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F'o all whom it may concersn:

p. transmissio
~ substation . _
‘windings of an clectromagnet, this magnet

1s made to_a spring-jack of the line.
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" Be it known that I, Harry (. W EBSTER,.

residing in Chicago, county of Cook, and
State of Illinois, have invented new and use-
ful Improvements i Telephone Systems, of
which the following ' | |

rhic is a speciiication.

My invention relates to. telephone ex-
change systems and more particularly to
systems of that type in which current for
yernission and signaling is supplied to the
from a central source through the

being connected with the telephone line nor-
mally and during conversation. ‘Inis elec-

" tromagnet is preferably a relay magnet and
serves to partially contrel the signais asso-

ciated with the hne. N
The principal object of the invention 18 to
provide novel means whereby the winding

“or windings of the electromagnet may be dis-
connected from the line when & TIRZINg sig-

nal is to be actuated &b the substation, thus
preventing the shunting of the ringing cur-

‘vént through the'magnet winding or the dis-

play of false signals through the energlzaiion
of the magnet by-the ringing current.
Further cbjects of my invention will be

apparent from the following deseription.

Jn accordance with my inventicn | 48S0CI-
ate with each line circult a so-called ‘“‘double-
acting’’ relay. Relays of this type aie
characterized by the fact that their c¢

‘ contacts
have two operative positions other than

“normal, the two positions being controlied
by energizing currents of different value or

character. This relay is utilized when ac-
tuated by what may be called its ormal
energization, to control at one point the cir-
cuit .of a calling signal from the subsecriber,
and it may be also utilized to control the dis-
play of a supervisory signal after connection

the ringing signal is to be actuated at the sub-
station, means are provided for securing an
abnormal energization of the relay and in

response to this abnormal energization, the

relay eontrols contacts which serve to inter-
rupt the normal battery connection of the
line limbs, and thus leave one
limbs. free from earth connections and pre-

venting -any interference ifrom ‘this cause |

with the signal. R _
. The invention will be more fully under-
stoad from the accompanying . drawings

forming a part of this specification in which |
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Specification of Letters Patent.

Patented Aug. 25, 1908.
Serial No. 442,287,

When

e

or both lne |

organized in accordance with &

necting apparatus.

tion. Fig. 2 is a diagram illustrating
which the double-

display of &

R Te)

R SrrIng b Fiﬁ 1 ﬁj...-ﬂﬂ(i
Refermng vo fig. 1,

Theequipment at the

Figure 1 illustrates two subscribers hines.
Freferred_

ines are

form of my invention. These
shown as terminating at a central

double-acting relay also serves as a line relay
to cause the display of a signal at the central
office when circuit is closed at the substa-
4
modification of Fig. 1 1o
acting line relay serves also to. control the

provided with three. contact

&

relay in a local eircuit serves normally to con--

&

the cireuit of the line signal and abnor-

a
k

EJ.J-. L

mally to control the connecuions of the line
relay to the line hmbs. ifig

. 4 illustrates a
structure different from that of Hig. 3 In that
the double-acting relay is a polarizec relay

_ in Fig. 1. }ig. 3
| illustrates a modification of the siructure of

‘Tig. 2 in which the ordinary hne relay 1s pro-
vided, and in which a double-acting cut-ofl

_ office and
there associated with appropriate cord con-
In this diagram, the .

60

a5

supervisory signal, andin which

the spring-jacks or connection terminals for
the line are
pleces instead of two as

70

30

and is operated by currents of op osite po-

dift erent

larity rather than by currenis of
strength asin fig. 3. - . R
" i{ike characters rvefer to corresponding
narts in the several igures. L

