the system. A single 
outgoing terminal 5 is provided for individually 
associating each zone panel with the signaling 40 
station. Or ZOne Which the Same represents and 
is the only point at which an actual connection 
need be made when a ZOne panel is being in 
stalled in the unit. The wiring on each zone 

25 

panel is of a permanent nature and will be 45 
hereinafter described in detail. 
Means are provided for returning annunciator 

drops 42 from signaling position to normal raised 
position as illustrated in Fig. 3 and, as shown, 
such means are constituted by a resetting rod 55 so 
(Figs. 4 and 6) which extends the full length 
of the control unit and is rotatably mounted 
at each end in Suitable brackets 56 that are rig 
idly secured to angle bars . A radially-ex 
tending arm 57 is secured to rod 55 near one 55 
end thereof and has a tension spring 58 at 
tached thereto tending to hold said arm against 
a stop 59, thereby holding rod 55 normally in 
one position. A series of resetting arms 60 rigidly 
attached to rod 55 are adapted to contact sup- 60 
ports 6 on drops 42 for raising the latter when 
said rod is turned in a counter-clockwise direc 
tion as seen in Fig. 4. A handle 62 (Fig. 6) at 
tached to a short shaft 63 extending through 
cabinet 8 and having a flat end portion adapted 65 
to fit into a slot in the end of rod 55 is pro 
Vided for manually turning the latter to raise 
drop 42 and open contacts 48. 
Means are provided for controlling the source 

of electric energy supplying the annunciator sys- 70 
ten and, as shown, Such means consists of a six 
pole, double-throw switch 64 through which the 
System is connected to a suitable source of elec 
tric energy Such as one of the storage batteries 65 
(Fig. 7) and 66 and through which the one of 75 
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these batteries in reserve is at the same time con 
nected to a charger 67 through charging lines 68 
and 69. In order to protect the annunciator sys 
tem against excess current, a pair of suitable 
fuses 70 are provided in the charging lines and 
four fuses 7 are provided in battery lines to the 
system. A charging ammeter 72 (see Fig. 1) is 
also provided for checking the charge on bat 
teries 65 and 66. 

In order to simplify the wiring and installation 
of the above annunciator unit, a main terminal 
bar 73 (see Fig. 2), to which all outgoing and 
incoming leads are connected, is provided. As 
shown, said bar has a plurality of contacts 74 
mounted thereon and is supported on suitable 
brackets 75 which are Secured to and extend 
downwardly from angle bar 3. 
Any suitable means may be provided in each 

supervised zone for originating a fire alarm. 
Preferably, suitable manual switch means and 
mercurial thermostats, which when heated to a 
predetermined temperature are adapted to close 
an electric circuit, are used. As illustrated (dia 
grammatically in Fig. 7), three thermostats 76 
and a manually operable switch TT are provided 
in each fire zone. A resistance 78 is connected in 
each zone signaling circuit in parallel With ther 
mostats 76 and Switch 77 for a purpose to be more 
fully described hereinafter. 

Novel means are provided for maintaining the 
signaling circuits of the above annunciator sys 
ten under constant electrical supervision so that 
any trouble in these circuits may be immediately 
detected by the operation of suitable signals 
adapted to be actuated upon the failure of cur 
rent in said circuits and, as shown, such means 
comprise two pairs of fixed contacts 79 and 80, 
the former pair of which is adapted to be elec 
trically connected through switch 64 to either of 
the batteries 65 or 66, the one to which the same 
is connected being conveniently called the service 
battery, while contacts 80 are connected across 
the one of Said batteries in reserve. Relay 25 is 
in circuit with said service battery and is pro 
vided with an armature 8 which carries the ter 
minals of the Systern Supply leads 82 and 83. 
When said relay is energized by the service bat 
tery, armature 88 is attracted upwardly, as seen 
in Fig. 7, thereby connecting system supply loads 
82 and 83 across said service battery through con 
tacts 9 and power leads 8 and 90. If the Serv 
ice battery fails to delivery power, relay 25 be 
comes de-energized and armature 8 f is adapted 
to be drawn to the left as viewed in Fig. 3 by 
suitable resilient means such as spring 84 (Fig. 
3), thereby connecting the system across the re 
Serve battery. Supervised signaling circuits are 
provided and are connected to supply leads 82 
and 83, each of Said circuits passing through re 
lays 43 and 44 on a Zone panel 6 and being con 
tinuously closed through resistance 78 which lim 
its the current to a value insufficient to operate 
relay 43 for initiating a signal. 

