j 'P'ATENTED JULY 10, 1806.

H. G, WEBSTER.

COMBINED TELEPHONE AND ALARM SYSTEM.

No. 825.623.

1904, .

APPLICATION FILED APR. 28,

11 SHEETS—SHEET 1.

) Sel€ el 0

e
o  J#/)_

Wilnesse s:




No. 825,623

| ' PATENTED JULY 10, 1906.
'H. G. WEBSTER. o

COMBINED TELEPHONE AND ALARM SYSTEM

&PPLI(}ATIDH I'IL}JD APR. BB 1904

59

11 HHEE%—SHEET 2. -
' VA |

fiffalelsl—

L]
oninjen  mlen shebiial bl G bl - N S ST

z

Lo s B —— " ——




No. 825,623. . PATENTED"MJUIJY 10, 1906.
| ~ H. @ WEBSTER. - o o
'COMBINED TELEPHONE AND ALARM SYSTEM.

APPLIOATION FILED APR, 26, 1904, | o L R §'
' . 11 SHEETS—SHEET 3. |




No.825623. - PATENTED JULY 10, 1906
- ~ H. G. WEBSTER. ~- T
COMBINED TELEPHONE AND ALARM SYSTEM

L PR. 28, |
APPLIGATIDH FILED A 1904, 1 aHEETS—-EHEET 4.

. [
- e e s pes B EEEE ey s bbbl G - E
a4

—t A S TEE SRS S

mils AN N A ey ==k skl bW O A —

iy kA A A B A CEE

o=l AN B I W ekl G e wmie ol el




‘No. 825,623, - o PATENTED.JULY 10, 1906,
- "~ H.G. WEBSTER. L
COMBINED TELEPHONE AND ALARM SYSTEM.

. APPLIGATIDH FILED-APR. 26, 1904. . |
o | 11 SEEETS—SHEET 5.

_ M@J%I@h;-ﬂﬁ G‘?v(j 5.

=4

Wilnesses: + 0 o - Cyf’f?e/’éﬁf‘a;’i’




- ‘No. 826,623, . o - g PATENTED JULY 10, 1906.
- | H. G, WJBSTER - I
GOMBIHED TELEPHONB AND ALARM SYSTBM

.&PPLIGLTIDH PILED .&PR 23 1904

1 BHBETB—BHEBT ﬁ.

1 '_§

' —I"

~ |

lIl|_I|t}|]g|||l o T'- -

~tjl——t | t o TR Y — | )

[t

J???/é’ 77 702




No. 825.623. S PATENTED JULY 10, 1906. .
- " H. . WEBSTER. -
GOMBINED TELEPHONE AND ALARM SYSTEM.

- .&PPLIGATIOH I‘IL_'ED APR. 26, 1804.

11 BEEETS—SHEET 7.

e '%'I.Zz %hfﬁ . @76/3 Ze.

i e/ ‘ § —— i —

*. a‘;_L%aﬂ '_..%ﬂ ’
=5 & | |
= - | e .
o ' —tilsivl kel ool abo i ' —

e ry

. Zé’}’:?’ﬁegseﬁ: | | | C%??(/é?:?fa)

/%V%W1L




No.825,628. - * PATENTED JULY 10, 1906.
| ~ H. G WEBSTER - .
‘COMBINED TELEPHONE AND ALARM SYSTEM.

A.PPLIUATIOH I‘ILBD APR. 26, 1904. - | |
11 SHEETS—BHEET 8.

eﬁ/g, 25
S z +' .

i{/ Z‘ﬁess es

W W | 4""""""2




.

No. 825,623, - ~ PATENTED TULY 10, 1906,
o | ~ H. G. WEBSTER:. o
. _ L  COMBINED TELEPHONE AND ALARM SYSTEM

APPLICATION FILED APB. 26, 1904, |
| | 11 HHBETS——-SHBET a.




No. 825,623, ~ PATENTED JULY 10, 1906.
L ~ H.G. WEBSTER. '
COMBINED TELEPHONE AND ALARM SYSTEM.

.&PPLIUATIOH PILED APR. 28, 1904.

.11 BHEETS—SHEET 10.

Wilnesses: . - - 677?2/6772“02”'“
Cor e At ﬁ/“:ﬁ,éw




- No.825,623 - PATENTED JULY 10, 1906. .
. | ~ H. G. WEBSTER.
COMBINED TELEPHONE AND ALARM SYSTEM.

APPLIUATIGH ZE'ILED APR. 26, 1804,

11 EHEETEf—SHEET 11.

97

;JL—!_%

&??Z/é?zz’o‘?*




.

UNITED STATES PATENT OFFICE.

HARRY G. WEBSTER, OF CHICAGO, ILLINOIS,

KELLOGG, OF CHICAGO, ILLINOIS. _
COMBINED TELEPHONE AN'lj"'AL_AhM 'SYS'TEM; -

No. 825,623.

Specification of Letters Patent. =

‘Patented Julv 10, 1906.

Application filed April 26,1904, Serial No, 204,978,

To all whom it may concerrn.:

Be it known that I, HArRrY G. WEBSTER, 2

~ citizen of the United States of America, and

1l

- ephone - Exchange and Alarm System, of

10

‘& resident of Chaicago, county of Cook, and

State of lllinois, have invented certain new
and useful Improvements in a Combined Tel-

which the following is a specification. .
My invention relates to systems in which
telephone - circuits extending. from 2 tele-

phoneexchange tosubscribers’ stationsadapt-

~ ed to be interconnected for conversation are

also utilized for the transmission of fire, bur-

glar, or other alarm-signals. - Itisevident that
when such telephone-circuits can be success-
fully utilized for alarm-signaling, as well as

for telephone-exchange service, great econ-

- omy in construction and meaintenance may

~ be effected over arrangements in which sepa-

20

rate circuits are used for the two classes of serv-

ice. Numerous plans have been proposed

~ for such combined systems, but nonein which

- the necessary requirements of each class of
- service, -as hereinafter stated, sre provided

25

for.

system 1n which the necessary conditions for

esch class. of service shall be at all times

.~ msintained, particularly in their relations

30
35

_._40

each to the other.

proper aslarm-receiving station without error

- or loss of time. It is also necessary that the

‘alarm-receiving station should receive an im-
- mediate 1ndication in- case the circuit-wires
‘become broken or

en, end. preferably that
sick an indication

.grounded or crossed. It is elso eminently
- -desirable, if not absolutely necessary, that the
alarm-signal be recorded or permanently

45

maintained at the alerm-receiving. station

until acted upon by the alarm operator. Fi-

- nally, the circuit ard opparatus must be

56

~ adapted for the successful trensmission of
- telephonic signals and speech; except when

actually in use in giving sn alarm-signeal, dur-

phonic service may be disregarded.

My invention is made to meet the '&bdvfe_.

‘conditions; and it consists, briefly, in.the com-

-

~ bination of a telephone-exchange, a source of |

"The object of my ixii?entipn 1S to'pr_ov'ide a,

In such a system, while
the circuit-is seldom used for. transmittin

alarm-signzls, it is necessary that it shoulg
“always be in readiness for such use, and such -
.8 signal when transmitted must reach its

e given 1f they become

ing which time any interference with its"tele— |

current, a circuit to a subscriber’s station,

alarm-receiving and al&rm—sendi-ng“ appara-

ASSIGNOR TO MILO G. ,
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tus associated with the said circuit, a tele- '_'

phone at the subscriber’s station, and circuit

~arrangements by which a substantially.con-

tinuous flow of current is maintained in the

circuit except when interrupted by the

alarm-sending apparatus. . - |
In the preferred embodiment of my inven-

tion I employ in connection with a common-~
- battery telephone-exchange means by which

the line-circuit is normelly-closed through &
ngh resistance or impedance located in the

bridge of the circuit at the substation or in-

termediate of the subscriber’s telephone snd
the point at which the alarm-sending appara-
uus 18 associated with the line. . This resist-

~ance or impedance, while allowing sufficient

current to flow to preserve the normal condi-

| é1omn of the alarm-receiving apparatus, is suf-
ficiently high-to prevent a normsal current-
flow which would interfere with the opera-
‘iion of the telephone-signals and is so de--

signed and connected as to avoid interferance

ling local-circuit apparatus to indicate or re-

6o

70

with the transmission of speech. The alarm- -
vecelving apparatus consists; preferably, of
special relay associated with the line-control-

8o

cord the alarm-signal and so designed and

‘adjusted as to attract its armature when en-

srgized by any current equal to or greater

than the normal current-flow or by the-alter- "
aating current used in calling subscribers.

Such relays are well known, one type ‘being
that having a heavy armature retracted by
gravity and which, as it does not depend

upon. spring-tension for 1ts retraction, will

9o

aot break contact through an instantaneous -

opening of its circuit, as might occur in mak-
ing a telephone switch connection.

_ . This re-
lay may be connected from ground (or from
the grounded side of the central battery) to

95

the corfegpondm%r-side of the line-circuit,and.

in such case would be of such resistance and
impedance as to'best adapt it to the particu-
lar telephone-exchange circuit with which it

TOO
15 assoclated. - An alternative arrangement

would be to connect this special relay serially -

in the circuit, preferably in that side connect.

ed with the grounded side of theweentral bat-
tery, although it might be placed in“the other

side of the circuit by sacrificing some of the
advantages of the other connection.

The

105

gerially-included relay would be necessarily




'.s;old'e_si.g{n*ed and connected as to present little

- -or noimpedance to voice-currents nor resist-

ance to the direct current required for oper-

those having a copper shell or shunted by a

o located at the telephone-exchange, although

1O _ _
" .as the rest of the alarm-receivin

15

apparatus,.

- It will also be seen that, while all of the lines

- of a telephone system might be wired for the
- connection of the special alarm apparatus, in
practice only certain of the lines will have this

~ apparatus, and these lines will not be con-

. fined necessarily to any particular group, |

* but will be scattered throughout the entire

. system, also that it is desirable to avoid
4o
. System except for such

N
L .

thanging the normal mrm% of the telephone
5 ines .as have the
“special equipment. To this end I provide

means whereby the alarm-receiving appara-

“tus may be assembled at any desired place

25 and connections made and changed between

. and without altering the
-~ the telephone-exchange.
30 apparatus Ior . 11 C . BalXT
- such as a telegraph-register, might be con-

_phis apparatus and any lines of the telephone

r

~ system 1n a systematic and orderly maniier

tering the permanent wiring of
e 1€~ .. 1t 1s evident that
apparatus for indicating the "alarm-signal,

.nected directly with the line-circuit; but the

“use of a special relay is preferable. The

" alarm-sending apparatus consists,

35 of the well-known m&k&-ﬂ_nd—bréa,]i(

eferably,
wheel or

. "equivalent.device (such asis used'in district-
- messenger boxes) located between the high-
“resistance bridge and the.central telephone-

' exchange and haying one or both sides of the |
40

line-circuit, carried ".through its normally
closed contac¢ts. This make-and-break de-

- vice, normally under tension, may be released

“number of makes and breaks, repeated sev-
- eral times, indicating the particular circuit
. from which the alarm comes, or it may sim-
50 )

.- regular duration to indicate:simply that an |
alarm, is being given. It is also desirable
- that the make-and-break wheel shall comie to.

-, manpally or by an electromagnet in a local

“circult or may. be of special construction to

;. be released by the direct action of heat.

“When so released, it will give a characteristic

Ply give a continuous. make and break of

rest at a point which shall leave the. circuit
.open. 1t i1s thus seen that my invention

~.¢omprises an organization of a normal tele-

. system, in. which ‘there is a comparatively
~ weak  but continuous- direct current -flow,

- 6¢c which serves to preserve the normal condi-

i

tion of the alarm-receiving apparatus. When

this current is increased or momentarily in-

- terrupted or an alternating current substi-

65 normal condition of the alarm-receiving ap- |

tuted therefor in the use of the telephone, the

. L

ating the transmitters and telephone-signals.
-“Relays.of this type are well known, such as

-. -condenser or by a non-inductive winding. It
.- 1s to be noted that the spécial relay may be

‘when desirable it may be at the same location

| tially-wound cut-off relay. -In this !
1n the. previous: one, the special relay F is

. 825,823

| paratus is not interfered with, .In case an
alarm-signal is to be transniitted, the break-

ing of the circuit (and consequent interrup-
‘tion of all current in.the line) by the alarm-
‘sending apparatus, releases the armature of

‘matically and instantaneously to the alarm-
‘receiving station, which may be located adja-

tant point, and in case the circuit-wires are
-broken or grounded the consequent diversion
of current from the circuit or interruption of
all current also immediately indicates these
conditions at the alarm-receiving station by
-the prolonged actuation of the apparatus
without the characteristic signal. -~
- In the accompanying drawings; illustrat-
1ng my invention, I have indicated the make-
and-break mechanism of the alarm-sending
apparatus, as M; the special relay, as ¥, and
the register or recording device, as R, The

- Figure 1 shows two complete line-circuits
‘embodyilng my invention in a telephone-ex-
change of the well-known two-wire type; in
-which 'the connecting-jacks are normally dis-
connected from the line, together Witﬁ

regular cord connecting '
~hgure the special relay 18 shown as in
.ground. Fig. 2 shows one alternative ar-

provide a high-resistance bridge in place of
-the 1mpedance 1. - Figs. 22,2P, 2° 29 and 2°

| fications of the.alarm-receiving apparatus.
1cally several methods of arranging for the
special relay F-when it is to be serially in-

my 1nvention as embodied m 8 telephone
system of the well-known three-wire type, in
which. there is a cut-off relay operated over a
local ciréuit, the special relay E being bridged

cent to the telephone-exchange or at somedis-

high resistance or impedance is shown asI.

a,}%P&ra;tuS.' “In this

| bridge or from the ground side of the line to

| indicate various modifications of the alarm-
sending apparatus over that shown in Fig. 1. -
| Figs. 3 to 12, inclusive, indicate various modi- *

Figs. 13 to 18; inclusive, show diagrammat-

| cluded in the line-circuit, Fig. 19 illustrates -

10

“the specia relay and transfersthe signal auto- -

75 .

So

go

95

rangement of the subseriber’s telephone, to

ICo

10';5 .

'IIc;.

to one side of the line.” Fig. 20 shows one

-method of embodying my, invention in that -

telephone system normally using a differen-
iis figure, as

‘bridged to ground, and in both figures T have "
l shown the cord connecting apparatus which

~dicate means by which the make-and-break

réevolutions, at a point to leave the line-cir-

circuits of a telephone-exchange embodying

my inventien, in which the special relay I 1s.

included serially in the line, - This exchange
1s of the two-wire type, in which the connect-

line, and - the regular cord comnecting appa-

:is ordinarily employed. " Figs. 21 and 21* in- . |

120 .

.wheel of the alarm-sepding apparatus may be -
stopped, after making a certain number: of

cuit open. Fig. 22 shows two complete line-

125

ing-jacks are normally discopnected from the
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~ fatusis shown. Fig. 23 shows my invention

‘having the relay F serially includéd in the

: line in the same three-wiré exchange system

. as 1s.shown in Fig. 19, with regular cord con-
Fig. 24 shows the seri-
ally-included relay F in the exchange system.
| ' a differentially-wound cut-off relay.

Figs. 25, 26,.and 27 illustrate different em-

necting apparatus.

having

. bodiments of my invention in a telephone

- 3O

system of that type in which there is a relay

permanently connected with the line and.

source. of current and in which a three-wire

" circuit is used, the calling-signal and super-
~ Visory or cord signals being located in a local
oI5

circuit and controlled by the permanently-

connected relay. Fig. 28 illustrates one cord-

circult regularly used in such a system. Figs.

29, 30, 31, and 32 illustrate different embodi-

- - ments of my invention in that type of three-

20

3%

35
40

A

wire telephone systems in which a line-relay,
& source of current, and an impedance-coil’
"~ (or coils) are permanently connected in bridge -
-~ of theline, and in which the line-relayisshunt- |
ed by a low-wound supervisory relay in the.
cord-circuilt when a plug is inserted into a jack
of theline. - Fig.32showsone cord-circuitreg-
ularly employed in such a system.. Fig. 33°
-1llustrates my invention as-embodied i1n a-
telephone-exchange system in which the line
relay or signal is disconnected by separable
contacts 1n the jacks. In this arrangement
the special relay F 1s mm permanent bridge of -

the line and provides the sole path of direct

current-flow for telephone transmission and
signaling.

