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Our invention relates in general to signal systems, and 
has reference in particular to an annunciator using static 
decision elements. 

Generally stated, it is an object of our invention to 
provide a static annunciator that is simple and inexpen 
sive to manufacture and is reliable in operation. 
- More specifically, it is an object of our invention to 
provide in an annunciator for using high speed static 
decision elements, so that closing of an alarm contact for 
even a moment will result in Satisfactory operation of 
the annunciator. 

It is also an object of our invention to provide in an 
annunciator for using magnetic amplifier decision ele 
ments to provide a continuous alarm for even a momen 
tary operation of an alarm contact. 
Another object of our invention is to provide in an 

annunciator for using a magnetic Flip-Flop decision 
element for turning on an alarm in response to operation 
of an alarm contact. 
Yet another object of our invention is to provide in an 

annunciator for using a magnetic amplifier element which 
is started by operation of an alarm contact to operate 
an alarm, and is stopped by operation of a reset Switch 
for turning the alarm off. 

It is also an object of our invention to provide for 
using static logic decision Flip-Flop, Not-And and Or 
elements to provide a reliable annunciator. 

Other objects will, in part, be obvious and will, in 
part, be explained hereinafter. 

In practicing our invention in accordance with one of 
its embodiments a Flip-Flop element is used to turn on 
an alarm lamp and also apply a signal through an 
And-Not circuit to turn on an alarm in response to even 
momentary operation of an alarm contact. A reset 
switch operated by an attendant turns another Flip-Flop 
on and applies a signal to the Not terminal of the And-Not 
element to turn the alarm off. Another reset Switch is 
operable to apply a signal to the first Flip-Flop to turn it 
off and extinguish the lamp. 
As used herein, a Flip-Flop or memory circuit is a 

circuit element which provides an output signal in re 
sponse to a first condition, which output signal continues 
even though said first condition ceases to exist, and ter 
minates said output signal in response to a second condi 
tion other than cessation of said first condition. 
An And-Not circuit is a circuit element which pro 

vides an output signal in response to one input signal, but 
only in the event that a second input signal is absent. 
An Or circuit element is a circuit which provides an 

output signal in response to any one of a number of input 
signals. 
For a more complete understanding of the nature and 

scope of our invention, reference may be made to the 
following detailed description which may be read in con 
nection with the accompanying drawings, in which: 

Figure 1 is a symbolic schematic circuit of an annunci 
ator embodying the invention in one of its forms, and 
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Figs. 2A and 2B taken together are a schematic diagram 

of the symbolic circuit shown in Fig. 1. 
Referring to Fig. 1 the reference numberal 10 denotes 

generally an annunciator having an alarm AL, which 
may give an audible sound, and a plurality of alarm lamps 
or indicators represented by lamps Li and L2. Opera 
tion of the alarm AL is effected through operation of a 
signal initiating device or alarm contact AL which ap 
plies an input signal to a Flip-Flop element FF1 to place 
said Flip-Flop in the on condition. An output signal 
is thereupon applied to light the signal lamp L1, through 
an amplifier A1. At the same time the output signal- is 
applied to the And terminal of an And-Not circuit ele 
ment AN1. The Not terminal of element AN is con 
nected to the output of a second Flip-Flop element 2FF. 
having an on terminal connected to be energized through 
an alarm reset switch AR, which is normally in the open 
circuit position as shown. The output signal of the 
Flip-Flop FF1 is also applied to the hold terminal of the 
Flip-Flop 2FF. 

Since the alarm reset switch AR is normally open, the 
Flip-Flop 2FF1 will normally have no output signal, so 
that application of a signal to the And terminal of the 
And-Not circuit AN will immediately result in an output 
signal. This signal is applied to the Or circuit OR and 
thence to the alarm AL through an amplifier 2A. The 
lamp L1 and the alarm AL are therefore energized. The 
alarm may be turned off by operating the alarm reset 
switch AR which turns the Flip-Flop 2FF1 on and applies 
a signal to the Not terminal of the And-Not element 
AN1, terminating its output. The lamp L. may be 
turned off by the attendant operating a lamp reset switch 
LR which applies a signal to the off terminal of the Flip 
Flop FF1. This terminates the output signal to the lamp 
Li and extinguishes it, but only if the alarm contact AL 
is open. At the same time the output signal is removed 
from the And terminal of the And-Not circuit and from 
the hold terminal of the Flip-Flop 2FF1. 