* 1

B indicate the
two substations which are connected to the
central office by suitable telephone lmes.
i substations, which may.
be of any preferred type, is here shown as

comprising a condenser ¢ and & ringing signal

' or call beli b normally in bridge of the line
Yimbs and a receiver r and transmitter £1n an
alternate bridge of the line limbs adapted to
be closed at the upper contact

of the hook
switeh h. At the central office a relay 3 1S
provided having two windings. TIts contacts
are so arranged that when the relay is ener-
gized by a relatively weak current, a circult
will be elosed at armature 9 and contact o,
but the connection indicated at armature 6
and contact 7 will -remain uninterrupted.
When the relay is energized by a relatively
strong current, both sets of contacts: will be
cotuated and winding 4 thus discomnected
trorn limb 1 of the line. When the sub-
seriber at substation A desires to initiate a
call and removes his receiver from 1ts switch
hook, current will flow from the intermediate
terminal of battery C through’ winding 4,

S
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-contaot 7, mmature 6, limbs 1 and 2 and

windine 5, through the ﬂrm.md or return side
of the hatter y. This current is of relatively
low voltage and will produce a normal ener-
gization of the relay, and the resulting at-

traction of armature 9 completes. a current
for lamp 10 through contact 8, and through
~contact 14 and armature 13 of rel&y 11, thus
'_Huhcatmﬂ to the operator that a c()mlectlon

18 dealrod Upon insertion of the connect-
ing plug O into the jack § of the calling line,

current will flow from the 111termedla,te ter-

minal of battery ‘C through relay 24, strand
20 of the cord errcuit, contact 16, winding 12

i5 Of relgy 11, and wmdmﬂ 5 of relay .3 to
~eround.

A current, wilt also flow through
relay 23, strand 19, contact 17 of the spring-
jack, Wmdmg 15 of relay. 11,

ground This current serves to energize re-
lay 11 and the energization of relay 23 serves
to prevent the display of the supervisory

lamp 27 which would otherwise have its cir-
cuit completed at the contacts of relay -24.
The energization of relay 11 serves to extin-
guish Lunp 10 by opening its circuit at arma-

tum 13 and com.«mt 14, and armature 6 of re-

l..w 3 Temalns in 1ts 1101“11"14,1 posl‘fml} at this’
fane.

The operator actuates her hstening

key k and after learning with what litie con-

nection 1s desired, m thls case that of sub-

seriber. B, she tests in the usual way. If the
line be: 1dle contact 16 of the jack will be at
the potenual of the grounded side of the bat-
tery and no current flow will result. If the
line -be busy, the contact 16 then being con-

- nected with an active terminal of the battew

40

49

55

through the sleeve qtrand of the connected
cord r*ll(-mt current will flow when the test
1S madie, from (‘(}Tlf:_i(;t- 16 through strand 21,

a,un&um, 30 of relay 26, 1ts nonnallv close l '

contact and to gr ound thr()unh the common
test relay 31, and the resultmw energization
of relay 31 closes acircuit of he ttm VC‘thl ough

the test winding of the operator's induction ,

coil, thus giving the required mdication.
fmsmmmr that the line be idle, the operator
inserts the connecting plug P and actuates
her ringing key k’. A circuit may then be

traced from the upper terminal of battery C
through resistance 32, contact 16, winding

12 and through Wmdmg 5 ofrelay3 to ground

Thlb current being of higher potential than

that which is normally supplied to relay 3,

causes the actuation of both of 1ts a,rmdture
contacts and also energizes r elay 11.

" tuation of armature 6 disconnects winding 4

60

68

“vents the display of

ef relay 3 from limb 1 of the line, thus leav-
g that limb {ree. from battery or earth con-

_nectmn.s, gnd the éner%lza,tml% O{) reltz;,ly 11 [%1"“6—
aINp e -inter- .

TUpHIon of- its circuit at cnnta,ct rM A cir-

cuat for PInging gurrentemuy then be meu:
from generator @& through contact 17 of the

winding 12 and Wmdmﬂ' 5 to ground.
current being of r elatwclv small value, arma~

and thenee_l
through the line Hmbs fmd wmdmﬂ 5 to

from.