Fiz. 34 indicates & system simi-
lar to that of Kig. 23, but having a special re-

lay F included in that side of the line-circuit

leading from the active or ungrounded side of

the central battery. It is hete evident that
in case the line should become grounded in-

termediate of this relay and the contacts of
the make-and-break device the only indica-

- tion would be the continued display of the-
Jine-signal of the _tel_ephone_-excﬁ

. ol the { - ange, and
under such a condition the relay F would not

- respond to an alarm-signal. = Fig. 35 illus-

trates a similar arrangement in which the re-
lay ¥, provided with special contact, is so ar-

- ranged that 1t may be halanced for any given

- . 5°
558

6o

current-flow and will give a special indica-

- tion 1n case this flow 1s increased, as by a -
ground. or short-circuit on the line.  Figs.

36, 37, and 38 1llustrate special arrangements
of termnals and wiring by which the special
alarm-recéiving apparatus may be associated

with any of the lines of a telephone system.

in. a systematic and orderly manner.

- Jakecharactersrefer to corresponding parts

* Referring to-the drawings, Fig. 1 illus-

..~ trates my i1nvention as embodied in one of

the well-known t{ype of central-energy or

- comunon-battery telephone systems, in which

-the subscribers can automatically signal the
65 exchange for connection or supervision and |

| If‘il,ot - relay

and for signaling is supplied from a central

8

in which the current for voice transmission -

source of current located at the exchange. -
Considered first as a telephone system it cor-

responds in operative result to all -of the ex-
change systemsillustrated in the other draw- -
1ings, and its description will apply equally '
well to the others in so far as 1t relates to the .

control of the signals and to the various ma-
nipulations on the part of the operator.

In

70

this Fig. 1 subscriber A is indicated as hav-
ing removed his receiver from its hook--

switch to call for ‘a connéction; and a plug

‘has been inserted into his line-jack in re-
sporise to such a call. -The telephone-line.
from subscriber A extends in two limbsZ I’
to the central station, where the limbs ter-
| minate, respectively, in springs 1" and 2, the
former resting normally against contacts 3
and the latter against contact 4. 18
1s connected by wire 28 through the individ-
ual line-relav {2 to the unerounded or active
_ ontact 3 of those
lines which are not equipped with the special
alarm apparatus is connected directly to the
grounde

Contact 4
side of the battery C.

side of the battery.

8o

e go
en.: the

special alarm apparatus is used, this ground-

path may include the resistance r or may be -

omitted entirely, in which case the circuit - |
- : _ 95

.ground through the permanently-connected -

of the line would be normally completed to

relay F. At the substation the usual mi-
crophone s?, receiver s* and hook-switech s = .

are provided, and the bell s, with condenser

s*, is - permanently connected in bridge of
| the

the circuit. - The impedence-coil 1 an

100

contacts @ @’ of the make-and-break mech--

anism M are only present in such lines as

have the special-alarm equipment, and as -

they shave no effect upon the normal opera--

tion of the telephone system they will be for -

receiver. _ |
adapted to be attracted by the relay /* when

‘it is energized, and this relay has its winding
connected at one side to ground and at the =
_ . e trs

| connected with the sleeves 7', and the con- S

other side to contact 5. The contact 5 is

| tact 6 with the springs 7* of the connection-
terminals j j. '

1e line-relay [? 1s adapted
when energized to close by 1ts contacts 7 the
circuit of the line signal-lamp *, which -cir-
cuit is completed from battery C through the
[ and contacts 7 to ground.

‘the present disregarded. .The switch-hook s -
is adapted -when  the receiver is removed

therefrom to engage contact-s’, which is con- -
| nected with the microphoné and telephone-
The springs 1 2 carry armatures

120

his pilotsrelay.is-commion to all lines whose

lamp-signals appear in front of any one op-
erator and has contacts 8, adapted when 1t 1s

energized to close the circuit of the pilot-

lamp 7°, which is likewise common  to all of

pleted from battery C through contacts 8

—_

I25

A

‘the line-lamps at one operator’s position. -
The circuit of this pilot-lamp £ is com-

I30




~ and 1s provided with contacts 9, adapted to

4 :

| and relay 7’ to grdund. | RBI&LV_ [71s a ii__ight—-

bell relay common to the entire exchange

~ close the local circuit of the night - bell Z*

‘when the relay is excited. Switch-contacts

. 10 are provided to short-circuit this relay
- when the night-bell indication is not re-

~quired.

[o

“strand 12, The calling-plu

The answering-plug p is provided
with a tip p’ and a sleeve »?, the former bein
-connected with strand 11 and the latter Witl%

- with a tip ¢’ and a sleeve 0?, the former being

connected with strand 13 and the latter with |

- strand 14. Thestrands 11 and 13 are united

15

20

through condenser d and strands .12 -and 14
- through *condenser d’.

The levers ¢’ ¢* of
the ringing-key normally rest against con-

Contact 17 is connected through the resist-
ance g* to' the grounded sidée of battery g2,

- and contact 18 to one side.of the calling-gen-

- erator g, which has its other terminal carried

- -to the active or ungrounded side of the

25

‘same battery. - The operator’s telephone set’
't 18 adapted to be bridged between the

~-strands 13 14, and a condenser ¢ is included
.. 1n circuit therewith. .Theé relay A is con-

- nected from. strand 11 to
relay A? from strand 12 to battery . The |
- ‘relay k' is connected from strand 13 to
~ ground and ‘the relay k* from strand 14 to
- battery C’. The relay &’ controls contacts
19 and the relay A* controls contacts 20. The
relay-contacts and the lamp A3 are adapted
- to be included in circuit with the relay A4 and

20

35

- battery 'C." Likewise the relay &' controls.

- the circuit of bBattery . v At is |
~ pilot-relay common to all the cord-circuits of -

round and the

. -

) L]

contacts 21, and’ the relay %* controls con-
tacts 22.. . These contacts of relays %* and %

.are adapted to be included with lamp %® in

The relay Akt is a

© one operator’s position, and has contacts 27

 adapted to be included with induction-coil |

- 55

6o

~ of his receiver and transmitter. The re-
Clay P 1s, thus actuated and the circuit of

adapted to control the circuit of the super-

visory pilot-lamp’ 2* from battery C. The
£ has an armature-contact 24 nor-

rela
mally resting against. contact 25, which is
connected through the busy-test relay # to
ground. The contact 22 1s adapted when
actuated to engage the contact 23, which is

connected with strand 13 of the cord. The-

relay

operator’s position and has contacts 26,

winding ¢ in the circuit of battery ¢/.

- Assuming that subscriber A wishes to talk
- to subscriber B, he lifts his telephone-re-
ceiver from the hook, thereby closing circuit

of battery C through the relay 1, the limbs
t{ U, and the comparatively low resistance

~ battery ¢ completed through contacts 7,
Jdamp £, and relay 0, lighting the lamp, and

85

thus conveying to the operator the signal

o 1s provided

_ | D ~thimb
tacts15and 16, respectively, and are adapted
when actuated to engage contacts 17 and 18.

| the tip thereof to the sleeve 3

-opening . and closing of 1T _
contacts 26 of relay # to make and break a
cireuit- of battery C’ through the winding #

825,628

for connectidn. “The completion of tbjs ,lﬁ-mp‘-'-'
circuit actuates relay °, and another circuit

of battery C is completed through contacts: '

8, pilot-lamp 7, ‘and relay: ¥, lighting the
lamp to indicate to the operator that some

one of her group of subsecribers desires con- -
ct If not  short - eircuited by the
switch-contacts 10, the completion of the

~circuit through lamp ¥ actuates the common
might-bell relay 7, thus closing the contacts
9 and completing the local circuit of the night-

nection.

bell /8. The operatorupon the illumination of

lamps * and # inserts answering-plug p into
the connection-terminal 7, belonging to hine .
80

A, and the circuit of battery C'is thus closed
from 'Frﬁund' through relay #? strand 12,
e 7', and cut-off relay I* to ground.

15

The relay /* will thus be energized to actuate

the armature-contacts 1 2, separating them

from contacts 3 4 and engaging contacts 6 5,

respectively. The separation of contacts 2 4
opens the circuit of relay 7*, thereby also

‘releasing the .relays I° and 77, extinguishing

the lamps /* * and interrupting the circuit
of the might-bell.  The closing of contacts

.16 and 2 5 connects the connection-terminals
j to the limbs [ ¥,

and a circuit of battery C

9‘3.'

is completed from ground.through. relay A2,

to ground. Under this condition, which is

that shown in the diagram of Fig. 1, the cir-

‘cuit of lamp A® remains open, for the reason

that although closed. at contacts 20 pon

completion of the circuit through relay 71t is

Interrupted at contacts 19 by the energiza-

strand 12, limbs I ¥, strand 11, and relay-A’

95

| gele

tion of relay A’.. The opgrator now connects

her telephone set in circuit and receives the
number of the subscriber wanted, as B.
She then lifts the calling-plug e and touches
eve 7’ of the cannec-
tron-terminal belonging to line B. If she

‘hears a click in her telephone, she knows that
‘the lineis busy. Otherwise, hearing no click,

she will' know that the line is idle. If the

| ine B 1s connected for conversation at an-
‘other board, one of the charging-batteries -
i Cor ' of the cord connectors used for such
connection at the other board will be con-
nected between ground and the sleeves j/,
-and consequently when the tip o’ is touched
| ot the col _ “to the sleeve §* current passes through the
t*'1s common to all of the cords of an-|

'

, strand. 13, spring ¢’, and contact 15

tip o tac
_"'Gfp_the' ringing-key, contacts 24 and 25 of re-

lay &% through relay ¢ to ground.. The
of this ecircuit causes

of the operator’s  induc¢tion-coil, thereby
causing a clickinher receiver, which indicates
that the line 1s-busy.  Assumin
line is not busy, the. operator bs
calling-plug in the connection-terminal be-
longing ‘to line B, thereby sending the.cur-

o

rent of battery C through the relay 22,
l-strand 14, and the relay ! toground. The

o that the

) fo

110

115

120

rzs

mmserts, the

I3c
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“relag %* being thus energized; the ‘circuit of ' lay A being included in circuit of lamp A? is
‘also energized and by its tontacts 27 closes -

lamp %% is closed at contacts 22 and the lamp

" lighted. - The contacts 24 and 25 are sepa-

- rated, disconnecting the relay .2, and the
contacts 23 and 24 closed, completing the
- ecircuit of cord-strand 183.
- line B bein

‘minals will

energized, the connection-ter-
e connected with the limbs of

- the line ‘and the:line-relay 7* disconnected.

[O

The operator then actuates her ringing-key

. levers ¢’ ¢* to send calling-current from

* ground through' the circuits of batter
?enemtor g, sleeve o* terminal sleeve 4/,

e

g
OT ¢ _ imb
; condenser &%, bell &, imb [, spring 7%, tip
o’, strand 13, spring ¢’, contaet 17, and re-
sistanee ¢g* to ground.. The actuation of the

ringing-key serves to opén the strands 13.14;
but as circuit is_completed from battery ¢g*

- - and generator g, through strand 14, wire 29,

20

-current. “The f
_prevent the chatterin
- would be caused by t |
Arom generator ¢, unless said relay be spe-

25

.and relay I* to ground, the relay * remains

energized during the sending of the calling-
inction of battery ¢® is to

iof the relay I*, which

the alternating current

- cially constructed so as to retain its armature

in an-attracted position when traversed by

~ alternating currents. - It is ‘also apparent

30

45

that a relay may be used at F, which would
allow 1ts armature to chatter when traversed

by alternating currents, but that such chat-
tering will be prevented by the employment
- of battery ¢®. Unless said battery y g

o Eloy'ed, however, both relays * and F rust

e-80 constructed as to respond to and be

~_.operated -by alternating currents. - When |

. E lifts - his " telephone from the
~ hook, circuit is completed over limbs I 7,
~strand 13, and relay %/, which by its actu-

subscriber

“ation {;lpens. the circuit of lamp %? at contacts
two subscribers. being now united for con-
-~ versation, the current from battery C passes |
“through the instrument of subscriber A, and.
current from battery /' passes through the
_instrument of subscriber-B. The actuation

the lamp is thus extinguished. The

-+ of the microphone of éither subscriber causes
- - a varlation of the difference of potential at

- the terminals of the condensers
producing f
! ,thrqughﬁle‘ receiver of the other:subscriber.-

correspondingly-varying currents

- When the subscribers have completed their

55
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conversation or in case the operator’s atten-

- tion is desired, the hanging up of the receiver
_ associated with the plug:|
which 1s inserted into the connection-ter-
minal of the hne.  Thus when subsecriber A
-~ hangh up his receiver the circuit of battery.
" through relay A’ is opened and contacts
.19 are closed together. The current from.
, ry C continues, ‘however, to low from
B %round- through relay A% strand 12, and relay

.

will light the lam

battery

to ground, and these relays remain ener-

gized. The circuit of lamp A% is thus closed

at relays A’ and #?, lighting the lamp.’ There- | the tclephonic voice-current or .calling-cur-

d’, thereby:

the circuit of the supervisory pilot-lamp A%,
lighting the same to give a'more conspicucus

_ -signal to the operator. .. The circuit of lamp
The relay I* of |

k* is controlled in ‘a similar manner by the
hook-switch of subscriber B, and it is evident

70

that either subscriber may by vibrating his

hook cause an intermittent lighiing of the

lamp associated with his line, and thus get

the operator’s attention. When both sub-

scribers have hung up, lighting both their
lamps, the operator understands this condi-.
| vlon as a signal for disconnection and re-
o, and, the apparatus as-

‘noves the plugs . a _
sumes 1ts normal condition. This descrip-

75

8o '

- tion has so far referred only to the telephonic .

operation of the system and is equally de-
seriptive in that respect of those lines which

have the special alarm apparatus and’ of

those which are not so equipped. Referring
10w to this special apparatus, the limbs 1 I’ of

the line are cairied through contacts a a’ of a
nake-and-break device

diagrammatically by the  sp

in closed circuit with the thermostats or other

circuit-breaking .devices. f and battery #n®.

e_em-

The impedance I is included in permanent
bridge.‘of the circuit at a point.beyond.(or
:more distant from.the exchange than) the
contacts @ a’i The relay F is permanently

connected from limb / of the line to ground

, which is indicated
, ~ actuated go
wheel m with its stop-pin m/; whicill normally
engages the armature-lever m? of the electro-
snagnet m®.  This elcétromagnet is included

95

_ i 1 _ rou %o
and has contacts controlling the continuity

of the normally closed: circuit of hattery.r’.

The register or recording device, which may

-he an ordinary telegraph-register, is indicated
at R and has a stop 7%, which is normally en-
'-%H’ged by the releasing-arm 7¢ until reléased

10§

y the retraction of the armature of the elec-

sromagnet r%.. - The recording-point r%1s also

mature. . Switch-contacts 30 are provided

‘adapted to be closed by the first.retraction of .
s

the magnet-armature to complete the circuit
of battery ' through lamp 7’ and to remain

~controlled by the miagnet-armature and 1s

"adapted to be brought into contact with the
spring-actuated wheel »® and its tape or rib-

+ bon’'in response to the retraction of the ar-

1 10

closed without interfering with subsequent

movements of the armature until manually-
separated. It will be seen that when a plug

is inserted the relay F is in shuht with relay

120

' or k’. - When an especially-sensitive ad- -
justment of relay F is required, it is desirable .

"that a corresponding shunt be maintained at -
| all-other times, and the resistance r is shown.
connected to indicate that su¢ch a connection
nalize the current-flow
or other balancing pur--

‘may be made to e
through relay F or | |
poses. . The impedance of the coil I is sufh-

“ciently great to prevent undue. shunting of

125
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rent and. has sufficiently high resistance to '
prevent a flow of current which would at- |
tract or hold up the armatures of the relays.
B A, ork’.” Therelay F is so wound and ad-
5 justed that its armature will be held attract-

ed at all times, except when. there is a com-

 plete interruption of current in the limb [

IO

9

It
—

tery C 1s closed from. .