Other alarm contacts may be used with the annunciator, 
being represented by an alarm contact AL2, which is con 
nected to the input or on terminal of an associated Flip 
Flop element FF2 for operating the lamp L2 through an 
amplifier A2. A Flip-Flop element 2FF2 and an And 
Not element AN2 are associated with the Flip-Flop FF2 
in the manner described hereinbefore for Flip-Flop FF1, 
for likewise applying a signal to the Or circuit OR in 
the event of operation of the alarm contact AL2. 

Referring to Figs. 2A and 2B, it will be seen that the 
Flip-Flop elements FF and FF2, which are substantially 
identical, may be of a type described in detail in a co 
pending application Serial No. 511,506 of Robert A. 
Ramey and William G. Hall, filed May 27, 1955, and 
now Patent No. 2,792,564, and may comprise a plurality 
of magnetic cores i and 2 having thereon gating or 
output windings 3 and 4, and reset or control windings 
i5 and 6 respectively. The gating or output windings 
13 and 14 are energized from the secondary winding 7 
of a transformer 18, being connected to opposite termi 
nals thereof, and through rectifier devices 19 and 20 back 
to a center tap 22 of the secondary winding through an 
output resistor 24. 
The rectifier devices 9 and 20 are so arranged in cir 

cuit with the gating windings 13 and 14 as to produce 
magnetic flux to provide for positive saturation of the 
cores 11 and 2. The reset or control windings 15 and 
16 are connected to a secondary winding 26 of the trans 
former 18 in connection with rectifier devices 28 and 29 
for effecting a flow of a reset current through these wind 
ings to produce negative saturation of the cores 11 and 
12. This circuit extends through a non-linear impedance 
comprising resistors 3, 32, a battery 33, and rectifier de 
vices 34 and 35, respectively. 
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When the transformer 18 is energized, the windings 

13 and 14 will be alternately energized on successive half 
cycles for producing positive saturation of the cores 11 
and 12. The windings. 15 and 16 are likewise energized, 
and they are arranged to drive the cores to negative satu 
ration on the half cycles following those in which posi 
tive saturation is effected. Under these conditions, Sub 
stantially all the voltage of the winding 17 appears across 
the output windings 13 and 14, and substantially no volt 
age is available at the output or load resistor 24. Ap 
plication of a voltage signal to the on terminal 37 blocks 
the flow of current through the reset windings 15 and 
16 at terminal 38 and thus prevents reset. Accordingly, 
since the cores 11 and 12 are driven to positive Satura 
tion by the windings 13 and 14, on the following half 
cycles the impedance of the windings 13 and 4 will be 
relatively low, and substantially all the voltage of the 
transformer 17 on succeeding half cycles will appear at 
the load resistor 24 so as to provide an output signal at 
the output terminal 40. Thus, the reset circuit controls 
the gate or output circuit in response to the presence of 
absence of blocking signals originating externally of the 
reset circuit. In this manner the reset winding also func 
tions as a control winding. Similarly, the reset, circuit 
functions as a control circuit. A feed-back circuit in 
cluding a rectifier device 41 connects the output terminal 
to the reset or control circuit and provides for a contin 
ued blocking of the reset current even though the input 
signal be removed by opening of the alarm contact AL. 
A memory circuit comprising resistors 43 and 44 con 
nected to the windings 13 and 14 is connected by a con 
ductor 45 to the reset circuit to provide for more posi 
tive continuation of the reset blocking signal, so that the 
Flip-Flop will continue in the on condition for an ex 
tremely long interval of time, once a signal has been ap 
plied to the on terminal 37 even momentarily. 