The a,c- |

887,242

ground through winding 5 of rela,y 3 or
1}11'{)110*11 winding 12, cont act 16, resistance 32
and the bectlom of the natterC Upon the

restoration of the ringing key, current flows

from ‘the intermcdiate terininal of the bat-
contact 16,

22
o ?

tery through relay 26, strand
This

ture 6 of re,la,y 3 returns to its normal p031t10n

~and the energization of relay 11 prevents the

display of. lamp 10. The energization of re-

Jay 26 at this tume completes the circuit of su-

pervisory lamp 28 at armature 29 and the at-
traction of armature 30 disconnects the. test
relay 31 and completes the talking cireuit of
strand 21. When the subscriber answers,

euwrrent will flow through relay 25, strand 21,

contact 17, winding 1") limbs 1 and 2, and to

ground thr ouﬂfh Wmdmg 5 of relay 3, thus en-

ergizing the substation transmitter and caus-

ing relay 25 to interrupt the circuit of lamp
'The two subseribers are now united for
conve.rsatlon and when either replaces his re-
ceiver, the'consequent interruption of the

28.

cireuit, of relay 23 or 25 causes the illumina-
tion of the corresponding supervisory lamp
and the display of both lamps constitutes the
usual disconnect signal.

ings and these windings being differentially

It.1s to benoted that
therelay 111s1in dlmted as having twin wind-

70
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connected, no undue miel ierenge with the'l

trunsnnssmn of voice cur I'E‘I]t‘:‘ results there-

The structure of B ig. 9 differs
Kig. 1 1n that the spring-jacks and connecting

pluo'q are provided with three contact pieces

eacl, mstead of two, and 1n that the opera-

'tum of the su pervisory lamps is controlled by

cdontacts of relay 3.v at]wr than by relays asso-
ciated with the cord cireult. When the sub-
scriber calls, the emumg normal energization
of relay 3 causes the attraction of armature
0, thus closing a circuit for lamp 10 which
mm be traced from the active terminal of
battery C’ through lamp 10, armature 36 and

1 contact 35 of rel‘w 34 and thmugh contact 8
| Upon the mser-
tion of an answering plug O, current flows

and armature 9 Of relay 3.

through lamp 27, contact 37 of the Spring-

Jjack, and to ground through the winding of

rela,y 34. The resistance of the W111d1ng of

relay 34 is so proportioned that-although the
‘the current flow is not suf-

relay 1s energized,
ficient to cause the illumination of lamp 27.

The energization of the relay serves to inter-

rupt the civcuit of lamp 10 at armature 36.
When the subscriber has finished conversa-

tion and replaces his receiver, the resulting
“deénergization of relay 3 allows armature 9
to engage contact 33, thus completing a lower

resistance cireuit to ground for lamp 27

i t,_lrou”'h resistance 47 and the resulting gur-
rent is sufﬁcmnt to illuminafe lamp 27.

value of resistance 47 1 18 such that when con-

Sﬂmma‘ni ke, wmdmg 15, 4imbs 1 and 2 ﬁ;ﬂd w | ﬂwmon is made to a spring-i; ack of the hine to

The-

frmn that of
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“strand 21, contact
oround. - Battery

10

20

50

L2
b

45

20

* This action prevents

serted into the spring-jack an

‘the relay

a double-acting relay 39

with contact 41 comp
ings 4 and 5 to hold armature 9 out of engage- |

807,342

“call the subscriber, the electrical potential at |
- contact 37 will be

. sufficiently raised to give
the necessary busy test. When1tis desired to
lug P’ is 1n-

call the subscriber, the calling __
the ringing

key k&’ is actuated and circutt is thus com-
pleted from battery L through resistance 32,
17 and winding 5 to
(* being of relatively
agreater voltage than {', the relay is at this