Supervised signal circuits may also be provided 
Such as the circuit to engine room bell 32. This 
circuit, aS shown, includes relay 29 in series with 
bell 32 and is connected across supply leads 82 
and 83 in Such a manner that the normal current 
flowing therein is insufficient to actuate said bell 

5 

but is sufficient to hold contacts 30 open. 
Means are provided for quickly and easily test 

ing the various signal and control circuits and, as 
shown, such means consist of a test Switch 85 
inserted in each Zone signaling circuit, and the 
switch 77 connected across resistance 78. Said 

3 
switches are so arranged that, when the switch 
77 is closed, the same conditions will exist in the 
system as when one of the themostats 76 is heat 
ed, thus providing means for testing the fire sig 
nal circuits and control apparatus. By actuat 
ing the switch 85, the circuit in which the same 
is inserted may be broken, whereby trouble sig 
nal circuits and apparatus are tested, 
Under normal operating conditions with Switch 

64 closed to the right (Fig. 7) battery 65 feeds 
through leads 86, 87 and 88, power failure signal 
relay and shunt resistor 26, lead 89, throw-over 
relay coil 25 through leads 90, 9 back to battery. 
Relay coil 25 being thus energized draws arma 
ture 8 upwardly from the position as shown in 
Fig. 7 to engage contacts 79, thereby connecting 
lines 87 and 90 with the system supply power 
supply lines 82 and 83, respectively. Relay coil 
26 being in series with relay 25 is also energized 
thereby holding contacts 28 in open position. 
With the armature 8 of coil 25 in this position, 
Supervised signaling circuits, (only one of which 
(Zone 2) will be traced since each of said circuits 
is a duplicate of the other), are closed from line 
87 through lead 82, bus bar 49, lead 92, super 
visory relay 44, lead 93, switch 85, zone panel out 
let 54, lead 94, resistance 78, leads 95, 96, and 
83 through a contact 79 to main battery line 90. 
The coil of relay 44 is energized by this normally 
closed circuit and holds its contact 45 upwardly 
in Fig. 7, thus connecting coil 43 in parallel with, 
coil 44 through lead 93, contact 45 and lead 97 
and closes contact 46 upwardly. Resistance 78 
So limits the current continuously flowing in coil 
43 that the latter is not sufficiently energized to 
attract its armature for operating drop 42. The 
Signal circuit, including engine room bell 32, is 
also normally closed from line 90 through leads 
83, 98, coil 29, lead 99, coils of bell 32, leads foo, 
82, to line 87. Relay 29 is thus sufficiently en 
ergized to hold contacts 30 open but the current 
is too small to operate bell 32. 
The operation of the system is as follows: 
If a fire should occur, say in zone 2, resistance 

78 would be shorted out by a connection of much 
Smaller resistance which would be thrown across 
leads 94 and 95 either by thermostats 76 when the 
Sane are Sufficiently heated or by manual switch 
TT, thus permitting a larger current to flow in the 
Zone 2 circuit. Coil 43 will be sufficiently ener 
gized by this increased flow of current to Operate 
annunciator drop 42 thus causing the zone 2 iden 
tification card to be visible as shown in Fig. 2. As 
drop 42 falls into signaling position, it closes con 
tacts 48 (see Fig. 7) thereby closing (tracing 
backwards) a control circuit from line 8 through 
lead 82, bus bar 49, lead of, contacts 46, lead 
02, to said upper contact 48, and then to lead 
03, bus bar 50, lead fo4, fire signal relay coil 33, 

leads 05, 83, lower contact of relay 25 back to bat 
tery line 90. Relay coil 33 being thus energized 
is effective to actuate contacts 35 to close a circuit 
(tracing backwards) from line 90 through leads 
83, and 05 to said contacts 35 and then to lead 
06, fire light 23, leads fo?, 82, top contact of relay 