Termination of the output signal from the Flip-Flop is 
effected by applying a signal to an off terminal 47 which 
is connected through a rectifier device 48 to a center tap 
49 of the secondary winding 26 for overcoming the ef 
fect of the reset blocking signal to produce negative satu 
ration of the cores 11 and 12 and prevent gating an out 
put from the windings 13 and 14. 
The output voltage from the terminal 40 of the Flip 

Flop FF is applied to the amplifier A1 which comprises 
a pair of cores 50 and 51 of magnetic material having 
input windings 52 and 53 thereon together with output 
windings 55 and 56, respectively. The output windings 
55 and 56 are connected in circuit with rectifier devices 
58 and 59 and the secondary winding 60 of a transformer 
62, for applying voltage therefrom to a bridge circuit 
64 of rectifier devices 65. The lamp L1 is connected to 
the output circuit of the bridge circuit 64. Accordingly, 
with no signal applied to the input windings 52 and 53 
the load on output windings 55 and 56 presents a rela 
tively high impedance to alternating current from the 
secondary winding 60, so that the lamp L1 will be de 
energized. The application of a direct current signal 
from the Flip-Flop FF1 to the input windings 52 and 53 
produces saturation of the cores 50 and 51, thus reduc 
ing the impedance of the windings 55 and 56 to effect en 
ergization of the lamp L1 from a transformer 62. 
The Flip-Flop element 2FF is of a type having an on 

terminal 70 and a hold terminal 71, both of which must 
be energized to obtain an output from the terminal 72, and 
this output continues even though the on terminal is de 
energized until the hold terminal is deemergized. One 
form of such an element is described in detail in the co 
pending application Serial No. 517,790, of Robert I. 
Van Nice, filed June 24, 1955, and now Patent No. 
2,760,085. As therein described, the Flip-Flop 2FF1 
comprises a pair of cores 74 and 75 of magnetic material 
having gating or output windings 76 and 77 which are 
energized from a secondary winding 79 of a transformer. 
89, and are connected to the output terminal 72 through 
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4. 
rectifier devices 81 and 82 in comjunction with a non-linear 
impedance 84 comprising a rectifier device 85, a resistor 
86 and a direct current source 87, such as a battery. Re 
set or control windings 90 and 91 are provided on the 
cores 74 and 75, and are connected to a secondary wind 
ing 92 of the transformer 80 in circuit with rectifier de 
vices 93 and 94 and a non-linear impedance comprising 
resistors 96 and 97 and rectifier devices. 98 and 99 in 
conjunction with the battery 87. A feed-back circuit 
comprising a rectifier device 100 connects the gating 
windings 76 and 77 to the reset windings 90 and 91 for 
preventing reset. Likewise, memory circuits comprising 
resistors 101 and 102 are utilized to connect the gating 
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windings 76 and 77 to the reset or control circuit through 
conductor 83 for insuring continued operation after gat 
ing is initiated. 
With the transformer 80 energized, the gating windings 

76 and 77 will be energized on alternate half cycles to pro 
duce positive saturation of the cores 74 and 75. On suc 
cessive half cycles following such positive saturation the 
reset windings 90 and 91 are energized from the second 
ary winding 92 to produce negative saturation of the 
cores so that all of the voltage of the secondary wind 
ing 79 appears across the gating windings 76 and 77. 
The application of a voltage to the on terminal 70 does 
not prevent reset of the flux in the cores 74 and 75, as 
was the case with the Flip-Flop FF1, since an alternate 
reset path is provided through conductor 105. The ap 
plication of voltages to both the on terminal 70 and the 
hold terminal 71 will block both paths for the reset cur 
rent and result in an output voltage from the gating wind 
ings 76 and 77 at the output terminal 72. - 
The And-Not element AN1 comprises a magnetic core 

110 having a gating or output winding 111 thereon con 
nected to the secondary winding 112 of a transformer 14 
through a rectifier device 115 for producing positive satu 
Tation of the core 110. The core is also provided with 
Teset or control windings 116 and 117. The reset wind 
ing 116 is connected in circuit with a secondary winding 
ii8 of the transformer 114 through a rectifier device 120 
and a non-linear impedance comprising a resistor 12, a 
battery 122, and a rectifier device 123. The reset wind 
ing 117 is connected to a Not terminal 125 in circuit 
With a rectifier device 126 for effecting negative satura 
tion of the core 110 in response to the application of a 
voltage to the terminal 125. An And terminal 127 is 
connected through a rectifier device 128 to the non-line 
ar impedance at point 129 for blocking the flow of re 
Set current through the winding 116 from the secondary 
winding of the transformer 118. 
With the transformer 114 energized, the gating winding 

