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5 Claims. ,

This invention relates to fuse alaim systems
and more particularly. to 1mpruvements in such
systems employing so-called alarm fuses which

operate, responsive to rupture of the fusible éle- .

ment, to connect the current source to a- relay"‘

which in operating controls any des1red arrange-
ment of signal devices. such as lamps, bells or
combinations of both.

Itisa well-understood practlce in telephone ex- .

changes to connect the main or central office
battery; through a main. fuse, to a plurality .of
pbranch ecircuits ‘which supply direct current to
small switching circuit groups, for example, small
groups of automatic. switches and -their associ-
ated equipment and circuits. 'These small groups
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of switches and assoclated’ circuits are usually

mounted in “horizontal rows, one above another,
on iron frames which rows are sometimes. called
shelves.
rent is also supplied to each shelf -of switches.
In order that a short circuit  ground - in the

switching circuits of one of the above-described’
shelves shall not affect the supply of current to

other shelves it is the practice fo. provide each
shelf with so-called alarm fuses of the type. dis-
closed iniPatent 819,959 to E. B. Craft, issued
April 17, 1906, which alarm fuses are connected
in series with both the: battery and. rlngmg ‘cur-
rent supplied to the shelf equipment. .- - -

It is well understood that the rupture. of the
fusible element of these alarm fuse devices causes
the incoming supply ‘conductor to. be. connected
" to ground through a relay; usually common toa
number of shelves, thereby causing -the relay, to
operate which in turn causes a bell to r1ng as a
trouble signal to the attendant.” Due to the fact
that both alternating and direct currents are in-
volved in ‘the arrangement above descr1bed it
is obvious that two.common alarm relays are re-
quired for a. predetermmed number of shelves
one relay being responsive to alternatmg current
and the other responsive to direct current. .

Further, in ordér to insure prompt locatlon of
the shelf on which the. operated fuse is located
the practice is to alsc provide ‘lamps on each

shelf, one for-each alarm fuse, which lamps are-

connected in the respective leads to the alarm

relay. which light as soon as the respective fuse - .

operates to serve as a visual indication of the
shelf on which the trouble has occurred. It will
therefore be noted that a minimum of two com-

Low frequency - alternatmg rxngmor cur- .
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. the fusible’ elements such: as,3 or. 5, closes a nor-
- mally open contact, such as Ii ‘or- 10, between
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mon relays plus two lamps per shelf are required

for each exchange and as the size of the ex--

change increases the number of alarm relays will
also increase, it being understood that in prac-
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tice at least one dlrect current relay and one

alternating . current - relay will be requlred for

‘each line of switch frames.

- An.object of ‘the present 1nvent10n is. to reduce

-the. number of -common. alarm relays. ‘and the

number - of . shelf lamps required for -telephone

-exchange fuse alarm systems of the character
“described..

The 1mproved arrangement accordmg to the
present invention, Whereby the foregoing object
is-attained, will be understood from the following
description ' and accompanying. drawing: ‘Which
shows a- source of . alternating current and ‘a

source of direct currént, each. source supplying

a respectwe load . circuit, an-alarm fuse. individ-

‘ual-to each load circuit, an. alarm relay. dlrectly

controlled by the operation of a first one of .said
alarm fuses and means compnsmg a third or ad-

ditional alarm fuse. so connected and .arranged
that rupture of the second fuse will cause rupture

and . operatmn of the: third fuse. to connect the
source of current associated with the first fuse
to the alarm relay 1ndependent of the first fuse.

Referring - to the drawmg, a :source of alter-
‘natmg ringing current. {.and a source of direct

“current. B :are.shown. connected. to . respective

load circuits. 2 and 7 to. supply ringing ‘and direct
current to - circuits. of a so-called shelf of auto-
matic switches (not shown), which - load circuits

-mclude respectlve alarm fuses 4 and 6.

Phe circuits shown to the right and above the

‘broken.line a—a’ are 1nd1v1dua1 to one- switch

shelf and it’ will be understood that . sources |

“and B supply a plurahty of other shelf ‘equip-~
. ments ‘(not shown):

- Below the broken line a—a"- and commoxn to a
plurality of other shelf equipments, is a direct
current relay 8 adapted to control an auxiliary.

-circuit 1nclud1nv an audzble 51gnal dev1ce such

as a bell 8. .
‘Alarm’ fuses. 8 and 6 may be of the type. de-

: pscrlbed in ‘the ‘beforé-mentioned Craft Patent
817,959 and are 5o constructed and arranged that

when connected between. a current ‘source and a
load  circuit, in the manner shown, rupture of

the current supply source and a third terminal,
such as 12 or 18.. In the present arrangement
alarm fuse 6 is shown connected as usual, in
the battery  (direct current) load circuit 7,

,whereby rupture of its fuse 5, due to a ground 9

on the load circuit 1, permits closure of contacts .
18 to close a circuit from the battery B to ground
in series with relay 8, which, in turn, may con-
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trol an auxiliary circuit including some audible
or visible signal such as bell 8. Device 4 is also
coennected in a similar manner in the ringing load
circuit 2 whereby rupture of fuse 3, by a trouble
ground I3 on the circuit 2, permits closure of
contacts II. but the circuit closed thereby is, in
this instance, from ringing supply source i to
battery B in series with fuse 15 of a third or
auxiliary -atarm fuse device |4 which:is .50 con-

nected ‘that “the .consequent rupture of fuse I5

by closure of this circuit permits contacts 16 to

2,329,518
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close thereby completing an operating circuit =
for relay 8, from battery B, independent of con- .

tacts 10 of fus\, alarm device 6.

