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The present invention relates to a con 
trol circuit for alarm systems particularly 
of the closed circuit fire alarm type in which 
the alarm bells are adapted to be rung either 
continuously, or in accordance with a code, 
upon the interruption of the normally closed 
circuit through any one of a number of 
alarm station boxes. 
In addition to the alarm bells employed in 

a system of the above described type, the 
system usually also provides a so-called 
trouble bell or other indicating device which 
is adapted to be sounded, or energized, when 
there is any trouble in the system such as 
would be caused by an open wire, or ground. 
The purpose of such a trouble signal is to 
indicate to the person responsible for the 
care of the installation that there is an Open 
wire, or ground, somewhere on the system so 
that the trouble will be remedied at the 
earliest opportunity. 
While such trouble indicating devices have 

been heretofore employed for fire alarm Sys 
tems, prior installations of the closed circuit 
type have operated in such a manner that 
upon the occurrence of trouble, the signal 
alarm devices would be sounded simultane 
ously with the energization of the trouble 
indicator, in other words, Sound a false 
alarm. Obviously, such premature Opera 
tion of the alarm signals is undesirable un 
der any conditions, particularly in a fire 
alarm installation for a school where the 
sounding of a false alarm might well lead 
to confusion. Furthermore, fire alarm sys 
tems of the closed circuit type have also been 
open to the objection that the trouble indi cating device is energized upon the Sounding 
of the alarm signals, which in Some cases 
may be undesirable. According to the present invention the 
above described objectionable characteristics 
are completely eliminated by providing a Se 
lective control circuit in which the energiza 
tion of the trouble indicator is rendered in 
dependent of the energization of the alarm 
circuit, so that only the trouble indicator 
will be energized upon the occurrence of an 
open circuit, or ground, on the System. 
Furthermore, my improved control circuit 
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is so arranged that the trouble indicator will 
not be energized upon sounding the alarm 
signals in the customary manner by break 
ing the circuit at one of the box stations. 
The above and other advantageous features 
of the invention will hereinafter more fully 
appear with reference to the accompanying 
drawing in which 

Fig. 1 is a diagrammatic view illustrating 
a fire alarm system embodying my inven 
tion in its normal inoperative position. 

Fig. 2 is a diagrammatic view illustrating 
the sounding of the alarm bells upon op 
erating a box station in the usual manner. 

Fig. 3 is a diagrammatic view illustrating 
the energization of the trouble indicator 
upon the occurrence of an open wire, or 
ground, on the system. 
Like reference characters refer to like parts in the different figures. 
Referring first to Fig. 1, the system is 

shown with a simplified circuit in order to 
facilitate an understanding of the inven 
tion, it being readily apparent that addi 
tions and modifications may be made to the 
apparatus shown, without departing from 
the invention. As an illustrative embodi 
ment of the invention, the system is shown 
as comprising a series of gongs 1, 1 which 
are distributed at various points, one end 
of the gong circuit being connected to one 
of two supply mains 2 which are adapted to 
be energized from a suitable source of al 
ternating current energy, not shown, 
through a switch 3. The other end of the 
circuit through the gongs 1 is connected to 
a stationary contact 4 forming part of a 
relay device, generally designated by the 
reference character 5. The gong relay 5 
provides a second stationary contact 6 con 
nected to the other supply main 2 and a cir 
cuit is adapted to be established between 
the stationary contacts 4 and 6 by means of 
a bridging member 7 carried by the movable 
armature 8 of the relay 5. As shown in Fig. 
1, the armature 8 is held attracted by an 
energized winding 9, so as to maintain the 
bridging member out of engagement with 
the contacts 4 and 6, thus maintaining the io9 
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circuit through the song 1 in an open con 
inding 9 of the 
after y w ninthreois 

parallel ciruit relation with a 
tact 10 of a rely land yet 1 of a relay 18. 

