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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 & so-called
trouble bell or other indicating device which

‘is adapted to be sounded, or erergized, 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 15 undesirable un-
der any conditions, particularly in a fire

~alarm installation for a school where the

50

" 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

is se 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.1is 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. Asshown in Fig.
1, the armature 8 is held attracted by an
energized winding 9, so as to maintain the
bridging member 7 out of engagement with
the contacts 4 and 6, thus maintaining the
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civeuit through the gongs 1 in an open con- 27 of & type customarily employed in fire
dition. . alarm sut?:ns. Normally, eyswitch n
- Ol terminal of the winding 9 of the is closed to permit the flow of current
g -elgy; b is, onnnected to one supl:l] through the conductor 26a, but should the .
, MOkl D : is .station 9% be operatetl for: the purpose of T0

. sounding an alarm, as by b s g
v the switch 27 will ognod; The
‘conductor 260 is ‘continuous and &l‘t‘o
conductors 262 and 265 ‘are- connected to
the respective ends of afi induetance ceil 28. 78
The middle of the coil 28 provides a tap at -
'29, and-this tap is connecﬁes‘ ted over the line 28
to the junction 30 leading to the relay wind-
\ ings 18 ‘and 19, respectively. With the
_energized, switch 27 of each station 24 closed, which is 8
Wi 9 of the gong re- the normal condition of affairs, it is obvious
tained: m qtl:to hddlume th.:h current wﬂtl, ﬂowhin'o ;;:oge d(iiregtions
Xosp the gongs 1.silént. in the opposed branches o} inductance
-provides.an srmature 17 coil 28, and since the tap 29 leading from -
' is a the coil 98 is at the middle point ereof, 8
the two portions of the coil 28 will balance
each other and permit alternating current
to flow.equally through the conductors 28a
and 265, the resulting impedance of coil 28 -
being very small. - A
However, should the switch 27 of any ohe
of the stations 24 be opened, as mn break-
ing the glass at the station for Rnrgoae
of sounding an alarm, . current will flow
through one side only of il 98, from o%
.conductor 265, thereby unbllancing.tin,cir- ’
ry cuit through‘d:e station to such an extent as
s to restrict -the flow of alternating curvent
through the stations. The coil 28 1s so pro- o
portioned that when the flow of cufvent 100" -
7. through the conductor 884 is i ple :
» 8n- opening. the switch 27, the flow of altern
rried ing eurrent through the conductor 98b will

S Sy L

.31, wever, as previ

© the pressat invention conts

connected in tmngnmtnt,.salectivo in ti:
nd functions 4s to prevent

“box sta- armature-18 of relay 1 d:gpi back tl:)':luu ’
uetors 26 and sounding of the alarm gongs 1. . ... -~ -~
contains s switch The principle underlying the selective ae- 108
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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-way .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-
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-
grams, the solid arrowheads indicate the
flow of alternating current, while the open
arrowheads indicate the flow of direct cur-
rent.

In order to pfovide 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-
lay 11 is in series with the condenser 32,
relay 11 can be operated only by alternating
current, and since the wind)i’ng 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.

‘When the alarm gongs 1 are to be sounded
by breaking the circuit tarough 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 263 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 & great influence on the

3

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 halfg _portions of each coill 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 %\eavy,circuit Iines in
Fig. 8. Therefore, the signal gongs 1 will
not be sounded to give a false alarm upon
the occurrence of trouble in the system. g;)-
viously the occurrence of a ground will re-
sult in the same condition of affairs shown in
Fig. 8 for since the windings 15 and 19 are
connected to the %rounded main 2 the volt-
age will fall so low as to_ deener, ize . 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 sounug
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 19
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 130

70

16

90

100

108

110

116

lav

125




lltamltmg cur-
izatic n, of one of said

m ‘continuously in. clrcmt wnth the
mhdmgs of both of said controllers for caus-

t:e m:tmn of said tiontrollers in
respmue w of either alternating or
- unidirectional currsnt, eaid selecting means
S compmmg rallel branch circuits having
inctances when both of said
hnnci cirouite are- closed, to sustain the

L - curreat of sufficient. to maintain the
oo wmdmga ‘of both of circuit- controllers
o e in: an: energized m ~and - including
7 ~mesns for opening: one-of aid branch eir-
- ieuits -to the. inductive balance ‘and
-dhoke the: o1 alternating .current in the
o&.rbmdl to such an extent as to cause
"_fﬁdmrmution of the windmg of the first-

- flow af both slteﬂnhng and unidirectional |

mns . continuous in circuit with the named circuit controller, while sustaining
ngs  of bo yol'nfd o?onexi'gllers ft;r the ﬂg of umdlroetwlfnéh the
\ said control- tain energization of the wmdm o
: m of either alter- last-nmed circuit centreller 8
ctionsl e\m-ent, said select.- -

current to main-
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