111 will be energized on alternate half cycles to produce 
positive Saturation of the core 110. The reset winding 116 
will be energized on successive half cycles following posi 
tive Saturation to produce negative saturation of the core 
9 and thus effect reset. Accordingly, all the voltage of 

the winding 112 will appear across the gating winding 
11i, and no effective output voltage will appear at the 
output terminal 130. Should a voltage be applied to the 
And terminal 127, the flow of reset current will be blocked 
at point 129, and accordingly gating will result, with the 
voltage of the secondary winding 12 appearing across the 
output or load resistor 131. This applies a voltage to the 
Or circuit OR1 through rectifier device 132, causing 
amplifier 2A to energize the alarm AL. There is one 
rectifier or asymmetrically conducting device 132 in each 
of a plurality of the individual output circuits from the 
individual static circuit elements, and this has the ad 
Vantage of blocking any flow of current from one output 
into another, even though the plurality of individual 
output circuits are connected to a common alarm or indi 
cating circuit without interposing any movable elements 
Such as the movable contact arm of a relay. The appli 
cation of a signal to the Not terminal 125 by operation of 
the alarm reset Switch AR which turns the Flip-Flop 
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2FF1 on and applies an output signal to the Not terminal 
125, produces negative saturation of the core 110, and it 
resets the core so that the voltage of the windings 12 
again appear across the gating winding 111. This turns 
the alarm AL off, - , 

Operation of lamp reset switch. LR applies a signal to 
the off terminal 47 which turns Flip-Flop FF1 off and 
deenergizes lamp L providing the alarm contact AL1 
is open. - 

While we have used specific static decision circuits of 
the magnetic core type for the Flip-Flop, And-Not and 
Or elements, and we believe that there are important ad 
vantages in the use of these elements in the combinations 
disclosed, it is also apparent that, in the broader aspects 
of the invention, modified circuits for the decision ele 
ments of the magnetic core type may be used, and static 
decision elements other than of the magnetic core type 
may also be used to obtain some of the advantages of 
the invention. 
The use of static elements as disclosed herein provides 

quick responsiveness, durability and reliability to a degree 
not found in other devices. For example, other devices 
which employ moving parts, such as relays having mov 
able contacts, require a longer signal and more time to 
respond thereto, and they are subject to erratic responsive 
ness or failure because of fouling, pitting, and other wear 
on these moving parts. 
From the above description and the accompanying 

drawings it will be apparent that we have provided in a 
simple and effective manner for controlling the operation 
of a common or audible alarm and an individual alarm 
lamp or other indicator so as to provide a continuous 
signal for even momentary operation for any one of sev 
eral alarm contacts. A single independent means has been 
provided for turning off or silencing the common or 
audible alarm regardless of the position of any individual 
alarm contact which has been actuated in the past, but 
without preventing operation of the common or audible 
alarm if any additional individual alarm contact should 
be actuated. Also, common means has been provided to 
restore any individual or visual signals or indicators to 
their non-alarm condition providing the corresponding 
individual alarm contacts are not actuated. 

Since an annunciator embodying the features of our 
invention comprises static decision elements which have - 
no moving parts, such an annunciator is extremely re 
liable in operation and requires substantially no mainte 
nance. Even momentary operation of the contacts: for 
only one cycle provides a continuous alarm which may 
be readily reset by the operator. 

Since certain changes may be made in the above 
described construction and different embodiments of the 
invention may be made without departing from the spirit 
and scope thereof, it is intended that all the matter con 
tained in the above description and shown in the accom 
panying drawings should be considered as illustrative and 
not in a limiting sense. 
We claim as our invention: 
1. An annunciator comprising, an alarm, means con 

necting the alarm to a source of electrical energy includ 
ing a static Or circuit, a plurality of static Flip-Flop 
elements each having two inputs and one output, means 
for applying a different signal to one of the inputs of 
each of a plurality of the static Flip-Flop elements, means 
connecting the output of each of a plurality of the static 
Flip-Flop elements to apply a signal to the Or circuit, 
and means including a reset device connected to apply 
a signal to at least one static Flip-Flop element to re 
move the output signal from the Or circuit. 