a soon-contact 10 
e first-one, and when the ar (beylia attracted by the 

the stfixattire main 

changction of thesis. 
. . the circuit at box 

91. wever, as previously poin entin 
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27 of a type customarily employed in fire 
alarm No. E. g 
is closed to permit the flow of current 
through the conductoria, but should the statio 9 be operated for the purpose of sounding an alrm, as by breaking 
the switch 27 will be o y The 
conductor 96b is continoas and two 
conductors 26a and 265 are connected to 
the respective ends of induetance cril 28, 
The middle of the coil 98 provides a tap at 
29, and this tap is A. over the line 28 
to the 30 leading to the relay wind 
ings is and 19, respectively. With the 
switch 27 of each station 4 closed, which is the normal condition of affairs, it is obvious 
that current will flow in opposite directions 
in the opposed branches of each inductance 
coil 28, and since the tap 29 g froin the cois is at the middle point ereof, 
the two portions of the coil 28 will balance 
each other and permit alternating current 
to S. through the conductors a and 365, the resulting impedance of coil 28. 
being very small Do 

However, should the switch 27 of any one 
of the stations 24 be opened as upon break 
ing the glass at the station for R" 
of sounding an alarm, current will low 
through one side only of coil 98, fron B conditors, they unbrancing their 
cuit through station to such an extenth 
to restrict the flow of alternating current 
through the stations. The coil 28 is so pro 
portioned that when the flow of cui?int 
through the conductoria is i pted by 
opening the switch 2, the flow of a . . . . 
ing eurrent through th conductors will 
be so reduced as to o 
the wi 15 of re it: O 

cause the windig.19 

cauths, switch armissions the s ". 
tionary contact 30 and pund the 
the preseat in tes ai 
arrangenient, selective inaction, which a filian prevent armature. 17 of 

SES." 
. --- 

legists y armature 16 of 
sounding of the alarm gong, 1. . . . . . The principle underlying the selective ae 
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tion of a circuit arrangement embodying my 
invention resides in the simultaneous use of 
both alternating current and direct current 
for the purpose of supervising the alarm box 
circuit. As indicated in the drawings, one 
possible way of obtaining this effect is by 
employing in the box circuit a rectifier 31 
of the one-yay, type such as the so-called 
'cuprous oxide' rectifier which is an unsym 
metrical conductor of electrical current, al 
though obviously there are other ways of 
obtaining the same result. When employing 
a one-way rectifier 31, as indicated, the re 
sulting supervisory current is direct cur 

5 rent with alternating current superimposed 
thereon having the same frequency as that 
of the supply mains 2, whereas a two-wa 
rectifier would furnish direct current wit 
alternating current of double frequency. 
Obviously, it would be possible to obtain the 
same result by eliminating the rectifier 31 
and simultaneously supplying the mains 2 
with both direct current and alternating 
current from suitable sources. In the dia 

i grams, the solid arrowheads indicate the 
flow of alternating current, while the open 
arrowheads indicate the flow of direct cur 
rent. 

In order to provide for a selective control 
with both alternating current and direct cur 
rent flowing simultaneously, the relays 11 
and 13 are adapted to operate only on al 
ternating current and direct current, re 
spectively. Since the winding 15 of the re 

i lay 11 is in series with the condenser 32, 
relay 11 can be operated E. by alternating 
current, and since the winding 19 of relay 
13 has a high impedance, alternating current 
will not energize the relay 13. On the other 
hand, the winding 19 offers a comparatively 
low resistance to the flow of direct current, 
so that the winding 19 will remain energized 
as long as direct current is flowing in the 
circuit. 

5 When the alarm gongs 1 are to be sounded 
by breaking the circuit through a box station 
at a switch 27, as shown in Fig. 2, it is evi 
dent that direct current will continue to flow 
through the conductor 26b in spite of the 
fact that the unbalancing of the box circuit 
by the coil 28 chokes the flow of alternating 
current to such an extent as to deenergize 
the winding 15. This result is obtained 
owing to the fact that the ohmic resistance 
of the circuit is only increased by twenty-five 
percent of the resistance of the whole coil 28, 
this resistance being only a very small per 
centage in comparison to the ohmic resist 
ance of the complete circuit. Consequently, 
opening the box switch 27 does not material 
ly effect the flow of direct current through the 
winding 19 of the relay 13, as indicated by 
the open arrowheads in Fig. 2. On the other 
hand, the unbalancing of the coil 28 by open 
ing the switch 27 has a great influence on the 
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impedance of the whole circuit, since the 
full inductance of one-half of the coil 28 is 
suddenly inserted into a circuit, which be 
fore the opening of a switch 27 was nearly 
non-inductive in character, owing to the 
complete balance obtained by alternating 
current flowing in equal amount through the 
identical half portions of each coil, 28. 
Therefore, the winding 19 remains energized 
by the continued flow of unidirectional cur 
rent therethrough when the gongs 1 are 
sounded for the alarm, and it is evident that 
the trouble bell 21, will not be energized. 
And, assuming that the alarm circuits are 
functioning properly, as indicated in Fig. 
2, it is evident that there will be no indica 
tion by the trouble bell 21 upon the normal 
sounding of an alarm. 
'Let it now be assumed that there is an 