time energized to its greatest capacity and

the consequent attraction of armature 6 dis-
connects winding 4 from limb 1, thus leaving
limb 1 clear for ringing current from genera-
tor (/. When the ringing key 1s restored,
3 assumes its normal p
supervisory lamp 28 being then lighted by
current flowing through resistance 47 and
lay 34, and when the subseriber answers, the
attraction of armature 9 causes the extin-
cuishment of supervisory lamp 28 and the
energization of relay 34 prevents the display
of the line lamp 10. - o
~ Fig. 3 is a diagrammatic illustration of &
structure differing from that of Fig. 21m that
_ _ is substituted for re-
lay 34 of the former diagram, the line relay
48 being of ordinary construction.  When
the subseriber calls, current flowing through

windings 4 and 5 of relay 43 and through

srmature contacts 42 and 43 of relay 39,

closes the circuit of lamp 16 at armature 9,
contact 8 and through armature 51.. Upon
the insertion of the snswering plug, current
will flow from battery C? through lamp 27,
contact 37 and through winding of relay 39 to
oround. 'This current is of relatively small

value and suffices only to cause the attrac-.

tion of armature 51, thus extinguishing the
lamp 10. When the subseriber is to be
called, the actuation of ringing key k&' com-

pletes a circuit for battery (* which may be
fraced from the upper terminal of the battery

through contact 46 and lever 45 of the ring-
ing key, and thence through contact 57 of the
plug, contact 37 of the jack and to ground

throngh the winding of reiay 3Y. Battery
C? heing of relatively high voltage, the ensu-
ing energization of relay 59 is sutheient to
cause the complete attraction of armature 51.
the display of line lamp
10, disconnects the windings 4 and 5 of relay
48 from the line limbs at armature contacts
49 and 43 and the engagement of contact 42
pletes a circuit for wind-

“ment with contact 33 and thus prevent re-

60

69

gistance 40 from shunting relay 39.

it 1s
-1so to be understood that when the ringing
keyis actuated, current from generator G will
momentarily flow through windings 4 and 5,
thus breaking the circuit through resistance

40 during the initial energization of relay 39.
Upon the restoration of the ringing key, con-

tacts 42 and 43 assume their normal postitions

of battery
osition, the |
‘mature b0 to mMmove

re-.

that the several

will also be apparent

tures illustrated.

_}:yleted through a normal

and the current Whi?h -then flows from bat-

tery C* through lamp 28, contact 44 lever 45;

| plug contact 57, jack contact 37 and through

resistance 40 and relay 39, is sutlicient to illu-

minate lamp 28 and causes the partial at-

traciion of armature S1. ‘When the sub-

seriber aniswers, the Tesulting energization of
relay 48 interrupts the path I0¥
through resistance
lamp 28, as in Fig. 2.

provided in place of the double-

relay 49 1s _
“This relay 1s normally en-

acting relay 39.
ergized by current from the

y Ct, the current then being in -the
proper direction to cause the upper end of ar-

rupting the circuit of lamp 10

‘When the ringing
subseriber, current then flows from the lower

terminal of battery C* and causes the upper
end of armature 50 to move to the left, thus,
1 disconnecting windings 4 and 5 of relay 43

from limbs 1 and 2, at contacts 52 and 53.
The control of the line lamp and Supervisory
lamp is otherwise as |
with Fig. 3.- =

Itisto

upper terminal -

to the right, thus mter-
at contact 56.
key is actuated in calling a

be understood that the illustrations.

3

70

ﬁwﬁﬁnt -
40 and thys extinguishes

- S P -]
1. Fig. 4 differs from K1g.31m that a polarized

80
83

G0

described in connection

of the double-acting relays n the several fig-

ures are diagrammatic illustrations only, and’
‘that any preferred mechanical structure may

be employed. It is also to be understood
srranged as one common battery baving
oral connection terminals or in any way de-
sired, and that the several grounds indicated
may be connections to the office return. 1t
| that the ringing signal
ot the substation may consist of any suitable
olectrical device other than the call bell b,

