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alarm system operative to indicate an abnor-
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5t may concorng .-

) that I, Harsy H. Iog, 2 citi-
{Tnited States of Americs,. rogid-
county-of Cook, and State

Be it &
zen, of the
ing abt La Grange,
of Ilinois, have

ngeful Improvements 1m ‘Alarm-Signal Sys-

temas tor Telephone-Exchanges, of which the

following is a specification.. .
My inventicn relates to alarm signal sys-
tems and hss to

use in connection with subometic switches
such as are nsed in automatic and garml-auto-
matic telephone exchange systems, an object
of my invention being %o provide an im-

o

proved signal arrangement- fot indicating
‘an abnormal condition of the gwiteh civcuits

or roechanism, To this end I provide an

mal condition such as wherein the switch is .

left in an abnormal condition for more than

g predetermined period.
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"ing the ordinary
calling device
-conductors 2 and 3 with

cand 3

In the preferred form of my invention I

utilize a thermal element which will respond,

only after the lapse of 8 predetermined time
interval to operate an alarm S0 28 to apprise

the attendant that some part of the mecha-

nism has been abnormal beyond the time
limit. a ’

1 will explain wly invention more in Jetail
by referring to the accompanying drawing
illustrating one form of its application in

Figure 1 is a diagra natic view of a line

cireuit and first selector arranged in aceord- .

ance with my invention; Fig. 2 is a more.
or less diagrammatic VieWw illustrating the .

of the line switch,

mechanical arrangement
less disgrammatic

and Fig. 8.1s a maore oF

view illustrating the mechanical arrange-

snent of the first salector. :
Referring more particularly to Tig 1L, L
have shown a subscriber’s substation A hav-
telephone equipment and a
1, united by means of the line
a-central station ab
which is provided the line switch B consist-
ing of the line relay LR and the cut-off relay
CO. A moter magnet M is likewise pro-
vided, all arranged as shown more in detail
in Fig. 2, and including likewise tne off-
nopmal  contacts ON. - The line i
through the agency of the wipers 4, 5, and 6
completes the cireuit of Line conductors 2
throngh to the ialiing conductors 7

- and 8-of
invented certain new and.

.dimension type,
do ‘more particularly with-
18 0 G _

the systems of this character ‘adapted for .

3 .

switch

ing

stiers Patent.

1, Serial No. 847,820,

& .

tor-of course s adapted through:the wipers
-9,-10, 11 1o extend the circuit to a second:

‘selector or connector as the case may be, all
as is well understood

connecior switches may preferably be in the
2ovme illustrated in Fig. 3, being of th

form illustrated 1n ¥1g. 5, being. ot the two
that 18,

the bank contacts are. divided into. groups,

in the art. The first.
sslector. and other switches ‘as well as the

Patented Oct. 10, 1916,

the frst selector C.  This first selve‘ca

the type in which

65

and in which a primary adjustment of the.

switch is effected to select a group and there
after a secondary adjustment produced auto-
matically ,
group. .To this end

L the selector switch has
the ‘rotating

11 “for ‘insjance with contacts

insulated contacts.
pleting its entire upward movement in re-
jeasing, and-then swinging
downwardly to s initial
in Fig. 3. -All.of this is in accordance with
the system disclosed in an application. of
William Kaisling for qutomatic switches,
Serial No. 600,664, filed January 3rd, 1911,

The first selector is provided with an

_ impulse relzy IR, a main release relay MRR,

a. differential release RR, a secondary relay
SR, primary magnet PM, secondary magnet

SM associated with the alternating current
.generator G, primary o

g ff-normal switches
PON and the secondary off-normal switches
SON, the test relay TR, all in accordance
with the system disclosed in my i
for automatic telephone systems,
846,018, filed Jumne 19th, 1914.
My improvement concerns itself particu-
larly with the -provision of the alarm signal
S, which is arranged to operate-should an
associated switch bein trouble or its parts In
an abnormal condition. For- this purpose,
I provide a group relay
ably common 0 2 plurality of devices such
as selectors C, being connected at the com-
mon point 32 to conductors 21 extending to
the different
mal element T is also provided and. con-
trolled by the reley GR, said element T hav-
a normal contact 28 and an alternate
contach 27, - Whn the velay GR

'

o the left and:
position illustrated. .

to seleot 4 contact of the selected
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shaft 12, the movable arm- 13°
and the vertically movable shaft 14/, to as-
sociate the arm 13 carrying the wipers 9, 10,
y 14, 15, 16 for
instance, these -contacts being shown dia- "
grammatically %o rvepresent three separate !
The path of the arm is.
-along the dotted line 161, for instance, com-
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application.
Serial No.~
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GR. which is prefer--

10

associated switches C. A ther-.

operates 16 117
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closes its contacts ,3‘5,', 36 and thereby estab-

