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~ UNITED STATES PATENT OFFICE.

FRANK NEWFORTH, OF CHICAGO, ILLINOIS, ASSIGNOR TO AUTOMATIC ELECTRIC
~ COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS. '

AUTOMATIC TELEPHONE SYSTEM.

Specification of Letters Patent. Patented Dec. 10,1918,

-~ Application. filed ‘December 31, 1915, Serial No. 69_,333; Renewed February 25, 1918. '_Serifﬁl No. 219,167,

T all whom it may concern:

" Be it known that I, FRANK NEWFORTH, &

' citizen of the United States, and a resident

of ‘Chicago, Cook county, State of Illinois,

have invented certain new and useful lm- .
.provemeiits in Automatic Telephone Sys--
‘tems, of which the following is a specifica-

| tiOH- | /
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My im‘«'enti'on relates to automatic tele-

‘phone systems and more particularly to such
systems as comprise two or more exchanges

 between which connections may be estab-

15

20

" have been sijnplexed as above mentioned, the
phantom circuit being used for manual and -
~ in some cases for ‘automatic connections.
~ Considerable difficulty has been experienced,
however, in preventing interference between
the two physical circuits and between the -

25

lished automatically. It has been the com-
mon practice in the past to establish such
connections by dialing over a so called sim-

plex circuit.formed with a repeating coil at
each end of a metallic toll line connecting
‘the two exchanges. '

" Attempts have been made to superimpose
a phantom ‘circuit on two toll lines which

1_..*.-':}" "

~ physical circuits and the phantom.

30

40

45

» -

" The object of my invention is to provide,
in a system of the above character, improved
means whereby two toll lines having a phan-

tom circuit superimposed thereon may both

be used to establish automatic connections or.

for conversation without perceptible -1nter-

35 ' L ‘

circuit. - . - L
A further object of my invention is to pro-

vide means whereby signals may be sent and

2 conversation held ‘over the phantom circuit

without interfering with the operation of
- - is shown a drop for receiving manually pro-

1

either physical circuit.

'A_further object of my invention is the
provision. of improved circults and an i1m-
arrangement of apparatus thereby

proved

tending to make a system of the above char-

acter more efficient and reliable in operation..

To accomplish these and other-useful ends
my invention comprises the means herein-

- o fter set. forth and claimed.

60

In the drawings, Figures -1',I 9 and 4, taken
in order with correspondingly numbered con-

necting lines in alinement, represent a com- | |
- tended to connector F by means of conduc-
tors 274 and 275 which would then be joined -

plete circuit connection between a calling

gubstation A and a called substation A’,

these two substations being located 11 sepa-

~ bb rate exchanges.in a system embodying the

~principles of my-invention. The said con-
nection extends by way of jack J,-cord cir--
~cuit P, jack J’, toll line 200—201, repeater
E’, and connector F to substation A’. In a
‘similar manner but using somewhat different

equipment, I have shown in Figs. 1, 3 and 4

a complete circuit connection between a call-.

ing substation AZ and a called substation A’,

- these two substations being located 1n the

above mentioned separate exchanges. The

60

65

latter connection extends by way of jack J% -

cord circuit P/, jack J¢, toll line 202—203, re-
peater E2, and a connector similar to ‘con-
nector F' to substation A’. '

B In Figs. 2 and 3, tal;en with the liﬁes at
‘the bottom and top thereof in alinement, 1

have - shown' a phantom circuit. extending
from jack J°® in one of the exchanges to jack

J *In the other exchange, the said phantom
circuit being superimposed upon the two toll

lines above mentioned.

mitter 8, hook switch 4, ringer. 5, and con-

‘denser 6. Associated with the substation A
at the exchange is the jack J and the indi-
_vidual line apparatus M comprising the
usual line relay 11, cut off relay 10 and line

-

lamp 2.

At PT have shown a cord circuit Wh'iCh:

0

7

‘Referring now to Fig. 1, I have shown at
A a substation having the receiver 2, frans--

80 .