"Under normal conditions the circuit of bat-

relay 72, the limbs I I/, the contacts @ a/, the

coil'I, and the relay F to ground. The cur-

rent- under this condition is not of suflicient,
strength to actuate relay [, but does hold the
armature of relay F. - en subscriber A re-
moves his telephone from the hook-switch,
this current i1s increased in volume and the
armature of relay F remains attracted. . In

 case the operator actuates her ringing-key to

~ call a subscriber there 1s a cirewit of genera-
tor ¢ and battery ¢® completed from ground
through strand 14, impedance I,-limbs I 7/,

. 22

=

il

235

30

and relay F to ground, and owing tothe na-

~ ture of its construction the relay is energized
- by this calling-current to hold its armature
attracted. The normal condition isindicated
in the diagram of line'A. The diagram of
lineBshowsthe alarm apparatusin operation.
. Here the circuit of battery m® and electro-
magnet m?® has been broken at the device f.
It 1s to be understood that the spring of the

-~ make-and-break wheel m is normally under
. tension, = When the circuit of magnet m® is
~opened, it ceases to attract its armature-lever

35

m?, which being retracted by the spring m?
disengages the stop m’ and allows the wheel

m to revolve a predetermined number -of-

times. As it revolves the projections om its

40

periphery engage the part a?, controlling con-

tacts a a’, and the ewrcuit-of relay F is thus
interrupted to correspond with such projec-
tions. At the first interruption the circuit of
‘the register-magnet 72 is broken at contacts:
31 of magnet F, and its armature engages and.

closes the contacts 30, thus completing the
circuit of battery »* through lamp 7. - At the

~ same time the tape-wheel »® is released by

5¢

- lamp #7, and theregister will record a’contin-

55

the arm 74, and the number and sequence of
the interrupticns is” recorded in the well-

“known. manner by the point . It may be

readily seen that in caseeither limb of the line

. becomes broken or open the consequent deén-

ergization of relay F will result in lighting the

uous interruption. Likewise, in case either

limb I should hbecome grou:n'('ied to an extent:-

to interf¢re with the desired operation of re-

lay F the contacts will be separated and give

- a sitinilar indication.

SO0

Q5

| ~ In this Fig. 1 diagram,
as in the subsequent drawings, where the vari-
gpparatus are shown, it is to be understood
that these f%mund connections represent the
camman office return or a direct connection

to the grounded terminals of the main bat- |
teries C'L’. Theground connection of relay |

/

{ batteries C C/,
ound ‘through the | are only intended -as diagrammatic illustra-

which. ar: ol

ous ground connections. for the telephonic

T 825,623

F msy be the same central-office ground or

others, may be supplied from one of the main
11? desired. The make-and-

‘may be a ground at some other point, as is |
most desirable. 1t is also to be understood .
that current for the circuits:of -the various

minor central-office batteries, as 7/, g%, and - 7c..

break device M-and the recording device R- -

tions for purpose of description of devices

gard to their specific mnechanical construc-

tion. . It will be seen from this description
that the operation of the alarm apparatus is

not, at any time interfered with in the use of

| the telephonic apparatus. There is nor-
mally a comparatively weak current flowing -
‘through limbs 17" and relay F, which suffices -

to attract its armature. When this current

is increased in volume by the removal of the.
receiver from the hook-switch, the armature

is still attracted. When the operator by
plugging 'into a line substitutes the battery

connections of the cord for those of the line,
o

a sufficient current-flow is still maintained.

‘The relay F is of such construction that when
ringing-current is put on the line 1ts armature
will be attracted by this current.
any of these conditions an alarm-signal 1s to -
a’ 95
| deprives the relay F of. all current, and its

contacts separate, thus controlling the other
receiving apparatus and indicating an alarm.
- Fig. 2 shows an alternative arrangement ot
the substation apparatus. Inthisfigure the

be transmitted, the opening of contacts a a’

and well known without re-

80-'

If under

ITOO

condenser st and impedance I are omitted;

but a high recistance s® is included in the
bridge with the bell s°.- This bell, while not of

very high resistance, has sufficient impedance

to prevent undue shunting of voice-currents,
and the resistance, which’ may be a part of

10§

the winding of the bell-magnets or exterior

‘thereto, is 1mmcluded in the bell-bridge to re-
duce the normal direct current-flow to a
point where it will not interfere with the ac-

tion of the telephone-relay. =

Fig. 22 indicates an arrangement

of the

‘alarm-sending apparatus similar to that of
Fig. 1, except that the make-and-break de-

vice is controlled by means of a normslly

open circuit. In this arrangement a ther-
‘mostat or other circuit-controlling device 1s

shown at 72, in which its terminals’are nor-

| mally not connected. Upon its operation,

as by heat, its terminals become connected

and complete ithe circuit of battery m®
through magnet m?, thus attracting armature- -
leverm?. - This disengages the stop m’ and al-

LIO

'I‘i5

I2C

lows the wheel to revolve and transmat the

alarm-si

onal over the limbs I I’ in the manner
* prevmuSTy‘described._ |
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Fig. 2» shows an arrangement‘of the alarm- -

sending apparatus in which the contacts a @’

of the make-and-break device M are directly
30

controlled by a relay in the iocalcircuit. 1In




this ¢asé the circuit of battery m? is normally |
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cireuit of battery 7, which includes the reg-

completed through the winding of relay m? | ister<magnet 7?,.is normally open at contacts = -
- and contacts a¢* of the thermestatic device | 31 of therelay F. Inreceiving a signal these
- M’.; The armature m° of the relay m? being contaets. are closed at each interruption of -
5 thus constantly attracted, the contacts ¢ @ | current in the relay ¥, the nmitghiet #* 18 corre= 7o
 in? the limbs 7 I/ are normaly closed. This | spondinglyenergized, and attracting its artna-
device M’ partakes of the nature of a make- | ture r’* releases -the wheel 7 and records th
- and-break wheel; but when its spring is un- | signals in the well-known manner. S
~ der tension it is held in the normal position | En Fig. 4 and subsggiient drawings the re-
1o shown by a piece of fusible metal or other | cordirx deviée i8 indicated by a simple con- 75 .
heat-responsive device, (indicated at #32.) | ventional diagram at R, and it is to ke un-.
~ Under the action of heat this piece by fusing | derstood that this device may lLe any ap-
~or otherwise releases the wheel, which re- | proved type of telegraph-register or equiva- .
. volving a predetertiined number of times 'Een‘r mechanism. - In Figs. 1 and 3 it has been
15 breaks and makes the circuit of battery m’ at ;| assumed that the register R is individual to 8o

. contacts ¢* in accordance with the projec- | the line of relay F—in other words, that each -

- tions on its periphexiy. ‘The armature of re- | telephone-line using the special alarm appa-
lay m3 is consequently released each time the | ratus has a separate register. Fig. 4 shows
~circult is- broken and. controls the contacts™ the individual register arrangement of I'ig. 3

20 @ @’ to correspond with the characteristic in- | in association with an individual pilot-lamp. 85
terruptions of the device M’. This transmits’| The circuit of battery +’ through register R1s

the signal over the limbs / I’ to the receiving- | normally open at contacts 31 and includes a
station, as hereinbefore described. @~ | winding ¥ of the relay 6. This relay has an--
- Fig. 2¢ shows a similar arrangement to that | other winding 5% in c¢ireuit with lamp 6* and

25 shown inh Fig. 2°, except that the circuit of | battery »/, terminating at the normally open 9o

. battery m® and relay 7 is normally open in- | contact d*. There is an armature-contact b5, =
stead of ‘being normally closed. In thiscase | connected through the contact of key 5% to-
the device M’ when released closes the circuit | the other side of battery /., When contacts -

. of battery m® through relay m? and contacts | 31 are closed in response to an alarm-sighal =

30 a®, and at each time of closing the magnet m® | or other interruption of the current in relay 93
- béing energized opens the contacts a @’ to | F, the reluy b is energized by current from |
- transmit the signal, as before.. =~ | battery » through the winding ¥, the mag-
. Fig. 29 illustrates - an arrangemient in | net of register R, and contacts 31. Circuitis-
- which the contacts @ a’ of the line-limbs I ¥ | thus completed igrp_m battery » through lamp
35 are directly controlled by the thermostatic | %, winding 5% cornitacts_ b* 5%, and key 0% 1co
- device M’. In this case the contacts a a’ are | lighting the lamp. When the circuit of wind-
-+ assoclated with the make-and-break wheel m | ing b’ is subsequently broken at contacts 31,
- and areincluded in the limbs ¢ I intermediate | current through winding. $* will continue to
. of the bridged impedance I and the alarm- | energize the relay b and maintain the circuit
40 recelving apparatus.  When the wheel is re- | of the lamp closed until it is momentarily roj
~ leased under the influence of heat, the con- | broken by the operator at key ¢, after which
tacts @ .@’ are open and closed to give the | the circuit will assume its normal condition.
, ¢haraeteristic signal, -as hereinbefore ex- | By this arrangement the pilot-lamp 4® is
~  plaiped. . R .| lighted in response to the first movement of =
- 45 - Fig. 2° shows an arrangement in which the | the armature of relay F and remains lighted 110
> inake-and-break-device M might be said to | until extinguished by the alarm operator,
~correspond to the regular district messenger- | thus giving him a special and conspicuous- -
box. The limbs{'l" are carried through the | indication.. - -~ . T
- . contaets ¢ a’ and thence to the bridged im- Fig. 5 shows an arrangement of an indi- -
- 5o .pedance 1 and the subscriber’s instrument. | vidual register and pilot-lamp, the register rr3
. The wheel m when actuated (in the diagram | being in a normally closed circuit. In this
by depressing the lever m?) breaks and makes | figure a circuit -of Battery 7 is normally -
. the contacts. ¢ &’ in the manner to t¥ansmit | closed through the winding of the electro-
- the characteristic alarm-signal. =~ = -magnet b, the register R, and contacts 31.
- 55 . While the foregoing diagrams, as well as | This magnet b carries on its armature a catch 120
\ subsequent ones, 1indicate that a contdct @ or | !, which normally engages a ¢orresponding
a’ is included in each limb 7 I’ of the line, it is | catch on the contact-piece 6*. This con-:

- obvious that one contact might be omitted, tact-piece is connected through lamp & to
~ 2f desired, and the corresponding’ limb made | one side of battery » and is adapied when re-
6o permanently continuous at that point with- | leased ‘to engage contact 5!, which is con- rz5

~ out interfering with the operativeness »f the | nected to the other side of the battery. When

~ 8ystemy . .. .l contacts 31 are separated, as in response to

. Fig. 3 indicates an alternative arrange- | an alarm-signal, the magnet b is thus deéner-
- . ment of the alarm-receiving device to that | gized and its armature retracted, releasing
| -S_Qg.shown in Fig. 1. In this arrangement the | the contact-piece b*, which engages contact 130




- b*, thus completing the circuit of lamp 6* and |
| - The contact-piece b
- will remain .in "its released . position until

- manually:restored, and the pilot-lamp &° will
& thus remain lighted and be unaffected by any.
‘subsequent movement of contacts 31 until
‘the attention of the operator is attaracted.

d
[

- - i

. 1
| R

1
- L]

lighting the same.

" Fig. 6 indicates 'means different from that

of Fig. 5 for securing an individual pilot-lamp -

" nected through lamp 5* to the opposite side

. 825,623

its circuit at contacts 31, 6per&tes the' register -
R by closing its common circuit. at contacts
53.63. While this arrangement, as well as -

‘those of Figs. 8 and 12 following, has the dis-

advantage of a possible interference in case
two alarm-signals are received at the same

70

| time, it, makes it possible to arrange thé ap- -

paratusin a compact manner and reducesthe =

amount of apparatus required.

A circuit of ‘batter

ic signal associated with an individual register | Fig. 8 indicates a closed-circuilt arrange- 75
.in -a normally:-closed ecircuit.” In “this ar- | ment of the individual pilot-lamp with a com~
‘rangeinent there is arelay b, having an arma- | mon register.” Here the circuit of relay b and
“ture-contact b?? adapted to be manually re- | battery r’ is normally closed at contacts 31,
. - stored.- Therelay is normally in shunt of the | .and by the attraction of its armature the
15 register R, 'its circuit being completed from | catch b engages contact-piece 6*. - The con- 8o
> " oneside of battery 7 through armature-con- | tacts 53 63 of each relay form normally
. tact -b*, front centact. 5%, tﬁe.relaﬁy—wiﬂding,, open-terminals of the circuit of register R and
- and contacts 31. As’long as this circuit is | battery: . When the circuit of relay b is
. closed at-contacts 31 (and consequently the |-opened at contacts’31, as in receiving a sig-
zo circuit of registerR) relay b is energized and | nal, the consequent retraction of the relay- 8s
~ attracts its armature- contact to engage con- | armature releases contact-piece b*, allowing *~
‘. tact bi®,. When, contacts 31 are separated, as | it to fall forward and comgplete the circuit of
~ in receiving a signal, the circuit of relay b is - lamp b* through battery »” and contact 43.
| ",interi-}upte(i a;ncf its armature-spring breaks | The lamp then remains lighted until the con-
25 contact b'? and engages contact, b, complet- | tact-piece d** is restored by the operator. go
IRV iﬂ%‘_the.-circuﬁit of pilot-lamp b and battery r’. | The relay b also closes contact 53 63 at each
- A Bubsequent movement of contacts 31, while | interruption of its circuit, and thus controls
. still controlling the register, will: not affect | the register R in the regular manner.. .
th&?rgj-_a;y_fg';for.thé'.-reason'that'it.s circuit now |- . Fig. 9 illustrates a closed-circuit arrange-
30 stands open at.contact b*? and the pilot-lamp | ment for individual register and pilot-lamp 95
. will continue;to burn-until extinguished by | somewhat similar to that of Fig. 6. In this .
- .the manual restoration of armature-contact | system the relay b instead of being in shunt
b to its normal position. .- . [ of the register R is in a separate circuit of
_ Fig. 7 indicates an arrangement in which | battery » and is controlled by an extra pair
'35 the register R is common to two or more | of contacts 32 on relay F. The operation is 100
. lines, each line being provided with an indi-"| similar to-that of Fig. 6. R
vidual pjlot - lamp. In this arrangement |  Fig. 10 shows an open-circuit arrangement
- eachline has a relay b inserted in circuit with | for- individual register and pilot-lamp in
- battery  and contacts 31, which stand nor- | which there is an extra pair of contacts 32 on
40 mally open. The relay-armature controls | relay ¥ for controlling the lamp., In this ar- 1o5
~ contacts 53 63 and has also a catch 53, which | rangement contacts 31 control the register, as
normally engages contact-piece b?.. This | before.- At the same time when contacts 32
contact-piece is connected with battery 7’ | are first closed a circuit of battery r’ is com-
~ and‘is adapted when released to drop for- | pleted through relay. b and resistance 67, en-
45 ward  and engage contact 43, which is con- |.ergizing the relay b and closing its contacts. 110

v 7’ is thus completed

- of the battery. The contact-piece will re-
~~ main in its released position until manually
restored. The contacts 53 of the relays b of
all -hines which utilize the same register are.
coinected to one side of the battery 7', and
. the contacts 63 of all of these relays are con-
~ nected through the register to the.o po'ﬁite
- side of the battery. A switch b*j’-’a-is'iﬁgmﬂ;ted

55 for each line, by which a line-circmit may be-
- disconnected from the c¢ommon’ register i

“through relay b, contacts 45 55, key 5%, and
lamp &%, and it is obvious that the lamp will .
remain permanently lighted until this eireuit =
is broken at contact 62 of key 6%. The re- 115

_gistance &7 is provided to prevent the circurt
through contacts 32 from short=circuiting the

lamp afterit is hghted. - -~ .. -~ ~. .~

- Fig. 11-indicates the use of an individual .

register for each: line, which may be in & nor- 129

1SC ) | N’ mally open: or .closed circuit, as desired,

~-case of trouble on lines to prevent interfer- | here shown in a normally closed cireuit.

~ énce with the operation of the register by | A register R’ is also shown as common-te a

" other lines. The first motion of ¢contacts 31, | part or all of the lines and is controlled by -

60 aginTeceiving a signal, completes a circuit of | an extra pair of contacts 32 on each of there- 12-

* battery ».through relay b; and its armature | lays P in the usual manner. It isobvious.
_‘being attracted releases contact-piece b*,and | that the 'common register R’ might be in-
thus closes. the pilot-lamp "circuit, lighting-| cluded in a normally ¢losed circuit by includ-
the lamp. . At‘the same time the relay & act- | ing all of the contacts 32 of all of the group of
65 ing in respanse to the intermittent closing of | relays F serially in the circuit of this register, 130

39
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“and a Similﬂf,modiﬁc&tidn' of Flga 7 and 8 | reﬁ_gatmg - coil uﬁndingsi 1= 32 and 2¢ 48 -

be substituted for that shown in this figure

by the use of a back contact for the relay I

at 33, |

In the foregoing drawings, Figs. 3'to 12,in-

clusive, it is assumed that the relay I 1s asso-

shell 'y of copper or other non-magnetic

i -~ metal. In Fig. 16 the active winding w has

a permanent shunt v? of non-1inductive resist-

~ ance, and in Fig. 17 this shunt-path includes

sistance 7°, lamp A3,

: | ]:ilug-'cpntact. p*, thimble
?'3?, El-lld Ollt—(}ﬁ "].-'Erlﬂ;y * th
the relay to disconnect the line-relay !

shunt of lamp A* through the low resistance

might be readily made. Ithasnot,therefore, | which windings are connected to the termi-
seemed necessary to illustrate such modifica- | nals of the central battery C*. Relays 2’ &’
 tions by separate drawings, and this will also | are included in the circuits of strands 12 and -
g a,pgly_to the next figure. o o 13 and control the circuits in shunt of lamps 70
- Fig. 12 indicates a common, register con- | A* and k® respectively, In response to the
trolled by one pair of contacts 32 in combina- | manipulation of the subscriber’s hook-switch.
tion with an individual pilot-lamp controlled | Subscriber A calls in the usual manner by re--
by another pair-of contacts 33. = The pilot- | moving his receiver from its hook, thus.com- -
10 lamm circuit is the closed-circuit arrangement | pleting a low-resistance path in circuit.of bat- 75°
of Fig. 9, the nature and operation of which | tery C through the line - relay 1%, ighting-the
has been made clear in the foregoing de- | lamp *, The operator by the insertion of.
~ serivtions. It is apparent that the open-cir- | the  answering - plug p completes the local
cuit pilot-lamp arrangement of Fig. 10 could '-l circuit of battery C? from ground through re- -~
' 8o

to ground, energ lZlIlﬁ
(when used) the resistance r, extinguishing -
the line-lamp *. The subscriber’s circuit is.