open wire in the circuit between the box sta 
tions 24, as indicated at 33 in Fig. 3, so that the flow of current is entirely interrupted 
through the box circuit. When this occurs, 
both the windings 15 and 19 are simultane 
ously deenergized so that both armatures 14 
and 17 drop back, as indicated in Fig. 3, and 
obviously, the trouble bell 21 is sounded 
when the contact arm 22 engages the sta 
tionary contact 20. But the signal gongs 1 
are not sounded owing to the fact that the 
contact arm 18 carried by the armature 17 
engages the contact 12 to establish a holding 
circuit for the winding 9 of the gong relay 
5, as indicated by the ES lines in 
Fig. 3. Therefore, the signal gongs 1 will 
not be sounded to give a false alarm upon 
the occurrence of trouble in the system. S. 
viously the occurrence of a ground will re 
sult in the same condition of affairs shown in 
Fig. 3 for since the windings 15 and 19 are 
connected to the grounded main 2 the volt 
age will fall so low as to deemergize the 
winding 19 and again cause it to both sound 
the trouble bell 21 and establish a holdi 
circuit for the winding 9 to prevent sound 
ing of the signal gongs 1. In order to in 
sure that the contact arms 18 and 22 will 
engage the respective contacts 12 and 20 be 
fore the contacts 4 and 6 are connected by 
armature 7, the relay 5 is so designed that its 
armature 7 has to fall farther than the arma 
ture 17 in order to engage the stationary 
contacts, this relation being indicated in Fig. 1. Consequently when windings 15 and 9 
are simultaneously deenergized, winding 9 
is reenergized before the armature 7 en 
gages contacts 4 and 6. 

claim: 
1. In an electrical control circuit, the com 

bination with a source of alternating cur 
rent, means for causing the flow of unidi 
rectional current, a circuit controller hav 
ing a winding responsive to alternating cur 
rent and a circuit controller having a wind 
ing responsive to unidirectional current, of 
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of 
to ?he low of either alter 

idirectional critsaid elect ing prlbrainch cir 
it viruits are closed, and oping one of said 

settie inductive bal w of alterniting cur 
tion of one of said els whilshitising the flow 

se. -- all tradition. 
... a. t' a 

ive to uni in teip to unidirectional cur 

tive opertin of idents 
E. cigarsiest 

s t e' in choke the EASE to than extens to cause 

inyit a strofalternigeur 
for casing the flow of unidirec ticidentireit eontroller having a 

and hireit conteller having a windin , fift" mass continuously in circuit with the 
yvindings of both of said controllers for caus sing selective operation of said controllers in 
response to the flow of aither alternating or 

is unidirectional i. selecting sonprising parallel branch circuits having 
t E. both of said 

braach circuits are: closed, to sustain the 
his flow of both alternating and unidirectional 
: current Eise windinge of both of said circuit controllers 

as in an energised edition, and including 
means for opening one of said branch cir 
tetrits to tapeet the inductive balance and 
seholre the flow of alternating current in the 
other branch to such an extent as to cause 

a deemergination of the winding of the first 

circuit, the com 
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last 

alcarrenton intaith other 

continuously in circuit with 
both of aideintrollers for 

continuously in circuit with the named circuit controller, while 
gs of both of said controllers for the flow of unidirection rentoni 

tiparation of said eontrol- tain the 
M. 

energization of the winding of the 
named circuit controller. ing 

MANFRED W. MUEETER. 
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