 Yishes a circuit through the winding of ele-
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‘contlecting ground at

ment T causing an operation thereof, pro-

.viding relay GR is maintained energized for

a long enough period. The continued ener-
gization of GR is dependent upon an abnor-
ma) condition of any of the switches C, that
is should a ground connection be maintained
upon any of the conductors 21 for an abnor-

mally long period, then relay GR is main-

tained energized during such period causing
an operation of element T which will effect
tt“hfie energization of the signal relay 40 and
e signal:17. Should the attendant desire
to disconnect the element T for some reason,
for instance if it becomes too hot, then switch
‘arms 37, 43 are.thrown to their dotted posi-
tion to disconnect element T-and connect a
signal such as & buzzer 44 in circuit with re-
lay GR so that the buzzei 44 will tempo-
rarily take the place of T and also ‘its con-
tinued operation will indicate to the attend-
ant that the element T is disconnected.
Eii;the present embodiment of my. inven-
have shown the relay GR connected
to a primary off-normal contact 19, which
contact is grounded. through normal con-
tact 20 and alternate contact 23 as soon as
selector C has been seized. That is, when
selector C is selected, the relay IR energizes
followed by the energization of RR, thereby
alternate contact 23
of RR to the conductor 21.

when switch. PON moves off-normal and

disconnects ground from the conductor 21,
‘In ordinary practice switch C is operated

to extend the call within a few seconds after
being selected, which period is not sufficient
to operate the thermal element T, but should

" gwiteh C be stuck at normal, or a subscriber
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remove his receiver to select the switch C
and then fail to extend his call, the alarm
sjenal will be operated. ,
Operation: Having referred more in a
general way to the embodiment of my inven-

fion as herein illustrated,-a more detailed

description of its operation will now be
given, Assuming a subscriber at substation
‘A removes his receiver to initiate a call; a
circuit for line relay LR will be established
from ground at wiper 5 over the calling line
back through wiper 6 and LR to:battery.
Relay LR therefore energizes closing its
alternate contact ~ 50 connecting - %round
through ON and CO to battery. Relay CO
therefore energizes and motor magnet M is
connected through alternate contacts 51, 52
to ground, advanéing wipers 4, 5, 6, and as
long as wiper 4 is engaging grounded test
contacts a locking circuit is maintained for
relays LR and CO through their alternate
contacts 53, 54, but as soon as wiper 4 rea zhes
an idle or ungrounded test contact, relay
(O immediately deénergizes interrupting

This condition.
is maintained until the switch Cis operated

1,200,841

the circuit of magnet M and rendering the
wipers inert. Relay LR being a slow relay
maintains its armature attracted until a
locking circuit from C is provided, but upon
deénergization of CO the impulse relay IR
of the selected switch C is connected in
bridge of the calling line and is energized

followed immediately by the energization:
of relay RR over a circuit traced from-

ground at normal contact 55 of relay TR,
alternate contact 56, a winding of RR to bat-
tery. Relay RR therefore closes 1ts con-

tacts 22, 28, connecting ground 24 to con-

tact arm 18 and thus to the test. conductor
and wiper 4 to relay LR, maintaining it
energized. The ground connection to con-
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tact spring 18.of PON from contacts 22, 23,
also follows a path through contact 19, con-

ductor 21, common conductor 57, contacts
25, 28, contacts 30, 31, and the winding of
GR to battery causing the energization of
GR. Its locking contacts 81, 34 are there-
fore closed establishing a direct circuit for
GR independent of the contacts 25, 28.
Contacts 35, 36 of GR are also closed es-
tablishing a circuit through the winding 39

.of the thermal element, and assuming switch

C is not operated for some reason, the relay
GR remains energized and current continues
to flow through the winding of T. The arm
96 of T therefore begins to heat and after a
predetermined period, depending upon the

adjustment and construction of the device,
said arm moves upward and contacts 25 and .

98 are interrupted. The continued move-
ment of arm 26 also closes contacts 25, 27
thereby connecting relay 40 in circuit with
the grounded conductor 21 causing the ener-
gization of the relay and closing 1ts contact
41. to establish .an operating circuit for the
signal 17 from generator 42. As long as
the abnormally long ‘period of the grounded
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condition of conductor 21 is maintained, ’

group relay GR remains energized and thus
element T and relay 40, together with sig-
nal 17 remain operated, thus indicating to
the attendans that something is wrong with
one of the switches associated with the par-
ticular signal 17. Should the abnormal con-
dition of conductor 21 be created by the sub-
seriber keeping his receiver off the switch:
hook without sending a call, as soon as the
receiver is weplaced and the circuit of IR
interrupted, “a _deénergization of RR is
brought aboit théreby removing the abnor-
mally grounded condition of conductor 21
so that relay 40 deénergizes and signal 17 is
effaced, indicating to the attendant that the
abnormal condition has been removed. He
can then disconnect the element T so that
it may more quickly cool off and restore to
normal, by throwing the switch arms 37, 43
to their dotted position. TPhis connects the
huzzer 44 in circuit with relay GR so that

each time this relay GR is operated the .
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- a continued
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buzzev‘ is actuabed, in this case the locking
eircuit for GE : ' the arm 43

while element “hould the

attendant feﬁ’ the element

T in cirenit the tions of the
buzzer 44 will i "ct.