G5

batteries illustrated may be
Sev-

106

105

and that many alterations and modifications -

of my inventlon may
parting from its spirit, and I therefore, de
not wish to be limited to the precise struc-
" That which I consider as new and novel
and desire to secure by Letters Patent of the
United States, is:t— - '

~ 1: A telephone exchange system compris-
ing a telephone line extending from a substa-
tion to the exchange, & telephone transmitter
and a ringing signal ab the substation, a
source of ringing current at the exchange, a
switeh for connecting said ringing source to
the line, a signal indicator at the exchange

he made without dg— |

1106

115

12¢

partially controlled from the substation, dn

energizing circuit for the transmitter com-
connection of the

ine, and means for interrupting said normal

connection during the connection of - said

ringing source. - | , _
2. A telephone exchange system compris-
ing a telephone line extending from a substa-

tion to the exchange, a telephone transmitter

| and a ringing signal at the substation, a

125

130



joolmeotlon dmmn' the ('ortneotlon of

- rloging source.

10
-1mg a telephone line e*{tendmtr from a.substa-

and a Hngmw signal at the substation,

source of ringing current at the excham‘e, a
switeh for connecting said ringing source to
tne lime, a signal indicator at the exchange
pertlelh controlled fr om the substation, an
energizing circuit for the transmitter com-
pleued tllI‘OU'ﬁ'h a normal connection of the
ine, and a 1elan,' for interrupting said normal

2. A telephone exchange system compris-

tion to the exchange, a telephone transmitter
a

- source Of rmmging (.uuent at the eaoh&n% 2

1o

55

KRY

switch for connectmw said ringing source to
the line, a signal indicator at the exchange

_pertlelly eontrolled from the substation, an

energizing circuit for the transmitter com-

leted thwucrh. a normal connection of the
l)ne, and a double- acting relay for interrupt-
ing said normal connechon during the con-
nection of said ringing source. -

4. A telephone than}e system compris-
mg g telephone line extonumﬂ' Irom a substa-
tion to the exchange, a telephone transmitter
and a ringing ewnal -at the substation, -a
source of ringing current at the. exchanﬂ'e 8,

switch for connes ctimg sald ringing source to-

the line, a signal mdleatm at th exchange

pay tlally controlled from the substation, an

en. ergmmr circult for the transmitter oom-—
*’.yiemo Llfomo a normal connection of the

line, and a cut-off relay for interrupting said

v
>

353

60

normal connections during the oonnootlon of.

sald r

ST,
ing a telephooe line e_}tondmg from a sub-
station to the exchange, a telephone trans-
mitter and a ringing eltrual at the s

a, eoan e of ringIng ourrent at the exchange, a,

gmﬂ SCUTCe.

switch for eonneotmw sald ringing source to'
the line, 2 signal mdmator at the exchange
partially eon’rrolled from the substation, an
energizing circuit for the transviitter com-

leted through a normal conne:tion of the
e, and a double- -acting cut-of! relay for in-

'terruptmg said normal connection during the
connection of said ringing sorce. |
6. A telephone exchange system compris-

g a tele ‘hhone line extending from a sub-

station t,o the exchange, a telephone trans-
mitter and a ringing signal at the substation,
3 source of ringing current at the exchange, a
switch for connecting said ringing source to,

the line, a signal mdicator at the exchange

portlelly controlled from the substation, an’

energizing circuit for the transmitter com-
Pleted through a normal omzeemon of the
ine, and means nommlly operating to par-

-tmlly control the display of the signal mdi-
cptor and eonormall} operdted to mterrupt"

qmd normal. connectlon durmw the CONNEC-

tion of said ringing source.
7.A Lelephooe exchange system oompﬂb-

b mg a-telephone-line e'*teudmﬁ from & sub-

sal1d

b telephoune exchange svetom COlllpI‘lS»-

substation,

|

1

897,242

station to the e‘{chano“e, a telephone trans-

mitter and a rmﬂ'mo* signal at the substation,

- source of ringing current at the exchange, a

switch for oonneotmﬂ said ringing source to
the line; a signal m(heqtor at, the exchange

partmlh control ed from the substation, -m,_.'