25 to line 87. A second circuit is closed from 
line 90 through leads 83, 105, contacts 36, lead 
99, bell 32, leads 00, terminal bar 73, lead 82, 
top contact of relay 25 to line 87, thus causing 
Said bell to ring. A third circuit is closed from 
line 90 through leads 83, l05, contacts 35, lead 
06, the normally closed fire gong cutout switch 
9, lead fo8, gong 37, leads O9, 82, terminal bar 
73, lead 82, top contact of relay 25 back to line 
87. The gong 37 may be silenced by merely 
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4. 
opening switch 9 which may be accomplished, as 
pointed out above, by opening door 9 about three 
inches. Thus, when a fire occurs, a visual sig 
nal indicating the zone in which the fire is lo 
cated, a visual lamp signal marked "Fire", a re 
mote bell signal and a local bell signal are given. 
When normal conditions have been restored in 
the affected zone, the system may be restored to 
normal operation by resetting annunciator drop 
42 by manually turning handle 62. Contacts 8 
are adapted to spring open when drop 42 is raised, 
(see Fig. 7) thus opening the control circuit to 
fire alarm relay 33. Upon the de-energization of 
said latter relay, contacts 35 and 36 resume a 
normal open position thereby breaking the sig 
nal circuits to bell 32, gong 3 and light 23. 

If, at any time, a break should occur in one of 
the leads feeding a signaling circuit, for example 
in lead 94 of zone 2, or if any fault should occur 
therein, current would cease to flow in coil 4, 
allowing contacts 45 and 46 to close downwardly. 
Upon the closure of contact 45 downwardly, coil 
43 is placed in a circuit connected directly across 
battery 65 through line 8, top contact of relay 
25, lead 82, bus bar 49, lead 92, to said coil 43, 
then to lead 97, contact 45 lead to, bus bar 5, 
leads , (05, lead 83, lower contact of relay 25 
to battery line 90. Coil 43 will now be sufficiently 
energized to actuate drop 42 thereby giving a 
visual indication of the Zone line in which the 
trouble exists. Another circuit is closed through 
lower contact 46 which goes from line 8 top 
contact of relay 25 through lead 82, bus bar 49, 
lead O, lower contact 46, lead 13, bus bar 52, 
lead 2, to selector switch T. From the latter, 
the light current may go to trouble light 22 
through lead 4 and back to line 90 through 
leads if 5, 83, or it may split between light 22 and 
a buzzer 3 depending upon the position of said 
switch, the flow of current to said buzzer being 
through lead 6 and back to line 90 through 
leads 7, terminal bar 73, 96, 83. Thus, when 
there is trouble, such as an open circuit in One 
of the signaling circuits, a visual signal indicat 
ing the affected circuit, a trouble light or a trouble 
light and a buzzer indicate this fact. As Soon as 
the existing trouble is corrected, the System may 
be restored to normal operation by manually re 
setting handle 62. 
The signal circuit to bell 32 is also under con 

stant electrical supervision so that a break in the 
leads to this bell will cause coil 29 to be de 
energized and permit contacts 30 to become closed 
thus closing a signal circuit from line 87 through 
leads 82, 8, contacts 30, lead f9, contacts 34, 
up lead 3, to switch f, thence to light 22 or 
to both light 22 and buzzer 3 depending upon 
the position of said switch. These signals are 
automatically removed when the trouble is elim 
inated. 
- In the event service battery 65 becomes ex 
hausted, current ceases to flow through throw 
over relay coil 25, so armature 8 is moved into 
engagement with contacts 80 by spring 84 where 
upon the system is supervised by current from 
reserve battery 66 through lead 20, switch 64, 
lead 2 into the system through lead 82 and back 
through leads 83, 22, 23 to battery 66. Under 
these conditions, the power Supply to power fail 
ure relay 26 is interrupted and the coil thereof 
is de-energized. Contacts 28 are then allowed 
to close completing a circuit from line 2 
through leads 82 to contacts 28, lead 24 to selec 
tor switch 8, thence to lamp 24 through lead 25 
and back to line 22 via leads 5, 83, or it may 
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split depending upon the position of said switch 
and go also to a power failure bell 27 by way of 
lead 26, cutout switch 20, lead 2 and back to 
line 22 through leads 28, 96 and 83. To re 
move these power failure signals and connect the 
exhausted service battery 65 across charging lines 
68 and 69, it is only necessary to throw switch 
64 to the left. Battery 66 will then discharge 
through line 20 to energize coils 25 and 26 
whereby armature 8 is pulled to the left into en 
gagement again with contacts 79, and contacts 28 
are opened thereby opening the circuit to power 
failure light 24 and bell 27 and restoring the 
System to normal operating condition. 
There is thus provided a novel annunciator 