2. In an annunciator, a plurality of signal devices, 
means including a plurality of static Flip-Flop memory 
circuits each connected to apply an output signal to one 
signal device, signal device operating means connected to 
apply individual input signals to the static Flip-Flop cir 
cuits to produce the output signal, and means including a 
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6 
reset device connected to apply an additional input signal 
to one or more of the static Flip-Flop circuits to terminate 
the output therefrom. 

3. An annunciator comprising, a signal device, an in 
dicator, a Flip-Flop connected to effect energization of the 
signal device and indicator, means applying an input signal 
to the Flip-Flop to produce an output signal, means in 
cluding an additional Flip-Flop operable to interrupt 
the output signal to the signal device, and reset means 
applying signals to the Flip-Flops to terminate the signals 
to the indicator and signal device. 

4. In an annunciator, a common signal device for a 
plurality of circuits, an Or element having an output 
circuit connected to effect operation of the signal device 
and having a plurality of input circuits, a plurality of 
indicators individual to each circuit, a Flip-Flop element 
individual to each indicator having an output circuit for 
effecting energization of its indicator and one of the 
input circuits to the Or element, alarm means individual 
to each Flip-Flop element connected to apply an input 
signal thereto to produce an output signal, means includ 
ing an additional Flip-Flop element for each said Flip 
Flop to terminate the output signal to the Or from said 
Flip-Flop, and a reset switch common to said additional 
Flip-Flops for applying a reset signal thereto. 

5. In an annunciator, an alarm, a static Or element 
having an output circuit connected to effect operation 
of the alarm and having a plurality of input circuits, a 
lamp individual to each input circuit, a static Flip-Flop 
element having on and off input circuits and an output 
circuit connected to effect energization of each lamp and 
its Or input circuit, an alarm switch for applying a sig 
nal to the on circuit of the Flip-Flop element to produce 
an output, a static And-Not circuit connected between the 
Flip-Flop and the associated Or input circuit with the 
And terminal in said circuit, an additional static Flip 
Flop element having a hold input circuit energized from 
the first Flip-Flop and having an on input circuit, said 
additional Flip-Flop element having an output circuit 
connected to the Not circuit of the And-Not circuit, and 
reset switches connected to apply reset signals to the off 
and on terminals of the Flip-Flop and additional Flip 
Flop, respectively. 

6. An annunciator comprising, an alarm, static means 
responsive to any one of a plurality of signals for ener 
gizing the alarm in response to any one of a plurality of 
signals, other means applying a signal to said static means 
in response to the existence of one signal and the absence 
of another signal, an alarm initiating device, a lamp, 
further static means responsive to operation of the alarm 
initiating device to apply a signal to the lamp and to the 
static means responsive to the existence of one signal, a 
reset device, means responsive to operation of the reset 
device and existence of the signal from the further means 
to apply a signal to the other means to terminate the 
absence of said another signal. 

7. In an annunciator, an alarm, a decision element hav 
ing a magnetic core, with a gating winding connected to 
effect energization of the alarm and having a plurality of 
reset windings with input terminals to which application 
of a signal respectively blocks and effects reset to produce 
an output and block an output, a lamp, another decision 
element having a magnetic core with an output winding 
connected to apply an output signal to the lamp and to 
one input terminal of said first-mentioned decision ele 
ment, said another decision element having a pair of reset 
windings with input terminals to which the application 
of a signal respectively produces and terminates an out 
put from the output winding of said another decision ele 
ment, an alarm switch connected to apply a signal to the 
terminal for producing an output from said another de 
cision element, a reset switch connected to apply a signal 
to the terminal to terminate output from said another ele 
ment, yet another decision element having a magnetic core 
with an output winding connected to apply a signal to the 
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reset terminal of said first mentioned decision element 
and having a plurality of reset windings both of which 
must be energized to produce an output from the output 
winding and one of which deemergization thereof termi 
nates said output, circuit means connecting said one reset 
winding to the output winding of said another decision 
element, and another reset switch connected to apply a 
Signal to the other reset winding of said yet another de 
cision element. 