111 the ording Fan ?,Ltom%lc

; a8 ) i;.l{»‘ call

Lhe call

fter z:emo vit ,g his re~

seimary off-normal

alk m'zm position

long
There-
188 }J‘m@}l
b tgh Cin
cscrlwﬁ 48.9000 88, tbev
mwed £ from conduc-
@ 1 assimms 1;, prior to an
'y tm Zoclnn,,e; circait for GR

operation of '}

it

is nuﬂrmrpfuu causing i;he rastoration there- -

of and the inferruption of the civeuit through
T.  Of course if calls Gveﬂ&‘g {0 such an ex-
tent that ground is maintained continuously
gpon the common condnctor 5?’ ‘fmm the dif-

ferent ‘connected conductors £1, then relay.
GR. remsins locked up but even during the

greatest rush -of {va ‘ﬂc the number of
switches C to an alarm czrmub S is such that
ground will not be maintained
on the c‘omm@n ﬂuuddd‘m’ 57 long enough
to cause an operation of the: e;ement 1 %o
operate the mg’vn .

. Any momentary break between w’mmd‘
connections ic conduetor. 57 will allow a

‘restoration of GR. and the -element T is
_preferably so adjusted that it will not elose
its alarm. conhct o7 in z‘aswﬂnse to inter-

mittent enm rizations of its Wmmn;fr 89. In
practice I hmo found. that with s mu%m
ment of the element T so that its normal
Cfmmct 2@ will bresk in sbout a "mnate and
a guarter from 2 continned mergx zation, and -
a ddsm?e of Alwrnaoe contact 27 in response
to about two and one half minutes continued
energization, a satisfactory operation is se-
cured. Tt will be understood though that

'tne~e periods may be varied accor ding tot the

igency of the use to which it is put. Tven
du ing the greatest rush of trafiic with
proper grouping there would be very Little
chance of ma aintaining a continucus ground
upon the conductor 57 due to oveﬂappmg
dulls, for a sufficient period to operate ele-
mmt T to close its signal contact 27 with -
said element adjusted so that its said contact
‘f‘t will not be closed in less than two and one

Thalf minutes.

As previously referred to group velay GR
is' common to a number of selectors U and
this remhon to some extent will be depend-
ent wpon the frafilc conditions and may be
varied 58 fiunl"’ﬁ 1.

s0 be noted that st

B R: 214 the N
I will 14 the v Clﬁf:

1
RN

ene
conc’mc or
such ground
the interrupticn of normal contach
t removed before
contact 27, éhien relay GR will restore and
cannot again be energized to eﬁbct Lhe ther-
mal & embgt T untid '10‘?1“‘&1 contact 28 is
a;:lin closed. With this srrangement it wilk
be evident that although ground may be sue-
cessively 3110& to conductor 57 ta stert the
movemens of e
eation of ground to ﬁouduc o BT v

zized due to the grounding
upon initiation of & f'n}l
condi no‘l be malnt mned

L 28 (03

K
ué

i

bt

I

ab

eifect eLe*an‘ T until it fully restove ,' W ith
this additional swfegu@rci_ it 1§ impossible for
the *Lhﬂm,u 1emerw LO be a_cf uzted suﬁh_n

on ducuor 5’3’ f o7 fhe 'mi
ﬂmod n“{f tim hu‘a it takes for the element

o move to its slarm position:

Whilg }f ha‘ve, 11“& ,ﬁi}‘&ﬁud
operating in:conn m
aubomatic syst
‘to this exact
be apzzheﬁ

ing from the ,,;:3} it thareot, ? i
aim to cover ail such ¢ uun@,es s,“i moamea-
tiong as come within the spzns «ma Scope of
Lhe a;wendcg claims. , -

Having deseribed ¥y . mvenﬁmn, Wbﬂw I
claim as new. and des:“s to secure by | Umt 2
States Letters Patent, isi”.