70

energizing circuit™for the tmnsmltter\emn— |

%)loled through a normal connection of the
e, and a reley normally operating.to par-
tmllv control the display of the emnal indi-
cator and ahnornmll‘, operated to. 111terrupt‘

. --n.:[
&1

said nornial connection dm‘lnﬂ‘ the connec- -

tion of said Tinging source.

8. A telephone e*{(,hanfre Sy stem. eomprls-: ,'

ing a telephone line extendmg from a sub-

‘station to- the exchange, a telephone trans-
mitter and & ringing swnal at the substation,

a source of ringing current at the exchange, a

switch for connecting said ringing source to
the line, a signal indicator at the exchange
.partlally controlled from the substation, an

| energizing circuit for the transmitter com-

leted throufrh a normal connection of the
ine, and a cut-off relay normally operating

to partlally control the display of the signal
‘mndicator and abnormally operated to inter-
rupt said normal connection: during the con-
‘nection of said ringing source. - |

9. A telephone exchange system oompms~

ing a telephone line exteudnw from a sub-
station to the exchange, a telephone trans-
mitter and a ringing swnel at the substation,

a’'source of ringing ourrent at the e,xehanbe
a switch for connecting said ringing source to

the line, a signal mclloetor at the exchange
pertlally controlled from: the substation, an
energizing circuit for the transmitter .com-

Fleted through a normal connection of the
11

30

90

90

100

ne, and means controlled by the. actuation

of said switeh for temporarily interrupting

-said normal connection during the connec-

tion of said ringing source. -
10. A telephone exchange system com-

prlsmcr a telephone line e*{tondmﬂ from a sub-
“station to the e*cohencre,, a telephono trans-

mitter and a ringing swnal at the substation,
a source of ringing current at the exchange, a
switch for connecting said ringing source to

the line, a signal indicator at the exchange
partla,lly oontrolled from the substation, an

energizing circuit for the transmitter com-

| Fleted through a normal connection of the
1

ne, and & relay controlled at contacts of

_smd switch for temporarily interrupting said
normal connection during the connection 01:

said ringing source.
11. A telephone exchange system com-
prising a telephone line extending from a sub-

 station to. the exchange, a telephone trans-

mitter and a ringing SIgnal at the substation,
a source of ringing current at the exohange a

switch for connecting said ringing source to
‘the line, ‘a signal indicator at the exchange
;pertmlly controlled from the substation, an

13¢

| energizing. cireuis ior-the- trenszmtter com-

105

110
1185
120.
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i0

15

20

29

- mitter completed through a normal connec-
tion of the line, and a double-acting cut-ofl
‘relay controlled at contacts of said switch

30

ine, and & __dQublle-faeting‘ relay controlled at
contacts of said switch for temporarily imnter-

rupting said normal connection during the
‘connection of said ringing source.

.p‘_ ) '-- .

12. ‘A telephone exchange system conipris-

ing a telephone dine extending from a substa-

tion to the exchange; a telephone transmitu:r
and a ringing signal at the substation, &
source of ringing current at the exchange, a
switch for connecting said ringing source to
the line, a signal indicator at the exchange
partially controlled from the substation, an
energizing circuit for the.transmitter com-
})leted through a normal connection of the
ine, and a cut-off relay controlled at contacts

of said switch for temporarily interrupting
‘said normal connection during the connec-
tion of said ringing source. o

'13. A telephone exchange ‘system com-
prising a telephone line extending from a
substation to the exchange, a telephone

transmitter and a ringing signal at the sub--

station, a source of ringing current at the ex-

change, a switch for connecting said ringing
source to the line, a signal indicator at the

exchange partially controlled from the sub-
station, an energizing circult for the trans-

for temporarily interrupting said normal con-

" nection during the connection of said ringing

. source.