30 ciated with imb 77 or of the line, as indicated | now completed from ground through battery. 85
in this application. =~~~ - | C? repeating-coil winding 2°, relay &/, strand
Figs. 13 to 18, inclusive, indicate diagram- | 12, contact p?*, spring 7', limbs ' - [, spring' 7°,-
 matically well-known methods of arrange- | contact p’, strand 11, and winding - 1* to
" ment for relay F, by which it may be serially | ground. In‘the operation of the transmitter
25 included in the line-limbs without presenting | the resistance of this cireuit is varied 1m ac- go
-7 undue imsedance fo voice-currents. In Fig. | cordance with the voice-vibrations, and the
13 the active winding w has a parallel or twin | current-flow through windings 1* 2* of the re- -
winding v, the ends of which are connected | peating-coil varies accordingly. This varia-
~ together. or short-circuited. In Fig. 14 the | tion in current induces alternating currentsin - |
30 active winding . is shunted by a winding of | windings 3* 4* of corresponding value, and ¢35
" higher resistance v’, having substantially the | thus energizes the receiver of the subscriber
~ same number of turns, but connected in oppo- |'associated with the calling-plug o. As lo
~sition thereto, so that current in one winding | as circuit is closed 'througi the hook-switch
"~ _opposes that in the other. In Fig. 15 the | contacts s s’ relay A’ is energized and
‘35 core z of the relay-magnet is inclosed in a | by its contacts 51 61 completes a circuit In 1oc

82 keeping the lamp dark. As soon, how-

ever, -as the receiver is replaced, the contacts

of relay b’ separate, the lamp IPreceives the full

carrent in the circuit of relay 7* previously :iojs
‘traced and becomes lighted. In making a
busy test it is-obvious that under normal
conditions the touching of tip o’ to-a thimble
3 will not affect the operator’s receiver.” 1f,
however, this thimble is connected to.the 1o
active terminal of battery C* through the -
local circait of the cord, which includes re-
sistance 72, it is evident what when the test 1s
‘made there will be-a flow of current fromthe
| thimble 7® through iip o/, strand 13, andwind--115
ing 3* to geéund. This flow will change the -~
potential at the terminals of condenser ¢ and
cause the busy ‘“click’’ in the .operator’s re-
ceiver in.a manner well understood.. The
operator listens and rings in the usual man- rzo
ner, and the circuits under such conditions
are evident from the drawings. When both
subscribers have hung up, the lighti n.'%]qf their
corresponding cord-lamps provides theusual . - -
disconnect signal. “'When necessary, the im- ‘125
pedance-coil 2 may be connected betweenbat- . -
tery C* and limb I’ to .obtain a -more perfect -
| balance of the ¢ircuit. The function of xe- |
‘sistance ris the same asin-Fig. 1. The cord-
| circuit E of Fig. 19 operates insubstantially ‘130 -

40 contacts 71 72 of the relay, which engage af-
. -“ter-the relay-armature is actuated. In Fig.
. - 18 the winding w is permanently bridged by

- the condenser2®. -~ - . |
- In the drawings where the relay F is seri-
‘ally in the talking-circuit of the telephone-
~ ‘line it has only been indicated convention-

. ally, and it is to be understood, as indicated,
. .-that the relay is so arranged as to present no |
- undue interference or impedance to the tele-

- Fig. 19 illustrates myinvention as embod-
‘ied in an exchange system of the three-wire
| ?rpe .~ The line-circuit A differs from that of

Fig. 1 only in that the connection-terminals
7 have two line-springs permanently connect-

ed to the limbs 1 7' and a sleeve or test-thim-"
" ble 7%, which is connected by a local-circuit
wire with the cut-off relay l*. Two cord-cir-
cuits ordinarily used in such a system are
shown at D and K. 'That at D differs from
- the cord-circuit- of Fig.' 1 with regard to

“ structure; but in general results its opération,

. as will be seen, is the same. Instead of unit-
- ing the.cord-strands 11 13 and 12.14 by con-
- 65 densers they are inductively related by the

phonic currents.

60




653 series,) and the limb ! includes a condenser | ‘alter the normal condition of relay F... When

2O 825,823 "
- the same manner.as that of Fig. 1, except | d3 located between the relay {* and the relay
with régard to the busy test and the use of { F. = The cord-circuit shown is one commonly
" the calling-generator. Upon the insertion of | used in a system of this general type. 'Sub-
the plug o the sleeve 0* makes contact with | scriber A in calling completes a low-resistance -
s thimble 4 and spring 7/, thus completing the | circuit through the line-relay 7%, the imbs I ', 70
~ circuit of battery C* through relays &’ £* and | and the special relay F. pon the insertion” =
limbs 7 1" to the subsecriber and another cir- | of the plug a circuit of the battery C'is com- '
cuit through thimble j° and relay I* to ground, | pleted through relay A? strand 11, and relay .
“which likewise includes relay &4*. " The other %.*’ operating both relays. 'The operation of
1o operations of this combination will be clear | relay * -disconnects the line-relay and con- 75 -
- from the drawings and the foregoing descrip- | nects the normally open thimbles 7* to limb " "
tions, it being understood that c¢urrent from | of the line.: “The operation of relay ~* closes
~ the calling-generator ¢ actuates the relay [* ; the local circuit of lamps A2* &%, which-circuit
- while ringing a subscriber. The busy test is | .is also.controlled by relays 2" £’. Subseriber
15 secured by a flow of current to relay ¥’ and | A having removed the receiver, :a circuit of 8o
- condenser ¥ in & manner similar to that of | battery C is ‘completed through relay Af, = -
- ‘circuit D, “With regard to the alarm appara- | strand 12, limbs 7' [/, and relay ¥, thus ener-
tus the special relay F is permanently con- | gizing the relays and furnishing current for
~ nected with bmh I, and the arrangement of | transmission.” The contacts of relay A’ are =
zo the alarm-sending and alarin-receiving appa- | now separated, and lamp A¥remains unlight- 85
- ratus and impedance 1i1s thatindicated in pre~ | ed until subscriber A replaces his recéiver,
vious fizures. . Under normal conditions the | breaking the low-resistance circuit of the re-.
~current flowing through impedance I suffices | lay and allowing the contacts to close the
~ to energize relay F, but-does not affect relay | lamp-circuit. - It will be noted that relay A* =
25 1!, Upon the insertion of a plug sufficient | 1s normally connected with strand 13 through’ go.
- current-flow'is maintained through the bat- | the inmer contact 2* of the listening-key.  ~
- tery connections of the cord to energize relay | When the operator 1s answering or making a
- F (whichis then in shunt of winding 1* or 32 of | busy test, this contact is broken, and the .
- cord D.or of relay A’ or £” of c‘ord-%}) without | condenser d then unites-strands 11 and 13. -
- 30 affecting the operation of relays A’ or £’. The'| In making such a test if the line tested is not g5
- relay F remains in its normal energized condi- | switched for connéction the thimbles 7? arein .
tion when the current-flowisincreased during | their normailly-open condition, and no effect
~ the use of the telephone, and - when the sub-'| is produced by touching the plug-tip o'to
~scriber is being called by the operator the re- | such thimbles. If, however, a connection
35 lay comes into shunt of resistance g¢* and | exists when the test is made, a ciréuit of bat- 1co
- is energized by current [rom.the generator ¢ | tery C will be completed from ground through- - .
~ through the impedance I and limbs { .- If | relay &’ or %k’ and sleeve p* or ¢* of the cord
under any of these conditions the contacts.a | connected, thence through thimble 92, tip o*
~a’ are opened by the sending of an alarm-sig- | of the testing-cord, contact 3" of the listen-
40 mnal, the relay F will be deprived of all current | ing-key, and winding. #* of the operator’s in~ 105
" and will operate the receiving orrecording ap- | duction-coil, thus induecing the current in the .
. paratus indicated at R, as hereinbefore de- | circuit of her receiver to give the busy click.
scribed. It is also evident that a break or a { When ringing a-subscriber, relay {* is ener-.
ground of limbs [ ! will be indicated, as de- |:gized by current through resistance ¢*, and
45 scribedin Fig. 1. In this Fig. 19 while three | the circuit of generator g iscompleted through 110
" separate batteries are shown at C? it is to be | limbs [ 7/ and relay ¥. When a called:sub-
 understood that -_they-'ma;_g be one and the | scriber answers; his battery-circuit 1s com-:
~ same. . o i pleted through relays &’ and F, the lamp &%
Fig. 20 illustrates the application of my in- | being thus extinguished.  When two con-
so vention in that-telephone system which nor- | nected subscribers have replaced their re- r1j5
" mally has. differentially-weund cut-off re- {-ceivers,the consequent illumination of lamps.
" lays. In such a system the linés which are | #* and 4® constitutes the signal for disconnec-
. not equipped with the alarm apparatus have | tion. It will thus be seen that in this sys- .
- a cut-off relay ¥, with two windings connect- | tem the operation of the signals and the va--
55 ed in opposition, one winding being normally | rious manipulations on the part.of the oper- 120
- - ineluded in each of the limmbs £ I’." The oper- | ator are the same as.in those previously de- -
ation of such lines isillustrated and described: | scribed. This is also the case with regard to
under Fig. 24, and the present description | the special-alarm apparatus. -The slight nor-
- . will simply cover the system as modified to | mal current through I maintains the closed -
60 include my invention. In the drawings, Fig. | contacts of relay F, but does not affect relays 12§ .
- © 20, the alarm apparatus and the. substa- | /?, &%, or ¥’. When a plug is inserted, this. -
- tion equipment are the game as mdicated in | flow is maintained through the battery«con-.
previous drawings.  The two windingsof the | nection of relay 2’ or £/. .  When the receiver
relay I* are connected cumulatively; (or in:| is removed, the increased current does not .

30




the calling-generator g' is connected to the | a;nd' ,it’s-regsishnﬁe and nuﬁlﬁer. of turns can
line, its current through I continues to ener- | be;made as great asis necessary to conform to .

40

‘and operates in substantia

oize the special relay. If during any of these

conditions the limbs [ " become broken or

Fig. 22 illustrates my;in'veiltmlifWith the

‘relay F serially included in the line-limb.

The structure of this drawingis identical in
its arrangément and method of operation as
a telephone system with that of Fig. 1, and a

“detailed description 1s therefore unnecessary.

As was pointei out in the description of Fig.

1, all lines which are not eqllllipg__ed' with a
t

special-alarm apparatus had the contact 3 of

y the same man-

- ner; but owing to the fact that the relay F 1s

60

serially included the circuit conditions are
somewhat.different. In the systems previ-
ously described” the relay is connected 1n

bridge of the line or between one side of the
~ line and ground, and is therefore not in the
- path of current-flow of the rapidly-changing
With such a connection the

volce-currents.

f)re'v'io_us drawing
1

the other conditions without interfering with

transmission: It will be seen, however, that- =

relays and the contacts 5 6 of the cut-off re- =
The removal of the receiver at the

lay .

substation simply increases - the current

through relay F and the line. - When calling

a subscriber, the circuit of battery ¢® and gen-

“erator g is completed through the limbs. 1.7,

the impedance I, and - the rela
the relay ‘energized.

scribed in Fig. 19. In this system, as'shown.'=

in Fig. 19, those lines without the special-

alarm apparatus were provided with a direct-

%gound connection to contact 3 of relay .
"hen the series relay 1s used, all lines have.

this connection, as shown i1n Kig. 23, which

.also indicates that resistance r may be in- .
cluded in limb !’ when necessary for balanc-
ing the hne instead of the impedance-coil 2,

. y F and keeps
| If under.any of these
~conditions the contacts a a’ are séparated, as

.
1 -
'

5 %rounded or if the contacts a @’ are separated | under various conditions of the telephonic 4o
v the operation of the alarm-sending appa- | apparatus the relay F does not receive all
ratus, the relay. F is deprived of all current | currents flowing over the line-limb, but 1s at.
and by its contacts controls the other alarm- | times shunted by other portions of the appa-
~ receiving apparatus. - .~ |ratus,as relaysh’ork’. ‘When the relay i*1s

10 In Fig. 21 I have indicated means by which | serially included in the line-limb, as in Fig. ,5
fhre make-and-break wheel m of the .alarm- | 22 and others, an exactly opposite condition .
sending device M may be made to stop at the | prevails. The relay-windings are at all-
‘necessary point to leave the contacts a o' | times traversed by the full current ilowing
‘open after revolving the neeessary number of | over the line-limbs, but on account of being

15 times to transmit an alarm-signal. Fig. 212 | in the direct path of voice-currents the relay 8o

" shows the mechanism in cross-section. A re- | must be so designed and connected that 1t |
volving drum 7’ contains the actuating- | will not introduce undue impedance into the
spring 5’ and is connected to the make-and- | circuit, and its resistance must be sufliciently
break wheel in a suitable: manner. This | low as not to unduly reduce the direct cur- .

20 . drum has a projection 1/, adapted to be en- | rent which energizes the transmitters and 8j
gaged by the lever 2’ when the lever is re- | signal - relays.. Various arrangements by |
tracted by spring 3’. This lever hasa pin 4/, | which this can be accomplished were indi-
which comes inside of spring 5’ and is en- | cated in Figs. 13 to 18, inclusive, and it 1s to
caged thereby when the spring is placed un- | be understood that where the drawings indi1-. =

25 der tension by means of the winding-stem 6, | cate a serially-included relay its construction go.
as is shown in the drawings. When the drum | and connections are to be as ingdicated 1n the |

‘revolves, as in case of an alarm-signal, the | said figures. In Fig. 22 the relay F 1s nor-
unwinding of the spring disengages the pin | mally energized by the comparatively weak = -
4’, allowing the spring 3’ to'retract the lever | current flowing from ground through battery:

30 2’ and bring it into engagement with the pro- | C, relay I*, contact 4, spring 2; resistance r, g5
jection 1/, and thus stops the drum and its | limb ', impedance I, limb ./, the windings of -~
connected make-and-break mechanism - at | relay F, spring [, and contact 3 -to ground.. <
the required point in its revolution. It is | Upon the insertion of the plug into a jack of

- obvious that other equivalent means may be | the line this normal flow 1s still maintained -~

35 used for the same purpose. | . | through the battery connections of the cord- 100

ibs "

45 relay !4 connected’directly with the central- | in the operation of the alarm-sending appa- rio
. office return,or the grounded side of battery | ratus, or if limb [ or I’ becomes accidentally. .
C. In the present structure this connection | broken or grounded, relay F will be deprived
"is used for the specially-equipped lines as | of current and will consequently release 1ts
well. The drawings indicate the resistance | contacts to give the desired signal. .In Fig.
50 7 as being non-inductive and included in the | 22, as in Fig. 1, the alarm apparatus of line xr5.
| circuit of limb I’ when necessary ini order to | A is indicated as in its. normal unoperated &
~ balance the line. The resistance-g* associ- | condition and that of line B as in operation.
~ ated with the circuit of generator ¢ in Fig. 1, | Fig. 23 illustrates my invention using a se- .
is omitted. The alarm apparatus is similar | rially-included relay F instead of the bridged.. .
55 to that indicated in the relay in the three-wire system previously de-:y20; :

F .2_.5. |

impedance of the relay is a desirable factor, | which-1s omitted. Aside from these differ- 130
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| ences the strueturee ef the two drew,lnge are

identical, end a detelled description of Fig.