System wherein novel means are employed for 
maintaining the same under constant electrical 
Supervision and wherein a novel combination of 
electric circuits comprising a plurality of signal 
ing, control and signal circuits, all of said circuits 
being adapted to be supplied by a common source 
of electrical energy. There is also thus provided 
a novel control panel which is small and inex 
pensive and which is so constructed that the 
system may be readily expanded or repairs read 
ily effected. 
Although only one embodiment of the inven 

tion has been illustrated and described, it is to 
be expressly understood that the same is not lim 
ited thereto but may be employed in various other 
forms. For example, the various types of signals 
employed may be interchanged or any other suit 
able signals may be substituted therefor. Any 
suitable source of electrical energy may be sub 
stituted for the storage batteries herein em 
ployed. It is also to be expressly understood that 
the annunciator provided is not limited to the 
illustrated use as a fire alarm System but that 
the same may be employed in various other ca 
pacities such as power house annunciators and 
so forth. Various changes may be made in the 
details and arrangements of the parts illustrated 
as will now be apparent to those skilled in the 
art. Reference will therefore be had, primarily, 
to the appended claims for a definition of the 
limits of the invention. 
What is claimed is: 
1. An alarm annunciator system comprising a 

plurality of normally closed protection circuits 
in different zones, each of said circuits including 
means for maintaining a Supervisory. Current 
therethrough and means for causing an increased 
current in the circuit in response to an alarm 
condition, a separate drop annunciator for each 
protection circuit having its current responsive 
drop operating means included in its circuit, the 
operating means for each annunciator being in 
effective to operate its drop in response to the 
supervisory current flowing in its circuit but re 
sponsive to operate its drop due to the increased 
current in its circuit, audible alarm means, means 
operated by any one of the drops to operate the 
audible alarm means, other current responsive 
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means one for each circuit and included therein, 
said other current responsive means for Such cir 
cuit being normally operative by the Supervisory 
current in its circuit and rendered inoperative by 
the cessation of current flow thercin, means con 
trolled by each of said other current responsive 
means when rendered inoperative for causing a 
supply of sufficient current to its corresponding 
drop operating means to thereby cause the drop 
to operate independently of the current in its 
protection circuit, other audible signalling means 
and means whereby it is operated by any one of 
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the other responsive means when this means is 
rendered inoperative, visual differentiating means 
for visually indicating whether the drop opera 
tion is due to the increase in current in the pro 
tection circuits or in response to the inoperative 
condition of the other responsive means, and 
means whereby said differentiating means is con 
trolled by the combined conditions of the drops 
and the other current responsive means. 

2. An alarm annunciator system comprising a 
plurality of normally closed protection circuits 
in different Zones, means for maintaining cur 
rent in Said circuits, means for causing an in 
crease of current in response to an alarm condi 
tion, a separate drop annunciator for each pro 
tection circuit having its current-responsive 
drop-operating means included in its circuit, said 
Operating means being ineffective at Said main 
tained current but effective to operate its drop 
upon said increase, means actuated upon actua 
tion of said drop, means common to said circuits 
for indicating said alarm condition, a second cur 
rent responsive means connected in each circuit, 
said Second responsive means being effectively 
operated by the normal current in the circuit, 
means whereby the drop actuated means operates 
said alarm condition indicating means provided 
the second responsive means is effectively oper 
ated, means common to all the circuits for indi 
cating a second condition, means whereby said 
second current responsive means operates the 
corresponding drop and said second condition 
indicating means upon failure of said maintained 
current, whereby each drop is operated upon ele 

5 
ther increase or failure of the current in the cor 
responding protection circuit, the alarm condition 
indicating means is operated only upon an in 
crease of current in any circuit and the second 
condition indicating means is operated only upon 
failure of current in any circuit. 

3. An alarm annunciator system comprising a 
plurality of normally closed protection circuits in 
different zones, each of said circuits including 
means for maintaining a supervisory current 
therethrough and means for causing an increased 
current in the circuit in response to an alarm 
condition, a separate drop annunciator for each 
protection circuit having its current-responsive 
drop-operating means included in said protection 
circuit, said responsive means being ineffective 
to operate its drop in response to said supervisory 
current but effective in response to the increased 
current, a circuit partially closed upon actuation 
of said drop, a first alarm means and a second 
alarm means common to all of the circuits, 8 
second current-responsive means in each of said 
circuits, said second responsive means completely 
closing said partially closed circuit to actuate 
said first alarm means upon energization thereof 
said Second means Opening said partially closed 
circuit to prevent actuation of said first alarm 
means and simultaneously closing circuits to 
cause actuation of Said drop and Said second 
alarm means upon de-energization thereof, 
whereby a fault in said protection circuit is in 
dicated in contradistinction to Said alarm indi 
cation. 
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