85

may be of any approved type. The.one

the supervisory lamps /* and #* controlled re-

“spectively; by the relays 15 and 16. -

The jack J’ may be one of a number.of
multiple jacks which are connected with the

'shown comprises among other details the
listening key K, the: ringing key K?, and

90

toll line shown at 200—201 - (Fig. 2) through
the medium of the repeating coil R". At D .

jected signals. At K' is shown a Key which
is individual to the toll line with which it 1s
associated : and at-S’ is indicated a calling
devicewhich may be common to a number of
toll ines. . |

The toll line 200—201 ‘is connected, by

o

“means' of the repeating coil R?,'with the re-
peater B/ (Fig. 4) which may be of the type

disclosed in U. S. Letters Patent #1,136,912,
oranted April 20, 1915, to T. G. Martin.
The lines from repeater E’ may be ex-

to conductors 276 and 277, respectively, for
this purpose. The connector I is of the gen-

-

95
100.
108

110
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eral tyge d_isclo’se-d. in U. S. Letters Patent
#815,1 _ _
Erickson and Erickson; being however, of

‘the particular type shown in French Patent
- #466,794, published May 23, 1914, although
‘any _

equally well have been used. - =

approved type of connector might

6, granted March 13, 1906, to Keith,

- The substation A’ may be of any suitable

or approved type and comprises the receiver
27, transmitter 3”, hook switch 4/, ringer 5’,

~and condenser 6’. Being an automatic sub-

station it is also provided ‘?vith a pair of 1m-
pulse springs 7 and 8 which may be sepa-

- rated momentarily a number of times by the
- 15 3

impulse wheel 9 controlled through the

medium of a finger hole dial (not shown).

The line switch C is ‘individual to the

 closed in U. S. Letters Patent #1,078,690,

20

granted Nov. 18, 1913, to F rank Newforth.
A line switch of this type, as is well known,
may be used by its associated automatic sub-

'substation A’ ‘and may be of the type dis-

shunted condensers in the

1,287,079

order to economize in the drawing T have
shown but one of these connectors, it being

understood that the conductors 204 and 205
may lead to another connector similar to

connector F. The toll line 202—203 is also.

a two way toll line ‘and accordingly is
equipped with duplicate apparatus at either
end, in the same way as toll line 200—201 is
equipped, this duplication of apparatus. be-
ing readily apparent from the  drawing.
At each end of each toll Iine, T have

shown an open core impulsing relay, indi-

cated by reference characters 74, 93, 216, and
220.- These relays are preferably of high

resistance and have an open magnetic cir-

cuit, the cores being joined at the end appo-
site the armature by a- brass heel piece.
This is done to counteract the effect of the
phantom which

- otherwise would tend td make these impuls-

Ing relays sluggish. -

- station for selecting an idle trunk line pre-

25 -

. above equipment in du
- essary. - Referring to

30

- 35

~ key K7, and calling device S’.

40

similar to

- Considering now the toll line 20

liminary to establishing an. automatic con-

nection. S oL
To provide for establishing conpectious
in" the reverse direction, I -have shown the

1 1g. 2, the jack J? is
accéssible to an. operator having cord cir-

licate whenever nec- -
lays 260 and

cuits similar to cord circuit' P by means of

which she is enabled to conneet substations

- in her exchange with the toll line 200—201.
- The drop D’, key ‘K8, and calling device S?

may be similar in all respects to dro
At B ?
shown a repeater which may be

repeater E’ '

1) I have

such-as connector F'(Fig. 4).

L

203

—

- and associated equipment, I have shown at
- A?(Fig.1)a substation which may be simi-

45

 Ients, the repeating col

~ lar to substation A. - At P’

I At P’ I have shown a
cord -circuit COIIIPI'ISIII%‘, among other ele-

K2, the calling device key K*, and ringing

50

keys K¢and K®. The calling device S may be
one of which it can be connected by throw-

~the jack J° may be one of a number of

| inﬁ; the proper calling device key. . .

55

60

g5

R the toll line 202,
- other end with the

multiple jacks which
toll Iine 202—203 by means of the Tepeat-
ing coil RS, ..
forms the same function here that the call-
inﬁ device S’ does in the case of the other
0

Iine. Relay 213 is an alternating cur-

rent relay for actuating - the drop D+, o
of the repeating coil

_ Through the medium

203 is connected at the

The repeater E* may be connected ‘directly
with & connector such as connector F. In

: 1" -and by means of
~‘which the line is extended on to a connector

R, the-llsteniqg “key’

"."~.