.. 23718 unnecessary

- tions; exeept when the circuit is' opened at

s -centaete a. a’: are eecldentell

.grounded. ' When the relayis thde déprived |

10O

of Fig:
Weun
-~ the-

- ofal l_mee is connected, as shown in the draw-
. ings;” ifrespective of whether . the . s
-alarm apparatus 1s prowded or 1ot.
ermanently eennected-
, and winding 7° 1s'con- -

20

cfrom limb 7 to
nected from battery C through relay * to the
“séparable contacts 3 1 of limb U,
~windings have an.equal number of turns, and
when circuit is closed. through the. subeenb—.:
~er’s instrument the relay
~ cand lemp P lighted, but relay * will be un-
o affected. " When the operator inserts a. plug.

25 .

:._:ef current; ‘the neeeeeery indications: will be-

gwen threug’h the separation of 1ts contacts.
‘Fig. 24 llustrates the use of the series relay

o F 10 the gystem referred to in the description
20 a8 emple}fmfr a ‘differentially-

eut-—eﬁ rela, n the arrangement of
resent figure. the telephonic epperetus

ing 8% of relay % .is
ground

These two

{? will be energized

- “either in: answering or to call asubscriber, a

] -

‘eircuit of battery C will be completed through.
relay h? or reelete,nee g:to the tlp of the plug,
and thence to line-spring 7 and winding 8* to

“ground. 'The ¢urrent flowing through’ this

35

path will actuate relay 7 , ‘opening contdcts
3—1 to disconnect the lme—reley and winding
- 7° and clesing contacts 1--6:

. switch-contact is -then closed, the relev TANTS

still further: energized by the current then

. flowing ‘through relay %’ or k' and line-limbs

- 40_

L.

.. telephone apparatusis as set forth in'the de-
" scription of Fig. 20, and:the cord-circuits of |

“the two drawings ere 1de11t}eel
-seenin this as in the previous drewmﬂfs that |
there is current in the line at all times to en-

- ergize relay F except when one of the limbs

It will be

1S epened or -grounded, ‘in - which ‘case’ the

=1 mecessary indication 'isgi

eepera,tlen of the rélay-contacts:

50

- vention. as embedled in" that t;
-'phene syetem in- whleh the lme—releg
r

55
o --'-'reley

-Figs. 25 to 28; inclusive, illustrate my in-

ype of tele-
source of current are in a permenent

are in a local circuit coiitrolled by
In Fig.: 25 the relay 7* has cumula-

“tive.windings 1°¢ and 2°, connected hetween
- the bettery-termnels and llmbe { and I’; re-

L spectively..: . The line-lamp
6o
. lay and to the battery-ground. Resistances
- 39°4° are ¢onnected from the bettery C to the |

with the normally open: eonteet 8¢ of the re-

reley—eenteete 9¢-10¢, respectively, and con-
tact 9°1s pernle.nent:l‘g,T connected to the test-.
thimble 7°

It will be evident from.
the foregoing descriptions that there will 'be |
suflicient, current flowing through the: limbs

U1 to énergize ‘the relay B under all condi-

‘broken ‘or |

ecial- |
Find-

When the heek -

In other respects the! operation of the

ven through the

and
. idge |
- of the line and the'line.and supervisory lamp |
the hine- |

B s connected

1 tion of the

feerd—-mrmut Fig. 2%,

- cireult with ‘resistance 3¢.

The eubetetlen equipment is the |

. 825,623

same as mdleeted in' prevmus drewmgs The
1S ,0ne Iin common use,

‘having a th and sleeve strand, each of- which -

meludee a condenser and a thlI‘d or local con-
h, the
r eurerﬂeerylempe h2 k° tothe bettery—ﬂ'reund

- The subscriber A in calling eempletes alow- -

tact p* 0% of the plug connected throug

70

resistance circuit through his instrumeént for -

relay 7%, which becoming energized closes the

eenteete 8¢ 9¢ thus eempletmg a- local cir-

Upon the inser-

‘lamp 2, l}ﬂ'htmg the lamp.
plug m answering: eueh a call a

75

{ eéuit of battery € through resistance 3¢.and

shunt - e]remt of lamp £ is cempleted from.

contact 9° through thimble 7%, - plug-contact

p%, and lamp. A3 te ground. The resistances

80

of the lamps are so proportioned that when
they are thus in. multiple in the circuit of re-

sistance 3¢ the current throug oh the hr&ﬂehee,-

“'The

will be insufficient to light elther jamp.

line-lamp is thus extmgmshed and ' both

lamps remain’ dark. " The lamps -A* k% -are

preferably of eenelderebly lower resistance.

than the lamp 7 and will not be lighted when '

-As lon

elone in circuit with remetenee 3.

g 9G.

as the. euheember s cireult is eleeed this local

_circuit ‘is maintained b
gization ‘of relay 7.

Teplaced, the reley—eonteete assume their
normal position, breaking the circuit of lam

the continued ener- -
en'the receiver is .

P 95

Prand" hrmgmg resistance 4° into multiple |

lowering in resistance of the circuit-of lamp
73 allows euf'ﬁuent current-flow to illuminate
this’lamp. . It is thus seen that each_ of a

pair ‘of connected subscribers - controls his
-associated supervisory lamp, and: the illumi-

"The consequent '

a 100

‘wnation of both 1emps constitutes the discon-

neet—elﬂ'nel as in the systems previously de-
seribed.  In. making a busy tést it will be

‘effect will result from touching tip o’ to a

IC}S.-

-readily seen that undernormal eondltlens no

thimble 7°; but1f circuit is ¢closed through the -

line-lamp or if a plug isin a jack elrelut will
be completed from ground through betterv

C, impedance £, réceiver %, and tip o’ -and

the ‘test indication thus . given on. makin
such a ‘contaet. . The . subscriber -is -called
~over limbs I I/ in the usual way by current
from generator g, the impedance of relay Z?
being sufficient to prevent an undue shunting

of calling-eurrent' by the permanent bridge. '

110

-y

The alarm apparatus of the dremnge 18 elml—_

lar to-that previously indicated. Fig.

shows the relay F in partial bridge of the elr—- |

s¢uit and in ‘multiple with winding 7 of the
rbele v 12 In Fie. 26 the relay F .is indicated

- In each drawing it will be seen that there

threugh the eubecrlber S metrument as Wel

Fig.

120

line 6‘1 74 as bemg included in the e1reu1t .
I-of winding 1° in the permanent bmdge
27 shows the relay serially included in limb-
._-'Z’ end a balancing resistance is indicated at

I25

_'--1s always a closed circuit for" relay F; nor- |
~mally through impedance I and abnor mell Vi

k3@
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will not interfere with the regular operation
of relay . The interruption or grounding

~of limb I or ¥/ deprives relay F of current un-

- 10 : ) 19
‘embodying my invention which resembles

der all conditions of operation, and thus ac-

tuates the signal-receiving mechanism in the
manner previously described. . |

Figs. 29 to 32, inclusive, show a s:y*sféiﬁ

that of Figs. 25 to 28, in that the line-relay I*
and source of current C are in & permanent

E bridge of the line. . This permanent bridge

1s

20

.25

"~ of the answering-
- completed throug

30
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also includes the impedancei’ 1%, and the jack-
‘springs j* are connected by wire 5" to a point

intermediate of the relay and impedance-

coil ©/. Three conductor cords and plugs are

used, as shown in Fig. 32, the tip and sleeve

strands being united bv condensers d d’, and
. the third strand being connected from the in-
-~ termediate plug-contacts p? 0* through rela,s
© A" k' to strands 11 13, respectively.

The
substation equipment is the same as previ-

ously indicated.  Subscriber A in calling
closes the low-resistance circuit through rela;-

I%, lighting the'la,mf; 3. Upon the insertion
u

wire 5, spring 7%, contact
p?; relay A/, strand 11, contaet p’, and spring

- 7’ to limb I. The relays A’ and- & being of
very low resistance, current is thus diverted

from relay 1%, allowing its contacts to separate

and extinguish the lamp. .The direct-cur-

rent circuit being now completed from bat-

- tery C, impedance 2%, the substation instru-

ment and limbs I I/, spring 7/, relay 2/, and
tmpedance 2’ to battery, the relay A’ is ener-

- gized and its contacts separated, ‘the lamp A3

remaining unlighted.- When the receiver at
A is replaced and the circuit thus inter-

. rupted, the relay %’ is deénergized and its

contacts closed. Current will now flow from

- ground through battery C?, impedance <7,

45

‘thimble 73, contact

h? to ground, thus closing the relay-contacts

. and completing the circuit of lamp A% In

completing a connection and calling a sub-

_ scriber the apparatus operates 1n-a corre-

RO

- 35
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' seription.

‘it has been found that callin

sponding manner and needs no further de-

through strands 13 14 to limbs [ /, and while

sometimes flow through relai ¥’ and the im-

pedance-coils 2’ 1* in sufficient quantit:; to vi-

rate the relay this doesinot interfere with
- the operation of the subscriber’s bell and has
not been deemed a serious jobjection. In

making a bus; test if the line tested is not in
use cr switched for conversation the poten-
tial of the tip o""and the thimble 7* will be

. substantially the same (that of battery C)
- and no effect will be noticeable in the opera-

65

tor's receiver when they are brought into |

o a shunt of relay #* is |

circuit of battery

1p3., strand 12, and relay
O

The actuation of the ringing key
completes a circuit of c&llin%—_-%enerator g
L

current will

“irréspebti’ve. of the muuipulations of the | contact. ‘If,' however, the subscriber’s cir-
- cord-circuit apparatus. = As hereinbefore de-
‘scribed, the current through impedance I

cuit is closed or a plue is in a spring-jack, the
potential of the thimble j° will be considerably

| reduced and when tested current will flow

through impedance ! and receiver ¢ to give
the required click. From this description it~

- will be seen that the control of the signals

- and the required manipulations of the appa-

' ratus are the same asin thesystems previously

described. ' The spécial-alarm apparatus of
the drawings is the same as that previously

aa

70

75. .

indicated. A circuit of battery C is always
completed through limbs { I” and relay F as

long as the limbs remain intact and free from
‘accidental ground.
“accidentally grounded or open or the make-
and-break device at M operates the relay Fis

In case a limb becomes

deprived of current and the necessary signal
thus given. Fig. 29 shows the relay
ound.

connection of wire 5%, Fig. 31 shows the re-

layv F as serially included in iimh [ and resist-

ance r to halance the circuit in limb 7’.

Fig. 33 indicates the use of the special-

in
partial bridge of ch= lire,line 1* indicating its
direct connection from limb { to
‘Fig. 30 shows the relay F as included 1n the
permanent bridge, line 3* indicating its loca-
tion between impedance 4/ and the point of

8o I

90

alarm apparatus in a telephone system in

‘which the line-relay and signal are cut out b

separable contacts in the jacks and in whic

the special relay F constitutes the impedance
cuit. Subscriber A in calling completes a
~C through relay 3, sep-

95

. for one side of the battery-bridge of the cir- |

 fele

arable jack-contacts 1™ 2™ limbs [/, and re- .

lay F, thus lighting the lamp . On the in-

‘sertion of the answering-plug the separation °

of contacts 1™ or 2™ breaks the circuit of re-

lay #2, extinguishing the lamp, and circuit 1s

strand ‘12, contact p* and spring j7* to line-
limbs I I, and relay F. Upon the insertion
of the plug a local circuit 1s also completed
from battery C through relay A2 contact p?,
thimble 73, and resistance 4*, energizing relay

h? to close its contacts 'which are in the cir-

cuit of lamp 3. This lamp-circuit also in-

cludes the normally closed contact of relay

h’, and as long as this relay is excited by cur-

‘rent through the subscriber’s instrument the

lamp remains dark. When the circuit 1s

broken at the substation, the contacts close,

h? is broken by the removal of the plug. The
apparatus associated with the line of a called

"IGS |

completed from battery C through rela,}r' h,. -

110

135

lighting the lamp 7* until the circuit of relay
120 .

| subscriber operates in 8 similar manner and -

needs no specific explanation. In making a -

busy test the ,thi?tlt-"il::lﬁzé'.3 has no normal connec-

tion to the active side of battery C and no

current will flow to tip o’ when 1t 1s brought -
into contact with the thimble unless a plug is
in a jack of the line tested. Under the latter
condition when the test 1s made current will
flow from battery C through relay A* or k* of 130

I25




'? 4
- K .
. .o o

. the bus _
- ,through a path inshunt of resmtance i*, which'|
. is completed through tip o',

‘cord. to thimble -'j?-. f:md _thence

~ ¢e1wver t, and indugtion-coil mndmg £2, gwlng

" strand 14, contact 0%, s
F to oround. "The circuit is a.lso com- |
pleted from hmb through spring j’, contact:
, strand~13, and resistance g* back: to gen-.
‘and this latter circuit constitutes a
shunt of relay F, but does not interfere with
its energlz&tlon by
When two subscribers are united for conver-
“sation, their “talking-circuit  is. eompleted
~ throu h the condensers d 4’ in the cord--
o strand and the display of the signals and the
- manipulations on the part of the subscribers |
and operator are identical with those: of the
~ other systems described. As for the alarm |
| .--&ppar&tus the relay F is normally efiergized
by direct current or calling-current- through-
impedance I or the instrument at A. If the
contacts at M are separated or a llne—hmb be--
comes broken or grounded, the relay F is-de-
encrglzed and the ' necessary indications
. given, as in the other systems described. It
15 to be understood that lines ‘'of this system :
which do not include the special-alarm ap- |
| which
| and its wiring may be arranged in a system-

10

15

.‘ 20

30

the busy indication. -

the circuit of generator g from ground through
spring 7%, imbs / I/, and
felay

era,tor g,

the  calling - current.

-~ paratus would have the relay F rE:pla;ced by

- an 1mpedance at the exchange

- The systems of Tigs. 34 and 35 are 1dent.mal-
“with that shown at A and B of Figs. 19 and

35

23, except for the location of the relay F, and

their telephomc operation will therefore be

- - understood without further description.
“all of the previous drawings the relay

In

| been associated with th&t line-limb le&dm

40

) _'_.ground on’ either limb. of sufficient conduc-

45

~ dication of such ground.

from- the grounded side of the central bat—'

tery. With such a connection an accidental

tivity to interfere with the operation of the

 alarm apparatus will divert the current from -

the relay and deénergize it, thus giving an in-

. ---dw&ted that rela E may be sem&lly included

~terminal of -the battery
50 nected, the relay F will c.ontrol the other sig-
n&l—recewmg apparatus.in the required man-
~ ner as long as limb ' remains free from ac-
“cidental ground.

iri the line-limb’ Z" lea ing from the active

In case, however, limb

should become grounded the relay would be

and opening the circuit at a point beyond the
 ground either accidentally or by the epera-

00

~ ¢ontinued illumination of lamp.

.*’5

not affect the relay.
were of a low resistance

continually energized by currentfrom battery
C through the accidental ground connection

tion of the make-and-break device M would

., 1ts presence would
be indicated to thetelephone-operator by the
2 through
the energization of relay 2, but if. of high re-
sxsta.nee might not give any indication what-

ever. |
which, ‘while "entirely - operative, does not
‘strand 13 re-~
| ‘ously described.
In calling a ‘subscriber -
the actuation of the. ringing key completes - in Fig. 34" but. 1s

ground or short circuit of linyb ¢’ may'

atic and orderly manner an
~ciation-of any partmular alarm-receiving cir-
cuit or device with any line of the telephone-
‘exchange without, dlsturbmg the permanent

13 has.