1. An automs tn: tei sphone exch ang
tem having & select ,zve switch adapted  for
suceessive association
wntaew, of aldrm
mdm oo an
switch bnycnd predetermined length of
time, said. mechanism incim}ing 2 therino-
stat, an electric cir CUS‘;] contrelled by the ab-
normal conmtm, of the switch for control-
ling the heating of said thermostat,. and 2

ing rel:w for controlling said eirenit.
L0 eutofnatic telephone exchange sys-
tem having a selective switch adapred for
-successive association with =z plurality of
'\.ODt‘l(wb, of alarm mechanism qc’h’ptea te in-
dicate an abnormal condition of said sw Lt\;h
bevond a predetermined length of time, said
mechanism including 2 thermostat, an elec-
trie civcuit conirolled by the sbnormal con-
dition of the switch for controlling the heat-
ing
relay for controlli
mostat controlling

i
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7eil-known

33

ng said cireuit, said ther-
the circuit through said

relay to prevent a false signal due fo con-

the closure ci’ qi*ernme v

fement T any fust ‘*var a,pml—‘

Snvenition .

5y~

with g plurality of
mechanisin adapted io
qum;m condition of szud*
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of said thermcsmt, and a self-locking .

tinuous intermittent energizations of said

relay.

3. An signal system comprising au
automatic smwh, a group relay energized
responsive to selection of qi’i switch, a ther-

alarm

mal eir*'m'n*f responsive to ‘s prolonged en-
Argins nory nfdly closed

the ini-
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tial energizing circuit for said relay and
interrupted responsive to operation of the
thermal element to open the conductors of
said initial energizing circuit, and a locking

circuit for said relay controlled from said

switch and maintained ipdependent of said
thermal contacts.

4. An alarm signal system comprising au-
tomatic switches, a group relay common to
said switches and connected thereto, means
responsive to. a selection of one of ~said
switches to energize said relay, means ef-
fective upon the initial operation of said
switch for deénergizing said relay, an alarm
signal,.and a signal controlling device re-
sponsive only to a predetermined period of
energization of said group relay for operat-
ing said signal. : :

5, An alarm system comprising an auto-
matic switch, a relay energized responsive
to the selection of said switch, electromag-

netic means for operating said switch, means-

effective upon the initial operation of said
switch to deénergize said relay, an alarm
signal, and means for controlling said alarm
signal including said relay and a thermo-
stat.

6. A telephone system comprising a sub-

scriber’s line, an automatic switch, subscriber -

controlled means for connecting said line

_with said switch, a relay energized respon-
~ sive to such connection, subscriber controlled

35
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means for operating said switch from nor-
mal to deénergize said relay, an alarm sig-
nal, and a signal controlling device respon-
sive to a prolonged energization of said relay
for operating said signal.

7. A ‘telephone system comprising sub-
seribers’ lines, automatic switches, sub-
scriber controlled means for connecting
their lines with said switches, a group relay
responsive to the connection of a subscriber’s

line with one of said switches, an alarm sig-

nal, means responsive to a prolonged ener-
gization of said relay for operating said sig-
nal, and means controlled by the initial
movement of said switch from normal for
deénergizing said relay. ’
8. A telephone system comprising an au-
tomatic switch; a relay energized responsive
to 4 selection of said switch, a signal device,
a thermal -element responsive to a prolonged

1,200,841

cnergization of said relay to operate said
signal, a manual switch, and means con-
trolled by said switch for rendering said
thermal device and said alarm inoperative.

9. A telephone system comprising an au-
tomatic switch, a relay énergized respon-
sive to a selection of said switch, a signal
device, a thermal element responsive to a
prolonged energization of said relay to op-
erate said signal, a manual switch and
means controlled by said switch for render-
ing said signal inoperative and for con-
necting a second signal in position to be op-
erated immediately upon energization of
said. relay. : . :

10. An.alarm system includipg an auto-
matic switch, a relay provided with an en-
ergizing cireuit controlled by said automatic

55
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switch, an alarm signal, a slow acting de- -

vice controlled by said relay and adapted
to operate said alarm signal after a prede-
termined period of time, a second alarm sig:
nal adapted to be directly controlled by said
relay, and a manual switch for operatively
associating either of said alarm signals with
said relay. . '

11. A telephone system including a plu-
rality of automatic switches, a group relay
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common to said switches, means for seizing

one of said automatic switches whereby said
relay is operated, means for operating said
automatic switch whereby said relay is de-
energized, an alarm signal, and a slow act-
ing device responsive to a prolonged energi-
zation of said relay for operating said alarm
signal.

12. An alarm signaling system including
an automatic switch, a relay provided with
an energizing circuit controlled by said au-
tomatic switch, an alarm signal, a slow act-
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g device controlled by said relay for oper- -

ating said alarm signal, a second alarm sig-
nal controlled by said relay, and a manual
switch for operatively assoctating either of
said alarm signals with said relay.’

* Signed by me at Chicago, in the county
of Cook and State of Illinois, in the pres-
ence of two witnesses.

HARRY H. IDE.
“Vitnesses: :
Groree E. MUTLLER,
B. O’BriN,
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