35

40

45

20
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14. A telephone e:xcha,ngé system compris-
ing a telephone line extending from a substa-.

tion to the exchange, a telephone transmitter
and a ringing signal at the substation, a
source of ringing current at the excharge, a
switch for connecting said ringing source to
the line, a signal indicator at the exchange
partially controlled from the substation, an
energizing circuit for the transmitter com-

leted through a normal connection of the

ine, and means normally operating to par-

tially control the display of the signal indi-

cator and abnormally operated by current in

a circuit controlled at contacts of said switch

to interrupt said normal connection during

the connection of said ringing source.

15. A telephone exchange system compris-
ing a telephone line extending from a substa-
tion to the exchange, a telephone transmitter
and a rvinging signal at the substation, a
source of-ringing current at the exchange, a

switch for connecting said ringing source to

the line; a signal indicator at the exchange
partially controlled from the substation, an
energizing circuit for the.transmitier com-

60 Pleted through a normal connection of the

hine, and a relay normally operating to par-
tially control the display oi the signal mdi-
cator and :bnormally operated by current m

2 circuit controlled at contacts of said switeh |

807,242

{

]

|

l

1

O

. Efted through a normal connection of the | to interrupt said normal connection ‘during
| the connection of said ringing source.

~ 16. A telephone exchange system CumpPris-
ing a telephone line extending from a substa-

| tion to the exchange, a telephone transmitter
‘and a Tinging signal at the substation, &

1

source of ringing current at th> exchange, a
switch for ¢onnecting said ringing source to
the line, a signal indicator at the exchange
partially controlled from the substation, an

pleted through a normal connection of the
line, and a cut-off relay normally operating
to partially control the display of the signal

| indicator and abnormally operated by cur-.
‘80

| switch to interrupt said normal connection -

rent in a circuit controlled at contacts of said

during the connection of said ringing source.

17.A telephone exchange system compris-
ing a telephone line extending from a subst -
tion to the exchange, a ringing signal at the

| substation, a source of ringing current at tie
exchange, a switch for connecting said ring-

ing source to the line, a signal controlling
electromagnet at the exchange said magnet
being individual to the line and in circuit
therewith during conversation, and means

energiziig circuit for the transmitter com-

65

90

for interrupting the circuit of said magnet .

‘during the connéetion of said rmging source
to the hine. . " '

18. A telephone exchange system com-
prising a telephone line extending from a

substation to the exchange, a ringing signal

Jdo

at the substation, a source of ringing current

at the exchange, a switch for connecting said

ringing source to the line, a signal controlling
electromagnet at the exchange said magnet
being individual to the line and in circuit
‘therewith during 'conversation, a central
source for supplying talking current to con-
n. “ted substations, and means for prevent-
ing the actuation of said magnet by current
from said ringing sourde during the connec-
tion of said ringing source to the line.

19. A telephone exchange systerii compris-
ing a telephone line extending from 2 SUD-
‘station to the exchange, a ringing signal at
‘the substation, a source.of ringing current at
the exchange, a switch for connectmg sald
ringing source to the line, a signal controlling
electromagnet at the exchange said magnet
being individual to the line and in circuit
therewith during conversation, and means
controlled through the actuation of said
switch for interrupting the circuit of said
magnet during the connection of said source
to the line. o N |

20. A telephone exchange system compris-

ing a telephone line extending from a sub-

station to the exchange, a ringing signal at
the substation, a source of ringing current at

the exchange; a switch for connecting said
ringing source to the line, a signal controlling

electromagnet at the exchange said magnet
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being individual to the line and In circuit

thelewnh (:luu:nﬂ COIIT”EIS%IUOH a central

‘source for sul:-plv ng talking current to con-
‘nected subete*lenc:

and means controlled
through the actuation of said switch for pie-
\*emmg the actuation of said magnet by cur-
rent from said ringing source duri ing the con-
nection of said ringing source to the line.