In Fltr 34 1t 1s 1~ ;

C When so con-'

~clips 17* and 18* u

lamp .
If the accidental ground

. 825,623 =

This modification is therefore one
possess all of the a.dvantages of those prevl-

In Fig. 35 the relay

rovided with means by
which a

F is connected as .

be indicated. This means consists in’ the

drawings of the exfra contacts 22 33, .nor-

mally ‘separated by the ad]usta,ble tensmn—
spring 1° or its equivalent. |
Wlth such an arr&ngement the lower contacts

may be held closed by the currents which

flow through the entlre circuit, while the ten-
" sion -of armature-contact 2° may be so ad-

- justed that it will not be:actuated by

such
current, but will respond when the current is
increased to a predetermined amount, as by
the accidental groundirg or short—clrcmtmg
of mmb . When so actuated, a speclal sig-
nal will be given, as in the drawmgs The
closing of contacts 2 3 completes the ecircuit of

| battery 7= through lamp 4‘1 and bell 67, and
‘the latter may be cut-out when desired b the

short - ¢ircuiting smtch 52, With- thls AT-

. rangement the- various indications given by
the alarm apparatus wﬂl ‘therefore be sub-
. stantially the same as In a,ll of the systems |

shown, exc.ept that of Fig. 3
‘Figs. 36, 37, and 38 mdmate means by
the specw,l alarm—recewmg apparatus

allow the asso-

wiring of either circuit. “"Fig. 36 shows the
line-circuit wiring of the system of Figs. 1

and 22 and is generally illustrative of the ar- -
rangement commonly employed in all of the
{, I” on enter-
‘ing the exchange, pass through fuses frftof

systems described. The 11111

the protective
connected-to t

evice J and are perm&neutly
ermlnﬂls 1t and 2B upon the

. line side of the main dlstrlbuj;mcr rack Q.
Removable ] jumper-wires &’ y’ connect termi-
nals 1» and 3t dnd terminals 2 and 4* through

‘the interior of this rack, and the limbs are
then carried “through a permanéntly-con-
nected cable to the contacts of relay I* at the

rack P, which holds all of the line'and citt-off

're;la,ys of the telephone system. From the
" inner contacts of the relay the limbs extend,
i by a' permanently-connected cable, to the _
upon the mult1ple side of
the intermediate distributing-rack H. This
~cable also contains the wire 13*, terminating
16*, which forms a part of the circuitof -

Ch s 17* and 182 are permanently
connected to &nother cable to- the multiple.
jacks 7 7, and the answering-jack’s® and lamp
I are similarly connected to clips 192,.20?,
‘and 21* upon the opposite sn:le of the in-

on clip

termediate rack. Removable jumper-wires

umt'e cerrespﬂndlng c.hps through the. inte- _'

Tt is evident that .

75
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90
95_'
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- " It is evident that one skilled in the art may. -~
utilize my invention in other systems than - -
those shown - without departing from 1its .
spirit, and I therefore do not- wish to limit =
myself to the specific structure illustrated:-7¢
and deseribed. =~ - 0 T
- What I claiin as new and novel,-and desire -
to secure by Letters Patent of the United .
States,is— - oo
1. The combination in a telephone-ex- 75

change system of a central battery for supply-. -~ -
ing current to the subscriber’s instrument
and for signaling, means for interconnecting .
subscribers’ circuits for conversation, a sub- .~ . -
scriber’s instrument, a'circuit thereto, means 8o .

for maintaining a normally ¢ontinuous flow." -

of current in.thecircuit of insufficient strength

to affect the telephone signaling apparatus, .
alarm-receiving apparatus associated with.

tiorof thistack. - It willbeseen thatinsuchan |

~ arrangement it is possible by shifting the re-
" movable jumpers to connect any pair of out-
-side wires to any line of the switchboard and
also to . associate any answering-jack and
“lamp with any set of multiple jacks in the
system ‘and this without disturbing the per-
manent wiring. In.order to give the same |
“flexibility to the alarm system, a special set.
1o of clips S is provided on the main distribut-
B "u-tin%irack , to which the relays F are perma-
- nently connected. It is then only necessary
~ to run an additional jumper from a special
clip to a clip 3* of the telephone-line to bring
t5 about the required association, and these

umpers may be quickly shifted. from one I
r iine to another without disturbing any of the
- permanent, connections.. The wire 112 of the
- drawings indicates the connection when the
20

relay is in bridge, and resistance r may be lo-

“cated on the relay-rack and connected as

shown, if required. The  contact 14* of

those lines without the alarm apparatus

would be connected directly to wire 15* and

ground, and this would also hold good'if the |
. fplagr F is to be serially inclided in the line-|
imb.

the circuit and adapted to be maintained in
present in the circuit, and alarm -sending

to dePTriVe' said circuit of all current.. -

change, a telephone instrument, a circuit ex-

The - combination of & telephone-ex-

- . to , 85 -
‘its normal ¢ondition as long as any currentis

apparatus associated with the circuitadapted = -

| tending from the instrument to the exchange, -
“alarm-receiving apparatus responsive to any -
interruption of current in the circuit, alarm-
sending apparatus adapted when operated to: 95
interrupt the current in the circuit, means for = -~
maintaining normally a weak continuous cur-
rent.in the circuit of acharacter adapted to =
prevent the operation of the alarm-receiving. =~ -
_agp&ratﬁs, and a telephone-signal at the ex- 100
ehangeirresponsive tothe normal current but

| In the latter case both terminsals of
‘the relay would be wired to the special chps
“and a second jumper-wire (indicated by line.
30 12*) would be required, as well as the .remova.l_,-L
- of jumper x’. Fig. 37 indicates another simi-

" lar-construction, which also provides special
“protective devices for the alarm-equippéd
circuit, with an arrangement of cabling to
prevent any pessibility of  cross-talk. " In
this case, which shows the series connection,

35

- the relay F and the balancing-resistance 7
- are permanently wired: from one side to the

‘special clips 5T and 6f, being carried -through
ar-

of ]

40

45

50

~jumpers x’ ¥y’ of Fi
wires 111 13f and '12 S ]
37. 1t will thus be seen.thaf the limbs .|
are carried to and through the special alarm-.
‘receiving station as a parallel pair and con-
~ ‘nect at terminals 3* and 4® with: the regular -
of the _'1:.exchhn§a;"' The

58

. ]]:erm'a.nantrf wiring -_

- .tester J. These fusible dévices may be of-
‘any approved type of sneak-current protec--
- tor, and when used the use of the corre--

- sponding protective devices of the telephone |

the fusible devices 1* /* of thE'.light,nin%:_
e

il “F

system -ord.

_-_1 4t as indicated in "-"-"Fig .

es at 9f and 1 &tional

clips and wiring may be

 modifications shown in, Figs: 26,29, and 30
wlien necessary.
- ment. of Fig. 37

. I

F]ﬁ 38 shows the arrange-
with the relay F connected

1 -ordix r -located on the switch-
‘board side of :tlie main distributing - rack |
“would be unnecessary. The opposite sides
" of the relay and resistance are perman,eﬁtl?'r _-
connected. to -the special clips 7f and 8'.-
When it is desired to equip any telephone- -
line with the special apparatus, the regular
- 36 are replaced by the -

responsive to the current set up by the use.of

| the telephone; . . . - = o
8. Thecombination of & telephone-line ex- |
tending from an exchange to a substation, a

Ll Ty
L] ! b

Ics

source of currept.at the exchange normally. =

closed -through :a high resistance during the . . :
_disuse of the telephone and abnormally closed =~ ..~
‘through & low resistance during the use of the = -
telephone; an electromagnet adapted to bel1xo
energized by current through eitherihe high .

or low resistaice, alarm-recéiving apparatus
controlled by the electromagnet, a telephonic =

signal adapted to -be operated. by current .. .
‘through the low resistance, but not: by cur-:
‘rént through the high resistance; and alarm-" "
sending meehanism adapted to interrupt the - -
‘[“eircuit of: gg1d source of current and thus de- -

-eration of the sipnal-receiving mechanism.
“ -4, The ¢ombination in a telephone-ex-

‘energize: the electromagnet and cause the op— -~
120

change systemr of a normally closed circuit =
“extending fram the central office to a sub-
nat addl al | station, a soBrce of current in said circuit, an .
provided for the | alarm-rec¢éiving apparatus including in said 1
cireuiténergized by the normal current there- . - |
in and by the current therein when the tele-- -7

1’25

phoreis in use but responsive only to thein- -
terruptions of current in said circuit, an

in bridge instead of serially and requires no. | |

: 65

special explanation. ---: - . = - |

alprm-sending apparatus included in said cir-




o

emt e,nd edaﬁted to 1nterrupt the current | ehenge eystem ef a nermel

- o

therein, telephone apparatus associated with

- said clreult at the substation and ede.pted 1o
be incladed in and: to decrease the resistance -
-of said circuit when the telephone is ‘in use,-
‘and signal-receiving apparatus located at: the -

- central office and. e&epted to be operated only

“ when ‘the tele hone is in use.but unaffected:

b the current i smd mreult when the tele-‘""
- 1op _.

one is notin use.
‘5. The COIIIbl]l&tI{HI 111 a tele hene ex—

'eha,nge «ystem of ‘a normally close e1reu1t ex- |

- tending frem the central eﬁee to 8 subet,e-—

‘tion, &’ source  of. current in ‘said circuit, an
.elerm-reeelwng apparatus included in seld_.
. ecircult respenewe only to interruptions of the
current theréin, an alarm-sending apparatus’

. normally* memtelmng the continuity of-said

- circuit but-adapted when operated. to open ‘|
-~ 'zo and -close it, telephene apparatus associated
o withesaid circuit at the substation and adapt- |
. .ed to be included in and tb decrease the Te-
L '-"_'-eietenee of said. circuit when the telephene 18

in use, and -signal-receiving apparatus lo-

cated at the central office and adapted to be

operated only -when the telephone is-in -use

but unaffected by the current in said elremt '-

o when the telephene is not in uge.

30
35
o 40

745
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6. The eembmetlen in - a tele hone « ex-

ehenge system of .a normally closed circuit ex-"
. tendmg

rom the central office to a substation),
a source of current in said circuit, an elerm—

“reeewmg eplperetue included in ee1d circuit re- |
{ to interruptions of the current |

sponsive on
therein, an alarm-sending epperetus adapted.
to eontrel the continuity of said elrcult in a

predetermined .manner, telehene apparatus

associlated with said elremt ‘at the substation:
~and adapted to be included in and to decresse

the- re51etence of said circuit when the tele-

phene isinuse, and signal-receiving apparatus
cated at the central office and-adapted to

" be operated only when the telephotie’is in use |
the current in: eeld elrcmt'

-but unaffected by
‘when the telephone iIsnotinuse. - -~ = . -

" 7. The ' combination in a telephene ex-
change system of & normally closed circuit ex-

- tending from the central office to a substation, |
a source of current in said circuit, an eleetre-'f
magnet-controlling elerm-—reemvmg ‘appa-
-ratus permanently imcluded in the said cir-|
cuit and reésponsive only to interruptions of |
‘thé current’ therein, an alarm-sending’ appa- |
office; end adapted to be operated only when

 ratus normelly Il‘l&lllt&lnlllg' ‘the continuity

_;:5

60

| ! use but uneﬁeeted by the currént in said: ur- ]

65

of said circuit but adapted when' operated
“to open and ' close 1it; telephene apparatus,

associated with said circuit at the’ substation
and adapted to be included in and'to deéresse:’
the resistance e]: said circuit when the' tele—
phone is in" use, and signal-recéiving appa-
ratus located at the éentral office and adapted
to be operated only wheen ‘the telephone 1830

-eult when the telephene 1s not in use.

-,

—

| 82-5‘,623? -

extending from the central of

eleetremegnet -¢ontrolling ‘alarm -receivin
apparatus permanently 1n.-cluded inthe sai

of the current therein; an- elerm—-eendmg ap-

eleeed elrcult_ﬁf
ce to a substa~
| tion, a ‘source of current in said’ circutt; ﬁllffl

circuit and’ responsive only" to mtermptlonﬂ---_- .

peretue adgpted to eentrel the continuity of .

‘said circuit'In a predetermlned manner, tele-
‘| phone apparatus-associated with said- emeult
| at the substation and edept,ed to be included
in and to decrease the resistance of said cir-
| cait when the telephene 13 In use, and:signal-

recelving apparatus located at the ‘central

office and adapted to be operated -only when
“the telephene 1s'in. use but unaffected by the -

8o

current in ee1d e1romt When the telephcme 1s:-j-

not 1 -use.

9. The eembmetlen in a- telephone e:x:-?
che,nge system of a mormally closed -circuit -

extending from the central office to‘a substa-

to the -

tion, a source of current in-said - circuit, an
' eleetremegnetm -alarm-receiving device in--
cluded 1n said, circuit and energized ‘by the"
currents therein but responsive. only
‘interruption thereof, an elerm—eendmg ap-

paratus normally memtemm the continuity
| of said circuit.but adapted when operated to '
open and close it; a telephone apparatus as-
soclated with said ‘circuit at the substation
“and adspted to be included in:and to de--
crease the resistance of said circuit ‘when the

9%

95

telephone is' in usce, and swnel-reeelvlng ap-.

paratus  located ‘4t the central office and.’
adapted to be operated only when the tele-
phone is'in use but unaffected by the ¢urrent -
1n eeld elreult .rwhen the telephone 1S net 111

L= a

. TOO -

1"0 The eembmetlon in a telephene X~

change system -of a normally closed circuit
| extendmtr from the central office to a substa-
tion, a source of current in said circuit, an
eleetrenle,crnetle alarm-receiving - device in--

cluded in said ¢ircuit and’ energized -by the

currents therein but responsive only to’ the’
“interruption ‘thereof, an alarm-sending ap-
paratus ad epted to eontrol the continuity ef i
said ¢ircult 1n a predetermlned manner, tele--
‘phone eppemtue associated with said circuit
X1
in- and to decrease theiresistance:of said cir-
cuit ‘when the telephone isin use, and signal- -

at the substation and adapted to be included

recelving apparatus located at the centrsl

the telephene is if1 use ‘but:-unatfected by the
current 1n said elreult When the telephone 15
-'Ilotlnuee S A heer R
| The: emnblnetlen In & telephene e:x—-,-'
ehenge ‘system -of “a normally .closed circuit-
| extending‘from the central office to a substa-
"_flOIl “qb *éehree of current: ih’ SHLd elruut g4n’’

105

ITG

.120.

125

elerm-areeewi‘ng apparatus: ingldded in said:

a r{'ult: enerrfrl?ed by the nermal cu¥rent there-
1e'current therein; wlrenJ the; tele-

intand byt

- 8. The cembmetmn in- e telepheﬁe ; ex— | phene is in use but. respenewe enl‘y to ‘the in- 1 3e




825,628 | | )

. terruptions of current in said circult, an

alarm-sending apparatus normally maintain-

| mﬁ the continuity of said circuit but adapted
when operated to open. and close it;, tele-
-5 phone ASSOC)
."at the substation and adapted to be included
 in and to decrease the resistance of said cir-
cuit when the telephone is in use, and signal-
receiving apparatus located at the central
office and adap

the teléphone 1s In

. 'in use but unaffected by the
current in said circuit when the telephone 1s
I].Otill_u.ﬂﬁ.- R - S | o

change system of a normalk closed circuit
extending from the central tﬁ%ce to a substa-
‘tion, a source of current in said circuit, an
alarm-receiving apparatus included in said
~ circuit energized by the normal current there-
20 In and by _t%llﬂ, current therein when the tele-
phone is 1n use but responsive only to the in-

~ terruptions
- alarm-sending

. a5 mined manner, telephone apparatius -assQ-
7.7 ciated wita sai ‘circult at the substation and
.- adapted to be included 1n: a1 » decre:
‘resistance of said ‘circuit when the tele phone

.30 cated at the central office apted to be

e

perated only when the. telephone is’in use

~when the telephone ismotinuse.” ..
" '13..The - combination in a telephone - ex-
-change ‘system of. a normally
. extending from the central o
tion, a source of current in said circuit, an
- alarm-receiving apparatus included in said
circuit responsive only to interruptions of the

- 4o current therein, an a arm-sending apparatus

rupt the current there n, telep

use to vary the resistance of said circuit, and
signal-receiving ?p aratus located at the cen-
tral office and adap
'when the telephone is 1n use but unaffected
by the current in said circuit when the tele-
* go phone 1s pnotinuse. . - |
"7 14. The combination in _a telephone-ex-
 change system-of a normally closed circult
extending from the central ofhce to a
55 electromagnet - controlling. alarm -recei ving

apparatus permanently included in the said

circuit and responsive only to interruptions of

ratus included in saxd circuit and adapted tc
interrupt the current therein, telephone ap-
‘paratus located at the substation associated.

with said circuit adapted when the telephone

60

isin use to vary the resistance of said circuit,

and signal-receiving apparatus located at the

6 5 central office a_.'nd adapted to be operated only | ci_rcuit'-rﬁs'ponswe' only

apparatus associated with said circult

ted to be operated only when

..12. The combination in a télei::hbhe - eX- |

in and to decrease the

" is in use, and signal-receivl DE . :ﬁ,pafﬁms]o-
‘and ad

closed circuit:
ce to a substa-

included in said circuit and adaﬁted to inter-
ted to be operated only

sub-
station; a source of current in.said circuit, an

the current therein, an alarm-sending a,lzf;a,_ .
d to | 1n use. .

of current in said circuit, an | . The
_ ding apparatus adapted to control | change system of
the continuity of said circuit in & predeter- )

| ciated with said. circuit adaj

{
located at the central office and a
‘operated only. when the telephone 1s 1n use
‘but unaffected by the current in sald eircuit -
when the telephone isnotinuse.... = -

0 |
" but unaffected by the current in said circuit |

_ . _ one appara- |
tus located at the substation associated with
 said circuit adapted when the telephone 13 1n.