8. in an annunciator, a signal device common to a 
plurality of signal circuits, a static Or element having 
an output circuit connected to effect energization of the 
signal device and having a plurality of input circuits, an 
indicator individual to each signal circuit, a static Flip 
Flop element individual to each signal circuit, circuit 
means connecting the indicator to its associated Flip 
Flop element, means operable to connect each signai cir 
cuit to its associated Flip-Flop element to turn said ele 
ment on, reset means including an additional static Flip 
Flop element individual to each signal circuit connecting 
the other Flip-Flop element individual to the same signal 
circuit to a different one of the said plurality of input 
circuits of the Or element operable to turn the common 
Signal device off independently of the condition of the 
signal circuit means, and additional reset means com 
mon to said other Flip-Flop elements operable to turn 
the individual indicator off, provided that the individual 
signal circuit means is not operated. 

S. An allinunciator comprising, a common signal device, 
a static Or element having an output circuit connected 
to effect energization of the common signal device, and 
having a plurality of input circuits, a plurality of indi 
cators each individual to a particular signal circuit, a 
static Flip-Flop circuit element individual to each signal 
circuit and connected to effect energization of the indi 
cator individual to such circuit, means individual to each. 
signal circuit to apply a signal to the associated Flip-Flop 
element to turn it on, reset means including an additional 
Flip-Flop element and an And-Not element individual to 
each signal circuit, said And-Not element being connected 
in circuit between the output circuit of the first mentioned 
Flip-Flop and an input circuit of the Or element, to trans 
mit a signal from the first mentioned Flip-Flop element 
to the Or element unless the additional Flip-Flop element 
is turned on, a common reset switch operable to apply a 
signal to turn the additional Flip-Flop elements on, and 
additional reset switch means operable to apply a signal 
to the first mentioned Flip-Flop elements to turn them 
off only if the signal from the signal circuit means is 
terminated. - 

10. In an annunciator, a plurality of indicators, a cir. 
cuit individual to each of a plurality of the indicators, said 
individual circuits consisting of static elements and each 
having an output connected to one of the indicators, said 
individual circuits of static elements each having a plu 
rality of inputs and causing a change in the electrical con 
alition of its output to its indicator upon a change in the 
electrical condition at one input and said change in the 
output remaining until there is a change in the electrical 
condition at another input, a common reset circuit con 
Ilected to said other input of each of a plurality of the in 
dividual circuits of static elements and being operable 
to end said change in the output of those of the individual 
circuits of static elements where there was a change in 
output at least if the change in the electrical condition at 
the first said input of the individual circuit of static ele 
ments has ended. 

11. In an annunciator, a plurality of signal initiating 
devices, circuit means consisting of static elements con 
Ilected to said signal initiating devices, a plurality of out 
puts from said circuit means consisting of static elements 
with each output responsive to the operation of one of said 
signal initiating devices, a common. alarm circuit con 
nected to a plurality of said output circuits, and an asym 

O 

20 

40 

5 s 

60 

5. 

8 
metrically conducting device in each of a plurality of said 
output circuits to block flow of current from one output 
circuit into another output circuit. 

12. In an annunciator, a plurality of signal initiating 
devices, circuit means consisting of static elements con 
nected to said signal initiating devices, a plurality of out 
puts from said circuit means consisting of static elements 
with each output responsive to the operation of one of said 
signal initiating devices, a plurality of indicators each re 
sponsive to one of the outputs from the circuit means 
consisting of static elements, means for resetting those in 
dicators which have responded to their respective signal 
initiating devices if an indication is no longer called for, a 
common alarm circuit connected to a plurality of said out 
put circuits, an asymmetrically conducting device in each 
of a plurality of said output circuits to block flow of cur 
rent from one output circuit into another output circuit, 
and an alarm reset circuit for turning off the alarm with 
out preventing its operation if one of the signal initiating 
devices is actuated after the alarm is turned off by the re 
set circuit. 