_this is not absolutely’

Referring now to FigS. _ ,
shown a phantom circuit -superimposed
upon the two toll lines in the

J* Normally bridged across the tip- and
ring Springs

nect the junction of the windings 286 and
267 of the phantom repeating coil R® with
the junction of two coils 269

other terminals of these coils belng con-

‘D, nected to ground and battery respectively.
Fig.

Between the junction and either winding I
Insert a condenser ags ate
characters 250 and 251. The repeating coil
R* 1s similarly equipped with a pair 'ofg colls

264 and 265 apd a. pair of condensers 252
and 253. - L _

I also preferably connect a condenser in
shunt of the impulse springs at eaeh. oper-
ator’s calling device and at
relay such as relays 210 and 225, although

sers so connected are indicated. by reference

. characters 111, 112, 211, and 226.

. common-to a number of cord circuits, to any

-
1

_In the drawings and in the above éxpléﬂa-
tion I have shown the repeaters as being di-
rectly connected to connectors but it will be

- apparent to those versed in the art that se-

which are connected to the-

10T €Nc 'with the repeater E* which is:
similar in all respécts to the repeater E’,

| pdsitive terminal ground'ed._.

‘Peaters and connector switches for

lector switches may be 1nserted between re-
: the pur-
pose-of increasing the ca: acity of the sys-
tem. Selector switches w ’
for the above-mentioned purpose. are of the
type disclosed in British
Martin, #1419 of 1910.
Throughout

but 1t is to be understood that
but one battery, _
for each exchange, éach batter

there may be
having its

2 and 3, T have.

well known

- anner and. terminating in the jacks J® and og

of the jacks are drops D2 and .
D?® which may be disconnected by cut off re-
261, respectively. In carrying'
‘out my invention, I find it advisable to con-, 95

and '2635 the |

each- impulsing

Patent to T. G.

( the drawings I have shown a
plurality of batteries such as B, B, ete.,

or preferably, one battery

70

79

80 -

85

1006

indicated by reference

106

110

necessary. Conden- -

115

120

ich may be used”

125

he reference 130




~ character Z indicates a generator for sup-
ringing current and at Q 1s repre-

Jt

10

15

<0

‘sente | _ |
Having given a general description of the
I will now proceed to*a more de-

of the

‘mention will be made of means

1,287,079

plyin§
a busy signaling machine.
apparatus,
tailed description of
same. Inasmuch as a

the operation of the

known and has been described in the publi-

cations referred to, the operation of such ap-

paratus will be described in a general way,
the. details being given only where they have
reference in some respect to the application

rinciples of my invention. -
I willi) first describe the method by which
a connection is established between a calling

substation A and a called substation A’ over

the toll line 200—201; after which a similar

connection over the toll line 202—203 will be

described. Following this, a brief
_ for estab-
these connections in the reverse di-

briefly
lishing

rection: and, finally, the operation of com- -

~pleting a connection over the phantom will

95

be deseribed,
paid to the means

prevented between the. above - circults - and

~ connections. |

30 .
- ing the
* erator answer the subscriber gives
necessary information concerning the con-
‘this information 1s

| 35

- -once connect with the calling

40

. plug of the cord circuit
cireuit P, for example, 1n
J’ of an idle toll line extending to the de-
sired eschange, the idle or busy condition
of the toll line being determined by testing

, 4b

~ When the subscriber at A WfiShes to f_mﬁke

a call he removes his receiver thereby light-
tion of an operator.
nection he wants and _
turned over to a toll operator, who may at

plugging into his multiple jack J. It is

understood that the local connection may be
made 1n any approved manner either manu- _ Tollo ,
- contact springs 133 and 134, winding of re-

all% or automatically. | |
he toll operator will now insert the other

the multiple jack

- with the tip of the plug in the well known

50

manner. By plugging into jack J’ an ener-

gizing circuit is completed for cut off relay
59 (Kig. 2) as follc _
ing of relay 59, wire 43, contact springs 57

as follows: ground at G*°, wind:-

~and 58, sleeve of.jack J’, sleeve of plug,

55

85 thereb

sleeve relay 18 to. battery B. Relay 59 at-"

tracts its armature and by means of contact
springs. 63 to 68 inclusive, disconnects the

~ tip and ring of jack J’ from the drop D and
~ from the line relays 55 and 56 of the re--

peater E. Also, by means of contact springs.

61 and 62 an energizing circuit is prepared

for'relay 60.