¢uit -and adapted
‘therein, telepﬁ

‘substation associate: .
‘ed when the telephone 1s in use to vary the
‘resistance of said circuit, and signal-recelving’
‘apparatus located
‘adapted to

__ p_hon?‘

‘change, sysi
‘station, a source of current in said circuit, an

‘alarm-receiving . _
eiredit responsive onl

‘circuit

telephone is 1n _ | | 1161
rent in said circuit when the telephone 1s hot

“change system

17

when the teiephdna is ‘n usé but unaffected
by the current in said circuit when the tele-

phone is not in use.

15. The combination in a telepht)ne#e::-_"’?"-':"_‘j". o
change system of a normally closed: circuit 7o
extending from.the central office to a sub- -,

station, a source of current in said circuit, an o

electromagnetic alarm-receiving: device in-: -

‘cluded in said circuit and energized by the ,
‘currents therein but res onsive only to the
“the interruption thereof, an alarm-sending
| agpara;tus included in said circuit' and adapt-
e

75

to interrupt the current therein, telephone.
apparatus located at the substation asso- -
| ted when the 8o
ielephone is in use to vary the resistance of -

said circuit, and signal-réceiving apparatus
apted tobe

The combination in a telephone-ex- -
a normally closed circuit
extending from the. central office to a sub-

station, a source of current in said circuit, an:igo .

Jarm-receiving apparatus included in sald: -

. -

16.

'. .-I

- circuit energized by the normal current there-
in and by the current therein when the tele-

phone i& in ise but responsive only te the.in-
terruptions of current in said circuit, an g5
alarm-sending apparatus included in said ¢cir- -
to interrupt the current ..
one apparatus located at the .
with said circuit adapt-

| at the central office and
be operated only when the tele-
js:in use but unaffected by the current -

| > ' In 105

1n said circul
" 17: The ¢ombination in & telephone-ex-
em of a normally closed circuit

110

extending from the central office to a

‘current therein, an alarm-sending apparatus

normally maintaining the continuity of said ;.

. but adapted when operated to open: 115
and close it, telephone apparatus. locatec at.
the substation associated with said circuif
adapted when the telephone is in use to vary
the resistance of said circuit, and signal re- .
ceiving apparatus located at the central ofhce 120
and adapted to be-operated. only when the

in use but unaffected by the.cur-.

'18. The combination in_ 8. telephone-exs. s 2§
of s mormally closed circwt
the. central office to a sulw-

extend ng from

station, & source of current in said circuit, an. .

receiving apparatus included in said” .
to interruptions of the 130..

alarm

100



a8

~ current therein, an alarm-sending apparatus

adapted to-control the continuity of said cir- .

cuit in a predetermined manner, ‘telephone

L]

appsaratuslocated at thesubstationassociated

>

* when the telephone

10

3 0Y ¢ QIIB'_iE not iIl ."'I.'I:ﬂ.e_-,

with said circuit adapted when the telephone

. ‘18 10 use to vary the resistance of said circuit,
;ﬂi%n;.ml—rgbeiﬁnﬁ apparatus located at the
ral o a

cent flice and adapted tobe operatedonly:
en . ) 18 11 use but unaffected
by the current in said circuit when the tele-

“ a

19. The combination in a telephone-ex-

- -change system of a normally closed circuit ex-

B 4

- 20

-cated at-the substation associated with said ; | s , _ i
| tion, -a source of current in said circuit, an

‘mal-receiving apparatus located .at the cen-

tending from the central office to .a substa-.
electremagnet -.controlling alarm - receiving :
apparatus permanently included in the said
clrcult and responsive only to Interruptions
an alarm-send ng ap--

the continuity :
en operated to-

paratus normally -]:_ru:ui]tlt-_a,inin%1
of sald circurt but adapted w
lephone apparatus lo-:

the telephone is in use .

circuit adapted when . . .
of said circuit, and sig-

te vary the resistance |

tral office and adapted to be operated enly:

‘when the telephone is in use but unaffected :

by the current in

30

35

b

said circuit when the tele--
phone is not in use. - I

20. The combination in a telephone-ex-
normally -clesed .circuit.

change system of a

electromagnet - controlling alarm - receiving

~apparatus permanently included in the said

‘circutt and responsive only

_ parsatus adapted to control 3
sald .circuit m a predetermined mammer, tele- |

40

na, 31 to Interruptions:
of the current therein, an alarm-sending ap-
the continuity ‘of-

phone apparatus located at the substation-

~assoclated with said circuit adapted when

45

 change system of a normally
- extending from the-central

the telephone is in use to vary the resistance
.of sald cirewmt, and signal-receiving appara-

tus located at the central office and adapted:

- to be operated only when the telephone s iin
- use but unaffecte

‘unaiflected by the currentin said cir-
cuit when the telephoneisnotinuse. . =
21. The combination in a telephone-ex-
lly closed circuit
office to a substa-

tion, :a source of current in said -circuit, an

electromagnetic alarm-receiving device  in-

‘55

'6'0:'

~ to vary the resistance of said

25y
65

. open_and close it, telephone
cated at the substation associ

cluded -in sald circuit and energized by the
currents. therein but responsive .only to the
interruption thereof, an al arm-sending ap-.

paratus normally maintaining the continuity

en operated to
apparatus lo-
_ stat associated with said
cirreuit adapted when. the telephone is in use
78 | o of circuit, and '
nal-receiving apparatus located at the cen-
tral, office and :adapted to be operated only
wihen the telephone is in use ‘but unaffected

of said circuit but adapted wh

-

| tus located at the centrsal office

. ¥

sig-
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phone is not inuse., . -

22.:The combination in a t )
| change system of a mormally closed circuit

| extending from the central office to a substa-
tien, a source of current in said circuit, an-

[ by the current in said circuit when the tele-

eiephone ~ex-

o

79

electromagnetic alarm-receiving device in- =
-cluded in said circuit and energized by the

{interruption thereof, an alarm-sending ap-
| paratus adapted to control the continuity of

said circult 1n a predetermined manner, tele-

| currents therein but responsive only to the '

VI

phone apparatus located at the substation

assoctated with said -circuit ;adapted when

: - : : ' - . .= ., ;h_+ FEN : - Coo - e - w : * . . -
ilon, a source of .current in said circuit, an ] the telephone is in use to vary the resistance

of said .circuit, and sign

eurt when the telephone isnot in use. -

| alarm-receiving ‘apparatus included in said

F

23. The .combination in :a ;t.gile;phuﬁ&;igfx; _,
change system of a normally closed cirguit
| extending from the central office to a substa-

circuit.energized by the normalcurrent there- ~
1n and by the current therein when the tele- "

8o

al-reoelving appara~ .
. | and adapted . -
to be-operated only when the telephane is in
use but unaffected by the current in said ir-.

|

ge "

phone isin use but responsivie only to the in-

terruptions of curremt in said .circuit, an

ing the continuity of said circuit but adapted
when eperated to open and .close it, tele-

extending from the central ‘of%ce to a substa- ] phone apparatus located at the isubstation

~tion, a source of current in said circuit, an

| associated with said .circurt -adapted when
the telephone is in use'to vary ‘the resistance

tus located at the central office and adapted

to be operated only when the telephone is in

L)

cult when the telephone is not in use.

I._.'I

b:ha’nge system -of a méermal

I
extending from the central -of%ﬂe"t@ a substa-

slarm-sending apparatus normally maintain-

use but unaffected by ‘the current in said air-

95

N ele
! i .

of :said circuit, and signal-receiving appara-

X0 5

24. The combination in a telephone -ex-
closed ¢ircunt

tion, a seurce of current in. said clreuit, an

alarm-receiving apparatus “included in said

L

| m*ned manner, telephone apparatus located

adapted whenthe telephone ds in use to VATY
the resistance of said circuit, and signal-re-

office and adapted to be operated only when

1160

circuit energized by the normal current there-
in and by the current therein when the tele-
| phone is in use but responsive only to thein-

terruptions of :¢urrent in said circuit, an
| alarm-sending apparatus adapted to control
the continuity of said circuit in a predeter-

x15

at the substation associated-with said circuit

I20

‘celving apparatus located at the central

the telepbone in use but unaffected by the

current in said eircuit when the telephone is "

notm use.” . R
25. The combinatio:r in a ‘telephone-iex-

extendmg from the ceritral office to a substa-
fion, a source of current in said eircuit, .an

alarm-receiving apparatus included in said

1.2.5

change system -of a mormally closed circuit

3o
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circuit responsive onl to interruptions of the | 29. The combination in a telephone-ex-
current therein, an alarm-sending apparatus | change system of a normually closed circuit.
included in said circuit and adapted to mter- extending from the central office to a substa
rupt the current therein, telephone appara- | tion, a source of current in said circuit, an
s tus associated with caid circuit at the sub- | electromagnetic alarm-receiving device 1n- 70
station and adapted to be included in and to | cluded in said circuit and energized by the
decrease the resistance of said circuit when | currents therein but respousive only to.-the -
the telephone is 1n use, and signal-recelving interruption thereof, an alarm-sending ap-- =~ °
apparatus located at the central office nor- | paratus included in said circuit and adapted -
- 1o mally included in said circuit and adapted to | to interrupt the current therein, telephoné 75

respond to give its sienal when said telephone apparatus associated with said circuit at the' .

is in use. S 3 7 | qubsfation and adapted to be included in and

798, The combmmation .in atelephone-ex- | to decrease the resistance of said circult when

- change system of a normally closed ecircuit | the telephone is in use, and signal-receiving .

15 extending from the central office to a substa~ apparatus located at the central office nor- 8o
tion, a source of current in said circuit, an mally included 1n said circuit and adapted to .
‘alarm-recelving apparatus included in said | respond to give its signal when said telephone -
circyit responsive only to interruptions of | is in use. | - - T

" the current therem, an alarm-sending appa- 30. The combination in a telephone-ex- -

20 ratus included in said circuit and adapted to | change system of a norm’&l%%?--closed circuit- 85
interrupt the current therein, telephone ap-| extending from the central office to a substa- .

~ paratus associated with said ecircuit at the | tion, a source of current in said circuit, an-
" substation and adapted to be included in | electromagnetic alarm - receiving device in-

~ and to decrease the resistance of said circuit | cluded in -said circuit and energized by the
25 when the telephone 1s in use, and signal-re- | currents therein but responsive only to the -go -
7 ceiving apparatus normally included in said interruption thereot, an alarm-sending appa-
circuit and unaffected by the normal current ratus included in said circuit and adap lf to
therein, but adapted to respond to give its | interrupt the current therein, telephone &1;])-. |
* signal when the telephone 1s in use. | paratus associated with said ecircuit at the
20 .27. The combination 1 4 telephone - ex- substation and adapted to be included in and 95
change system of a normally closed circuit | to Jecrease the resistance of said circuit when
-extending from the central office to a substa- | the telephone is In use, and signal-receiving

‘tion, a source of current in sald circuit, an | apparatus normally included 1n said circwit
electromagnet - controlling: alarm - receiving | and unaffected by the normal current there~ =
35 apparatus permanently included in the said | in but adapted to respond to give its signal roc
7Y civcuit. and responsive only to interruptions when the telephone is in'use. . S
~of the current therein, an-alarm-sending ap--| 31. The combination in.a telephone -ex-
“paratus included in said circuit and adapted | change System of a normally closed circuit
- to interrupt the current therein, telephone | extending from the central office to a substa- -
40 ap aTatus associated with said circuit at the | tion, a source ol current in sald circuit, an 1og5

substation and adapted to be included in. and | alarm-receiving apparatus. included i said
to decrease the resistance of said circuit when | circult energized by the normal current there-

- '

the telephone is in use and signal-receiving | in and by the current therein when the teles .
- apparatus located at the central office nor- | phone is in use but responsive only to the 1n-
45 mally included in said circult and adapted to terruptions of current ‘in said circuit, an r1o-
respond to give'its signal when said telephone alarm-sending apparatus included in 'said eir- -
~is.in use. | - - o cuit and adapted to interrupt the current -
28. The combination In & telephone ~ ex- therein, and signal-receiving apparatus lo-
.change system of a. normally ¢losed circuat cated at the central office normally included
g0 extending from the central office to a substa- | 10 said circuit and adapted to respond to give 115
" tion, a source of current in said cireuit, an | its signal when said telephone is in use. .
“electromagnet-controlling alarm-reciving ap- | 39 The combination in a telephone-ex-
paratus permanently included in the said eir- change system of a normally.closed ‘eircult
~ ‘cuit and responsive only 0 interruptions of extending from the central office to a substa-

55 the ‘current therein, an alarm-sending appa- tion, a source of current in said circuit, an izo
- ratus included in said circuit and adapted to | alarm-receiving apparatus included in said i
interrupt the current therein, telsphone ap-~ | circult energized by the normal current there-

- paratus’ associated with ssid circuit at the | in and by the current therein when the tele- ..
substation and adapted to be included in anid | phone is in use but responsive only to the m-

60 todecrease the resistance of said circuit when terruptions of current in said circuit, an 125
' the telephone is in use, and sighal-receiving alarm-sending apparatus included in said eir- %
apparatus normally included 1n said circuit. cuit and adapted to interrupt the current

L and unaffected by the normail current: therein | therein, telephone apparatus associated with

 but adapted to respond to give its signall] said circuit at the substation and adapted to
. 65 'when the telephone 1s inugs. 1 be included in and to decrease the resistance 130




20

of said circuit when the telephone is in use ,

- and signal-receiving apparatus normally in-

cluded in said circuit and -unaffected by the

normal ecurrent therein but adapted to re-

5 spond to give its.signal when the telephone is
1N use, - -

33. The combination in a telephone - ex-

~.change system of s normally closed circuit

- extending from the central office to a sub-
1o station, a source of current in said circuit, an
-alarm-receiving apparatus included in sald
circuit responsive only to interruptions of the
current therein, an alarm-sending apparatus
normally maintaining the continuity of said
circuit but adapted when operated to open
and close it, telephone a paratus associated
with said circuit at the substation and adapt-

- ed to be included in and to decrease the re-
- sistance of said circuit when the telephone is
20 In use, and signal-receiving apparatus lo-
cated at the central office normally included
adapted to respond to give

1ts signal when said tel%phone 1S 11 use.

34. The combination in a telephone - ex-
change system of g normally closed circuit
extending from the central office to a sub.
station, a source of current in said circuit, an
alarm-receiving apparatus- included in said
circuit responsive only to interruptions of the
current therein, '
normally maintaining the continuity of said ;
circuit but adapted when operated to open
- and close it, telephone a

with said circuit at the substation and adapt-
35 ed to be included in and to decrease the re-

“sistance of said circuit when the telephone is
*In use, and signal-receiving apparatus nor-

“mally included in said circutt and unaffected
by the normal current therein but adapted to
40 respond to give its signal when the telephone

- 1s1n use. | | I

35. The combination in a telephone - ex-

. change system of a normally closed circuit
 extending from the central office to a sub-
station, a source of current in sald circuit, an
alarm-receiving apparatus included m said
- cireuit, responsive only to interruptions of the
current therein, an alarm-sending a paratus

| - adapted to control the continuity ofp said cir-

50 cuit in a predetermined manner, telephone

~~ apparatus associated with said circuit at the
substation and adapted to be included in and
to decrease the resistance of said circuit when

- the telephone is in use, and signal-receiving
55 apparatus located at the central office nor.
mally included in said circuit and adapted to J
respond to give its signal when.said telephone
1s In use. - -

36. The combination in a telephone - ex-
change system of a normally closed circuit
extending from the central office to a substa.
tion, a source of current in said cireuit, an
alarm-receiving apparatus included in said

L5

25

30

45

6o

apparatus loca

1S 1N use.

cluded in said circuit and
an alarm-sending apparatus |

paratus associated |

by the normal current therein

circuit and responsive only

office normally included

- eircuit responsive only to interry ptions of the
65 current thercin, an alarm-sending apparatus |

-

}
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| adapted to control the conti}niity of said cir- %

cult in a predetermined manner, telephone
&pl;))aratus associated with said circuit at '-
substation and adapted to be included in and
to decrease the resistance of said circuit when
the telephone is in use, and signal-receiving

ted at the central office nor-

nially included in said circuit and adapted to
respond to give itssignal when said telephone

] L L a ) 75
-37. The combination in a telephone - ex-
of g normally closed circuit

: the central office to a substa- °
tion, a source of current in

0 sald ecircuit, an
electromagnet controlling

change system
extending from

. alarm - receiving 8¢
apparatus permanently included in the saj o
circuit and responsive only to Interruptions

of the current therein, an alarm-sending ap-
paratus normally maintainin the continuity
of said circuit but adapted w en operated to 85
open and close it, telephone apparatus asso-

ciated with said circuit at the substation and

adapted to be included in and to decrease
the resistance of said circuit when the tele-
phone is in use, and 'signal-receiving appara- 9o
tus located at the central office normally in-
adapted to respond

to give its signal when said telephone ‘is in
use. . ' -

apparatus
circuit and responsive on Yy to interruptions

of the current therein, an alarm-sending ap-
paratus normally maintainine the continuity

of said circuit but adapted w%en operated to
open and close it, telephone apparatus asso- ios
crated with said circuit at the substation and
adapted to be included in and to decrease the
resistance of said circuitiwhen the telephone

1s in use, and -signa‘l—receiving-appamtus nor-
mally included in sald circuit and unaffected 11c-
| but adapted to
give its signal when the telephone isin use.

alarm - receiving
m'the said
| to interruptions
of the current therein, an alarm-sending ap- 120
paratus adapted to control the continuity of -

L

‘said circuit in a predetermined manner, tele-

phone apparatus associated with said circuit

adap
cuit when the telephone is in use, and signal- -
receiving apparatus located at the central
_ | i said circuit and
adapted to respond to give its signal when

said telephone is in use. 130"
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£ tem
. substation to a central office,

IO

agiid circuit and uiiaffected by the normal

current therein but adapted te respend te
give its.signal when the telephone is in use.