13. In an annunciator, a plurality of indicators, a cir 
cuit individual to each of a plurality of the indicators, said 
individual circuits consisting of static elements and each 
having an output connected to one of the indicators, said 
individual circuits of Static elements each having a plu 
rality of inputs and causing a change in the electrical con 
dition of its output to its indicator upon a change in the 
electrical condition at one input and said change in the 
output remaining until there is a change in the electrical 
condition at another input, a common indicator reset cir 
cuit connected to said other input of each of a plurality 
of the individual circuits of static elements and being 
operable to end said change in the output of those of the 
individual circuits of static elements where there was a 
change in output at least if the change in the electrical 
condition at the first said input of the individual circuit 
of static elements has ended, a common alarm circuit 
connected to a plurality of the outputs of said individual 
circuits of static devices, and an asymmetrically conduct 
ing device in each of a plurality of the connections to said 
common alarm circuit. 

14. In an annunciator, a plurality of indicators, a cir 
cuit individual to each of a plurality of the indicators, each 
of said individual circuits including a memory circuit 
of static elements and each having a plurality of inputs 
and at least one output, means connecting an output of 
each of a plurality of the individual circuits to a different 
one of the plurality of indicators, means for making a 
separate connection to each of one of the inputs of each 
individual circuit, and a common reset circuit connected 
to a plurality of other inputs of the individual circuits. 

15. In an annunciator, a plurality of indicators, a cir 
cuit individual to each of a plurality of the indicators, each 
of said individual circuits including a memory circuit of 
static elements and each having a plurality of inputs and 
at least one output, means connecting an output of each 
of a plurality of the individual circuits to a different one 
of the plurality of indicators, means for making a sepa 
rate connection to each of one of the inputs of each in 
dividual circuit, a common reset circuit connected to a 
plurality of other inputs of the individual circuits, a com 
mon alarm circuit connected to a plurality of said in 
dividual circuits, and an asymmetrically conducting device 
in each of a plurality of the connections of the individual 
circuits to the common alarm circuit. 

16. In an annunciator, a plurality of indicators, a cir 
cuit individual to each of a plurality of the indicators, each 
of said individual circuits including a memory circuit of 
static elements and each having a plurality of inputs and 
at least one output, means connecting an output of each 
of a plurality of the individual circuits to a different one 
of the plurality of indicators, means for making a sepa 
rate connection to each of one of the inputs of each in 



dividual circuit, a common reset circuit connected to a 
plurality of other inputs of the individual circuits, a com" 
mon alarm circuit connected to a plurality of said in 
dividual circuits, an asymmetrically conducting device in 
each of a plurality of the connections of the individual 
circuits to the common alarm circuit, one or more addi 
tional memory circuits of static elements connected to 
the alarm circuit to effect the energization thereof, and an 
alarm reset circuit connected to said one or more addi 
tional memory circuits of static elements for causing de 
energization of the alarm. 

17. In an annunciator, a plurality of signal devices, 
means including a plurality of static Flip-Flop memory 
circuits each connected to apply an output signal to one 
signal device, signal device operating means connected 
to apply individual input signals to the static Flip-Flop 
circuits to produce the output signal, and means including 
a reset device connected to apply an additional input 
signal to one or more of the static Flip-Flop circuits to 
terminate the output therefrom, said Flip-Flop memory 
circuits each including saturable core means having con 
trol circuit means and output circuit means inductively 
coupled thereto, said saturable core means operable to 
cause said output circuit means to provide said output 
signal in response to the application of Said input signal 
to said control circuit means and to cause said output 
circuit means to terminate said output signal in response 
to the application of said input signal to said control cir 
cuit means. 

18. In an annunciator, a plurality of signal initiating 
devices, circuit means consisting of static elements con 
nected to said signal initiating devices, a plurality of out 
puts from said circuit means consisting of static elements 
with each output responsive to the operation of one of 
said signal initiating devices, a plurality of indicators each 
operable to be energized in response to a change in the 
output of one of said static elements, means including a 
manually operable device connected to a plurality of said 
static elements for changing the energization of Such of 
those indicators as have responded to their correspond 
ing signal initiating devices, a common alarm circuit con 
nected to a plurality of said output circuits, and an asym 
metrically conducting device in each of a plurality of said 
output circuits to block flow of current from one output 
circuit into another output circuit. 