Operation of the alarm.system 0f the Inven- ]
tion is obvious from the above descviption, i€,
if an excessive load is placed on the Battery Joad::
circuit 7, fuse 5 will rupture thereby permitting. . .:
“‘rent 'Having a grounded terminal,

closure of contacts 10 of device § to cause op-

eration of relay 8 and audible signal 3. - On.the:

other hand, if an excessive load. is placed on
the ringing voltage-source 1, as for example by
@ low resistance ground t:on‘rr’erc‘hdn 19, fuse B8
will be ruptured thus 'penm‘b‘bmg contacts 11 %o
tlose @ Tow resistance ¢circuit from ‘the grounded
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Tinging source f{ ‘to the grmm‘ded battery B in -

series with fuse 15 of the -auxiliary -device i
which ‘causes immrediate rupture of the fuse 15.
When fuse. 15 ruptures it permits contacts 16 of
“the associated device to ¢lose. As these comtacts
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are in parallel with cemtacts (0 of device B, -relay o
8 ‘will be operated from battery B as in-the case -

when fuse § nrptured

* As a visual indication of a ruptured fuse 2sso-
crated with eittrer Yoad circuit, a lamp 20 Is ton-
Trected in the conductor ‘21 common to alarm
‘terminals 1T and 18- of fuses 18 and B which
famp lights -whenetver tontact 16 ‘cr (% tlose 1o
connect battery B to the tommon retay 8, it
heing understootd that a° similar lamp is con-
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mrected in the same manner and assoriated ‘with

‘each shelf of switch reircuits thereby famlitatmg
prompt tocation of trouble.

From the foregoing it will be noted that tn
‘the -arrangenrent ‘of ‘th'e pre.'Sent invention a sin-

gle Telay s made to serve ‘both as ‘2 direct: and ¢

an “alternating current alarm by ‘the émploy:
ment of & single inexpensive alarm fuse device
and also that a-single lamp serves both lead cir=
‘cuits insteard “of the necessity of providing two

lamps cne for each toad ‘cireiit as in ‘the case

of 'prior arrangements.
- Tt will -also be understood - that the dperatmn
of ‘the arrangement shown -will be ‘the same b
‘the alternating sourde | and battery B are -
terchanged with respect to lvad circuits 2 and
T and ‘the relay '8 ‘is constructed to 'resporrd to
alternating instead of dlrect current.

What ‘is ‘claimed-is:

1. In 3 fuse -alarm system a first sou‘“ce of

current, an alarm. device adapted to bperate in -

Tespbnse to-connertitn of said frst soirce there-
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‘to, ‘& second source f coitent having 3 different

charactetistic from waid st source, a Tohd Cir-
it connected ‘to said sacond “sou!'ce 4 ‘main

alarm fase and an -auxiliary alarm ‘fuse ‘gaid mam -

fu:se being - mctuded in said load 'cm:m‘b and,
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adapted when ruptured to d1sconnect said load
circuit therefrom and connect said second source
in. series with said auxiliary fuse to said first
“source, said auxiliary fuse being arranged to con-
nect said first source to, said alarm device when
ruptured.

2. In an alarm system, first and second sources
of different characteristic current supply, indi-
‘vidual load cireunits connected to each source, an
individual alarm fuse in series with each load
circuit, a signal device adapted to be operated

By said first source responsive to operation sf the

associated fuse device, and means including an
auxiliary alarm fuse device adapted to be opei-
ated and to connect said first source to the signal
~device msp@nswe to operation of said second
Pase device. o

3. In an alarm system, a first source of cur-
a grounded
alarm device arranged to operate in response to
the connection of said first source thereto, a
second” grounded source of current havmg a dif~
ferent characteristic from said. first source, a
‘Toad circuit cannected to said second source, main
and auxiliary ‘alarm fuse devices each including
a fuse element, said main device being arranged
o disconnect ‘said second source from the load
circuit ‘and connect said second source to said
first source in series with said auxiliary device
responsive to rupture of s3id main device fuse
element, said auxiliary device beihg so arranged
that rupture of its Tespective fuse elememt fol- )
lowing rupture of the mrain dewce fuse will con-
neet -said first source to. said alarm device.

4. In -a fuse -alarm system for ‘telephone ex-
c¢hanges, a source. of tireet current having one
pole grounded, = direct current relay having one
terminal connected ‘co ground, ;a grounded source
of -alternating current, = load. cireuit” connected
thereto, ‘3 first alarin fuse m wsaid load circuit
having an- alarm ‘4erminal and adapted when rup-
tured “in response to a predetermined current
flowing therein to connect said  alternating
source to the alarm terminal thereof, an auxil-

5 fary elarm fuse also having an alarm terminal,

a -comnection between said first alarm terminal
and said direct current source including said aux-
ﬂrary fuse, and a connectron between said auxil-
iary alarm te'rmmal and “said’ rela,y,, said auxil-
iary fuse being: connected between said first alarm
terminal ‘and said direct current source in such
8 direction that when Tuptured s&id direct cur-
rent source “will be- ccnnecbed 1o the auxma“y
alarm berminal. :

5.In an alarm system, a first somree of cur-’
rert, a ‘sighal -device respo'nsxve to ‘conmection
of sa‘xd first source thereto, an alarm fuse devica
adapted “when operated to connect said first
source to said stgmal device, a second source of
carrent - of ‘different character ‘from said first
source, a-load circuit connected thereto, and a
secorrd’ alarm ‘fuse in ‘series -therewith adapted
when 0perated to connect said second source to
saifl ‘first source in series with sald first alarm
quse to cause its operatlon

‘THOMAS L, DIMOND,