21. A telephone exchange system compris-
ing a telephone line e\tendmg from a sub-

station to the exchange, a ringing signal at

the substation, a source ef ringing eunent at

the exchange, a switeh for cenneetmﬁ' said

ringing source to the line, a signal controlhng
electromagnet at the oxchenﬂe seld magnet

heing 111(11?1(1113,1 to the hne and 1n euemt
therewith during - conversation, and neans

~controlled at contectq of said switeh for in-
“terrupting the circuit of the magnet during
ﬂle connection of said source to the hne.

22. A telephone exchange system compris-

ing a telephone line emendnw from a sub-.

station to the exchange, a 111‘11'1‘1110‘ sional at
the substation, a source of ringing “current at

the euhenﬂe, a switch for connecting saicd

ringing source to the line, a signal controlling

| electroma onet at the exehanwe said 111*1011et'
heing mdwldu altotheline e,nd incircult th ere-~

W 1th during conversation, a central source

for supplwncr talking current to connected

substations, and means controlled at con-

“tacts of said switch for preventing the actua-
tion of the magnet by current from said ring-

11*16 source dunm the cenneetmn of eald
ringing source to the line.”

23. A telephone exchange system compris--
g a -telephone line extending from a sub-
station to the exchange, & telephone trans-
mitter and a ringing signal at the substation,
a. source of 111101110* c,u:tlent at the exchange, a
switch for eenneetmo said ringing source to

the line, an ener ﬂlZlIl'D‘ circuit for the trans-

mitter completed thmu-ﬂh & normal connec-
tion of the line, and means for interrupting
said normal conneetlon during the connec-

- tion of said ringing source.

24. A telephone system comprising a tele-

‘phone line extending from a substation to a

central office, a Ime rela,y having a plurahty

897,242

of windings, means normally under the con-
trol of the subscriber for ClObll’lﬂ‘ a, cireuit
through both of said windings te energize

“said 1day- a line signal display ed in response
to such ener nlzetlen means for disconnect-
ng one of said wmdmﬂe from its line limb by
‘supplying current to “the other w mding, a -

cord-circuit, a supervisory lamp associated
therewith, resistance devices associated with

said line, means for connecting said super-
ViSOry. lamp in series with parallel bmnehes-

each including one of said resistance deviees,

and contacts on said line relay for contr ellmcr |
the continuity of one of said branches, where-
by the lighting and extinguishing of said su-
Ppervisory Lmlp during the ('enneetmn of said
| cord-circuit and line is under the control of

the subscriber. .

25. A telephone system eempneme o tele-
phone line extending from a substation to a
central office, a line Iele} having a plurality

of wmdmfre means normally under the con-
trol of the SUb‘EGI‘Ibel for cloemn a ulcult-'
through both of said windings fo energize

sald 1‘013,}* a, line signal hevuw a circult nor-

mally open only at said 191:13« and therefore:

displayed in response to such energization,

means for-disconnecting one of said Iine 1‘elay. '
windings from its line limb by supplying cur-

rent te the other winding, a cord-circuit, 2
supervisory lamp associated ther ewith,a cut-—

resistance coil bemﬂ‘ in parallel branches,

‘means for connecting said SUPErvisory 1emp" .
in circult with said cut-oft relay and resist-

ance coll, and contacts on said line relay- fOI

20

60

65

80"
off relay for controlling said line swnel cir-.
cuit, a resistance. coil, S&ld cut-off rela,y and

contrellmg the continuity of the branch in-
cluding said resistance coil, whereby the su-

pBI'Vlai)]:V lam}l)lwﬂl be hﬂhted by the closin o

ed by the openmg of said 90

and extinguis
branch. .

in wy.tness whereof, I hereunto Subsenbe |

_my name thls 17th d&y of July 1906.
HARRY G. W’EBS’I’LR

‘Wltnesses - o
Ar¥rep H, Dysoy, : ,
GEO K. MUELLER..- L
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