47. A combined telephone and alarm sys-

teln comprising a circuit extending from a
, _ means for sup-
plying 8 relatively small current to said cir-

cult, means operated only by an increase of

said relatively small current to receive a tele-
pPhone-signal, means operated by a decrease

of said relatively small current to receive an
alarm, telephone-signaling means for sending -

" anm increased current through said telephone-

Ent

20

30

35

t!,O

euit. L - S
48. ‘A combined telephone and alarm 8ys-

signal-receiving means to cause its opera- _-
| - means for
sending  a decreased current ti rough said

tion, alarm - signal - transmitti

alarm-receiving means to cause its operation,
and means at the substation and central of-
fice for holding conversation over said cir-

tem comprising a circuit extending from a
substation te a central office, micans for sup-~
plying a relatively small current to said cir-
cult, means operated only by an increase of
said relatively small current to receive's tele-

phone-signal, means operated only by a de-
crease of said relatively small current to re-

celve an alarm and to indicate an-open cir-

euit, telephone-signaling means for sending
an mcreased current through said telephone-

signal-receiving means to cause its operation,
alarm-signal-transmitting means for sending
a decreased current through said alarm-re-
eelving means  to cause its operation, and
means at the substation and central office for
holding conversation over said circuit. =

49. A combined telephone and alarm sys-

~tem comprising a circuit extending from a

substation to a central office, means for sup-

- plying a relatively small current to said cir-

45

55

6o

- 65 creased current through said telephone-sig- |

phone-signal’ means

curt, means operated only by an increase of -
sald relatively small current to. receive a tele-

phone-signal, means operated by a decrease
of said relatively small current to receive an
alarm and to indicate a ground at any point
1n said eircuit beyond the central oflice, tele-

phone-signaling means for sending an in-

ereased current through said ‘telephone-sig-

nal-receiving means to cause its operation,
| al&rhn—-sggn'_:Ll—tran_:iﬂ-mttlng means for sending

4 decreased current through said alarm-re-
eerving means to cause its operation, and

50. A combined telephone and alarm SYS-

tem comprising a eircuit extending from a
substation to a central office, means for sup-
plying a relatively small current to said cir-

curt, means operated only by an increase of
saxd relatively small current to receive a tele-
operated by interrup-
current to receive an alarm, tele-
-an in-

trons of an
phone-signaling means for sendi

means at the substation and eentral office for
holding conversation over said circuit. .

925,683

nal-receivi

receiving means to cause its operation, and

~means at the substation and central office for

holding conversation over said circuit.

51. A combined telephone and alarm sys-

s -meé,ﬂs- to cause ifs operation,
‘alarm-signal-transmitting means for inter-
rupting the currrent supplied to said alarm-

7.*0_*

tem comprising a circuit extending from a

substation to a central office, means for sup-

Pplying a relatively small current to said cir-
cult, means operated only by an increase of
‘said relatively small current to receive a tele~

phone-signal, means operated only by inter-
ruptions of current to receive an alarm and
to indicate an open circuit, telephone-signal-
mg means for sending an increased current

through said telephone - signal - receiving
means to cause its operation, alarm-signal-
transmitting means for interrupting the cur-

rent supplied to said alarm-receiving means
to cause its operation, and means at the sub-
station and central office for holding conver-

sation over said circuit. .

52. A combined telephone and alarm SYS-
tem comprising a circuit extending from a
substation to a central oflice, means for sup-

‘plying a r elatively small current to said elr--

cuit, means operated only by an increase of
sald relatively small current to receive a tele-
phone-signal, means operated by interrup-

tions of current to receive an alarm and tein-

dicate a ground at any point in said circuit
beyond the central office, telephone-signal-
ing means for sending an increased current

through said telephone - signal - receiving
means to cause 1ts operation, alarm-signal-
transmitting means for interrupting the cur-
rent supplied. to said alarm-receiving means

to causelts operation, and means at the substa-

‘tion and central office for holding conversa-

tion over said circuit. o

53. A combined telephone and alarm sys-
tem comprising a circuit extending from g
substation to a central oflice, a source of cur-
rent included in said circuit, a relatively high
resistance included in said eircuit to cut down
the' current therein to a relatively small

value, means operated only by an increase of |
sald relatively small current to receive a tele-.

phorne-signal, means operated by a decrease

~of 'said relatively small current fo receive an

alarm, means for decreasing the said rela-

tively high resistance in said circuit, where by

said telephone-signal-receiviiig means is Op-
erated by the resulting increased current in
sald circuit, alarm-signal-transmitting means
for sending a decreased current through said

alarm-receiving means to cause its operation,

and means at the substation and central
office for holding conversation over said ei: -
cuit. o - .

54. A combined telephone and alarm sys-
tem comprising a circuit extending fron: a

SLG.' ﬂ

1o
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100

105
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11'5.

substation to a central othice, a source of cur-

rent included in said circuit, a relatively high

130
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~ 40. The combination in a telephone - ex-
change system of a normally closed circuit

extending from the central office to a substa~
tion, a source of current in said circuit, an

5 electromagnet - controlling alarm ~receiving

~"apparatus permanently included in the said

circuit and responsive only to interruptions
- of the current therein, an alarm-sending ap-
' paratus adapted to control the continuity of

10 said circuit in a predetermined manner, tele-

phone apparatus associated with said circuit

 ‘at the substation and adapted to be included :
in and to decrease the resistance. of said cir-

cuit when the telephone is.in use, and signal-

| 1'5 receiving apparatus normally included m |
said circuit- and unaffected by the normal
‘current therein but adapted to respond to.

give its signal when the telephone is in use.

. 41. The combination in a telephone-ex-
20 change system of a normally ‘closed circuit
extending from the central office to a substa-
tion, a source of current in said circuit, an

 electromagnetic. alarm -receiving device in-

*  ¢luded in said circuit and energized by the
2t currents therein but responsive only to the
~interruption thereof, an alarm-sending ap--
paratus normally maintaining the continuity

- of said circuit but adapted when operated to

“open and close it, telephone apparatus.asso-
3o ciated with said circuit at the substation and
~ -adaptedto be included in and to decreasethe

resistance of said circuit when the telephone

is in use, and signal-receiving apparatus lo-

cated at the central office normally included

35 in said ciréuit and adapted to respond to
give its signal when said telephone 1s 1n use..
42, The combination in a telephone-ex-.
change system of a normally closed circuit

~_extending from the central oi%c'e. to a substa--

40 tion, a source of current in said circuit, an

electromagnetic alarm -receiving device in-
cluded in said ciréuit and energized by the

~ currents therein but respounsive only to the

-interruption thereof, an alarm-sending ap-.

15 paratus normally maintaining the continuity
- of said circuit but adapted when operated to

~ open-and close it, telephone apparatus asso-
ciated with said circuit at the substation and |
‘adapted to be included in and to decrease
‘g0 the resistance of said circuit when the tele-
phbone is in use, and Sifnalﬂreceiv:ing appa~-

 ratus' normally included in said circuit and

- unaffected by the normal current therein but

“adapted to respond to give its signal when

55 the telephone isin use. _

"43. The combination in a telephone'—ej;:—,

change system of a normally closed circuit
extending from the central office to & substa-

tion, a source of current in said circuit, an
6o electromagnetic alarm-receiving device .in-
“cluded in said circuit and energized by the

currents therein but responsive only to the-

_interruption thereof, an alarm-sending appa-

-

- 1

said circuit in a predetermined manner, tele- 65

phone apparatus associated with said circuit
‘at the substation and adapted to be included

in and to decrease the resistance of said cir-

cuit when the telephone is in use, and signal-
receiving apparatus located. at the central
office normally included in said circuit and
‘adapted -to respond to give its signal when
‘said telephone is in use. = )

70

44. The combination in a teleph{)iie-exf -

‘change system of a normally closed circuit
-extending from the central office to a substa-

tion, a source of current in said circuit, an

_electromagnetic alarm-receiving device in-
cluded in said circuit and energized by the " -
‘currents therein, but responsive only io-the 8o
interruption thereof, an dlarm-sending appa-

ratus adapted to control the continuity of

said circuit in 8 predetermined manner, tele- .

phone apparatus associated with said eircuit.
“at the substation and adapted to be included
in and to decrease the resistance of said cir-
cuit when the telephone is in use, and signal-~

receiving apparatus normally included in
said circuit and unaffected by the normal

current therein but adapted to respond to
give its signal when the telephone 1s in use.
" 45. The combination in a telephone - ex-

‘change system of a mormally closed circuit
| extending from the central office to a sub-
‘station, a source of current in said circuit, an
alarm-receiving apparatus included in said
“circult ﬂner%[zed' by the normal current there-

in and by the current therein when the tele-

phone is in use but responsive only to the in-
terruptions of current im - said circuit, an

alarm - sending apparatus .normally main-
taining the continuity of sald circuit but

adapted when operated to open and close 1t,
telephone apparatus associated with said cir-
cuit at the substation and adapted to be in-
cluded in and to decrease the resistance of

said circuit when the telephone is in use; and

signal-receiving apparatus located at the cen-
tral office normally included in said. circuit -

and adapted to respond to give its signal
when said telephone is In use. :

station, a source of current in said circuit, an

‘alarm-receiving apparatus included in said

circuit enef%:lized by the normal current there-

in and by the current therein when the tele- -
phone is in use but responsive only to the in-- . -
120

terruptions of current in said circuit, an
alarm-sending apparatus normally maintain-

ing the continuity of said circuit butadapted

when operated to open and close it, tele-

phone spparatus associated with said circuit:
at the substation and adapted to be included
1in and to decrease the resistance of said eir-

cuit- when the telephone is in use, and signel-

‘ratus adapted to control the continuity of | receiving epparatus mnormally included 1.
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resistance included in said circuit to cut down !
the current therein to a relatively small
- value, means operated only by an increase of

 said relatively small current to receive & tele-

phone-signal, means operated - by interrup- |
‘tions of current to receive an alarm, means
for decreasing the said relatively high resist-
~ance in said circuit whereby said telephone-
! means is operated by the re- \
ro sulting increased. current. In said circuit,
~ alarm-signsal-transmitting means for inter-
rupting the current supplied to said alarm-
receiving means to cause its operation, and

means at the substation and central ofﬁc,é for |

holding conversation over said circuit. .
" B55. A combined telephone and alarm sys- -
temn comprising a circuit extending from a
substation to a central office, a source of cur-
~ rent included in said circuit, a relatively high
20 resistance branch at the substation included
in said circuit to cut down the current there-
" in to a relatively small value, means oper-
. ated enly by an inerease of said relatively
small current to receive a telephone-signal,
means operated by a decrease of said rela-
tively small current to receive an. alarm,

means for closing ‘resistance branch
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~around said relatively high resistance where- |

by said telephone-si

_ enal-recéiving means- 18-
3o operated by

the resulting increased current

in said circuit, alarm-signal- transmitting |
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It is hereby certified

tion rvquiring correction, as follows*

[ i

a comma should be inserted

| "‘"ﬁpring,”

should be inserted before “oEe
. reference-numeral I; page 12,line 1

L 5 7°, 8°, and &°, respectively; pa;
page 13, line 82, a comma should be
line 87. reference-numeials 42 37 should

of the case in the Patent Office.

~ {emaAL.]

conlact; page 6, line 65, the reference-letters e
| after the word * closing ; _ |
after the reference-letter « I ghould be stricken out. and inserted after the reference-

- 1°; page 13, lines 16, 85, 88, and 90 the reference numerails _
page 13, line 29, reference-numeral
inserted after the word ‘ operates;

Signed and sealed this 13th day of November,

o+

o3

means for sending a decreased current

through said alarm-receiving means to cause
its operation, and means at the substation
and central office for holding -conversation

-over said circuit.
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temn comprising a

substation to a central office, a source of cur-
rent included in said eircuit, a relatively high
resistance branch at the substation included
in said circuit to cut down the current there-
in to a relatively

ated only by an increase of

_ said -relati#elfr
small current to receive a telephone-signal,
means operated by interru tions of current
to receive an alarm, means for closing a low-

resistance branch around said relatively llngh -
nai-re-

resistance whereby said’ telephone-si
ceiving means is operated by the resu ting 1n-
cressed current in said circuit, alarm-signal-
transmitting means for interrupting the cur-
rent supplied to said alarm-receiving means
to cause its operation, and Iu
station and central office for holding conver-
sation over said circuit. |

In ‘witness whereof 1 herei'mtu subscribe

‘my name this 22d day of April, A. D. 1904.
- " ““HARRY G. WEBSTER.. |

‘Witnesses: |
- E. M. KLATCHER,
Geo. E. Waipo.

that in  Letters Patent No. 825,623, granted July 10, 1906,

upon the application of Harry G. Webster, of Chicago, Illinois, for an improvement
in a - Combined Telephone and Alarwn System,” errors appear
Page 3, line 84, the word

in the_printed speeifica-
« contactsa ”’ should read

C'"” should read C.C'; page 7,line 30,
" page 9, line 20, the word ““‘or’’

1Y

letter 1 same line; page 9, line 87, the reference-letter ** j-‘”'-folllowingf the word
second occurrence. should read 7°; page

10, line 46, the reference-letter C

page 11; line 97, réference-letter ¢!’ should read
21.reference-letter “1”’ should read reference-num eral

‘5%, 1%, 3%, 587 should read
<« 57 ghould read 6%
”? and page 14,

read 2° 3°; and that the said, Letters Patent

- shouid be read with these corrections therein that the same majy conform to the record

A.D., 1906. ' |
B F. I. ALLEN,

- Commassioner of Patents.
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Corrections in Letters Patent No, 825 623

Lt 1s hereby certified that in Letters Patent No. 825,623, grented July 10, 1906,
upon the application of Harry G. Webster, of Chicago, Illinois, for an improvement
In 4 -~ Combined Telephone and Alara System,” errors appear in the printed apecifica-
tion requiring correction, as follows: Puage 3, line 84, the word “‘ contacts”’ should read
conltact; page 6. line 65, the neference-letters “ C' C'” should read C C; page 7, line 30,
a comma should be inserted after the word * closing;’’ page 9, line 20, the word “or
after the reference-letter *{'” ghould be stricken out and inserted after th'e reference-
letter “{” same line; page 9, line 87, the reference-letter *“;'” following the word

| spring,” second occurrence. should read j°; page 10, line 46, the reference-letter €

—_— .

— - . . — [

e =

should be inserted belore ©C*;” page 11, line 97, réference-letter “!” should read
reference-numeral 7; page 12,line 121, reference-letter “1?’ should read reference-numeral
I*; page 13, lines 16, 85, 88, and 90 the reference numerals ¢ 5%, 1E, 3%, 5%’ should read
6%, Iy %°, and &, respectively; page 13, line 29, reference-nnmeral “5” should read 5
page 13, line 82,2 comma should be inserted after the word ¢ operates;” and page 14,
hoe 87, reference-uumerals 42 3” should read 2° 8°; and that the said A Letters Patent
shoutd be read with these corrections therein that the same may conform to the record
of the case in the Patent Office. a
Signed and sealed this 13th day of November, A. D., 1908.
[8EAL. ] F. I. ALLEN,
Commassioner of Patents.




	Drawings
	Front Page
	Specification
	Claims
	Corrections/Annotated Pages