19. In an annunciator, a plurality of signal initiating 
devices, circuit means consisting of static elements con 
nected to said signal initiating devices, a plurality of out 
puts from said circuit means consisting of static elements 
with each output responsive to the operation of one of 
said signal initiating devices, a plurality of indicators 
each connected to a different one of said outputs from 
the static elements, a common alarm circuit connected 
to a plurality of said output circuits, an alarm reset cir 
cuit connected to the static elements for turning off the 
alarm without preventing its operation if one of the signal 
initiating devices is actuated after the alarm is turned 
off by the reset circuit, and an asymmetrically conduct 
ing device in each of a plurality of said output circuits 
to block flow of current from one output circuit into 
another output circuit. 

20. In an annunciator, a plurality of signal initiating 
devices, circuit means consisting of static elements con 
nected to said signal initiating devices, a plurality of out 
puts from said circuit means consisting of static elements 
with each output responsive to the operation of one of 
said signal initiating devices, a plurality of indicators each 
connected to one of said outputs to be energized in re 
sponse to the operation of the corresponding one of said 
signal initiating devices, a common alarm circuit con 
nected to a plurality of said output circuits of the static 
elements to be energized thereby in response to the oper 
ation of any one of the said signal initiating devices, 
means including manually operable means connected to 
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the static elements for changing the energization of the 
alarm and such of those indicators as have responded to 
the operation of one or more signal initiating devices, 
and an asymmetrically conducting device in each of a 
plurality of said output circuits to block flow of current 
from one output circuit into another output circuit. 

21. In an annunciator, a plurality of indicators, a cir 
cuit individual to each of a plurality of the indicators, 
said individual circuits consisting of static elements and 
each having an output connected to one of the indicators, 
said static elements each including saturable core means 
having control circuit means and output circuit means 
inductively coupled thereto, said output circuit means 
of some of said static elements connected to affect the 
control circuit means of other of said static elements, 
each said output connected to one of the indicators in 
cluding an output circuit means of one of said static 
elements, said individual circuits of static elements each 
having a plurality of inputs and causing a change in the 
electrical condition of its output to its indicator upon 
a change in the electrical condition at one input and said 
change in the output remaining until there is a change 
in the electrical condition at another input, a common 
indicator reset circuit connected to said other input of 
each of a plurality of the individual circuits of static 
elements and being operable to end said change in the 
output of those of the individual circuits of static ele 
ments where there was a change in output at least if 
the change in the electrical condition at the first said 
input of the individual circuit of static elements has ended, 
a common alarm circuit connected to a plurality of the 
outputs of said individual circuits of static devices, and 
an asymmetrically conducting device in each of a plu 
rality of the connections to said common alarm circuit. 

22. In an annunciator, a plurality of indicators, a cir 
cuit individual to each of a plurality of the indicators, 
each of said individual circuits including a memory cir 
cuit of static elements and each having a plurality of 
inputs and at least one output, said memory circuit of 
static elements including control and output circuit means 
inductively coupled to saturable core means and having 
feedback means connecting said output circuit means to 
said input circuit means, means connecting an output of 
each of a plurality of the individual circuits to a different 
one of the plurality of indicators, means for making a 
separate connection to each of one of the inputs of each 
individual circuit, and a common reset circuit connected 
to a plurality of other inputs of the individual circuits. 

23. In an annunciator, a plurality of indicators, a cir 
cuit individual to each of a plurality of the indicators, 
each of said individual circuits including a memory cir 
cuit of static elements and each having a plurality of in 
puts and at least one output, said memory circuit of 
static elements including control and output circuit 
means inductively coupled to saturable core means and 
having feedback means connecting said output circuit 
means to said input circuit means, means connecting an 
output of each of a plurality of the individual circuits 
to a different one of the plurality of indicators, means 
for making a separate connection to each of one of the 
inputs of each individual circuit, a common reset circuit 
connected to a plurality of other inputs of the individual 
circuits, a common alarm circuit connected to a plurality 
of said individual circuits, and an asymmetrically con 
ducting device in each of a plurality of the connections 
of the individual circuits to the common alarm circuit. 
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