 Since the connection is to: be established
‘automatically, the operator now throws the
key K7 assoclated with toll line 200—201,
y inserting the calling device 5" in a-

60 as follows: ground at (
61 and 62, contact springs

s a great deal of the auto-
 matic apparatus referred to above is well - ab:

particular -attention being
by ‘which interference 1s

line lamp 7 and attracting the atten-
Upon hearing the op- -
her the-

ance

subscriber by contact springs 108 and ‘107, wire 115, ‘and

lay 129 to battery..
armature and by means of contact springs
148, 149, and 150 shifts the sleeve of Jack
J2 from the winding of relay 99 to battery

she is using, cord-

- wire 274, wire- 276, ‘winding
160 to battery.

ci’rcuit- which will.be described and also clos-

ing an initial energizing circuit for relay
(31, contact springs
36 and 37, and

winding of relay 60 to battery B. Relay

70

30, upon energizing, closes the. contact

84 and 39, thereby rendering

—_

its normal connection with ground spring 31

~into engagement with contact spring 33,
completes an energizing circuit for the open .
“core relays 74 and 93
-(31, contact springs

as follows:

R’ in parallel; retardation coil 75, winding

of open core relay T4, contact springs 32

and 33, contact springs 69 and 71, impulse
springs 72 and 73, and resistance 79 to bat-
tery. By attracting its armature 76, relay

the
L it independent of key K';:and
“also, by shifting the contact spring 52 from

_ ground at
100 and 101, winding
of open core relay 93, winding of retarda-

tion coil 94, windings 84 and 85 of repeating
coil R? in parallel, lines 200 and 201 in par-
~allel, windings 82 and 83 of regeating coil

75

80

85 ‘-

74 ‘closes a shunt around the condenser 110 -

which operation is of no consequence.at this
At the far end of the toll line the open

gization of line relays 125 and 126 of the re-

peater E’ over the following path:

springs 104 and 105, ‘winding 86 of repeat-

ing coil R?, contact 96, armature 95, resist-
97, winding 87 of repeating coil R?
winding of relay 125 to battery. -Relay 125,

upon energizing, closes a. circuit. for slow

acting relay 129 as follows: ground at G**,

Relay 129 attracts- its

by way of resistance 131. In this manner
g guarding potential is placed on the sleeve

of jack J%3 and, furthermore, should  the
operator disregard her ‘busy tes
into jack J? accidentally she will not release

‘a. connection ‘already established « from the
other. exchange, for-the relay 99 has its. cir-

‘cuit opened as, explained. Relay 129 also

-

ter 1 . ground at
(2, winding of relay 126, wire 119, contact

test and plug

90

core relay 93 has attracted its armature 95
and closed a shunt around the condenser.98
in an obvious manner, resulting in the ener-

95.

100

105

110

1156

prepares an energizing circuit for relay 128

and a-locking circuit for relay 127. Relay

* " &

126, upon energizing, closes a circuit for the

120

line relay 160 of connector F as follows:

| gl':ouhd at -G*%, winding 161 of .relay ‘160,

136, contact springs 146 and 147, retarda-

‘tion coil 180, contact springs 141 and 142,

162 of- relay
The line rela?r
over this circuit and “completes & circuit

from ground at G*® to the slow acting relay

wire 277, wire 275, contact spri_nés_ 135 and.

160 energizes

130



C 10

15

20

- lector switches

4

168 which in turn prepares a circuit for the
- vertical magnet in the well-known manner.
It should be mentioned here that in case se-
_ are used the relay 163 will
‘be .provided with an extra palr of springs
for supplying a holding ground for the se-
lector or selectors. = .
.. The foregoing operations have all ta]lien
piug

placein response to the insertion of the
In jack .J’ and the operation of key K.

mn
The operator at the origmating exchange

- ‘may now proceed to dial the number of the
called substation. The operation of the dial,
as 18 well known, results in momentary sepa-

rations of the ‘ampulse springs 72 and 73

‘corresponding in number to the digits of
‘the number called. Accordingly. upon dial-

Ing the first digit the relays 74 and 93 have
their circuit broken a number of times corre-

20 sponding to the first digit of the called sub-

~station. The resulting- deénergizations of .
relay 74 have no effect at this time. As re-

~lay 93 deénergizes, however, it breaks the

25

previously described "circuit of relays 125

-and 126 whereupon these relays also vibrate
their armatures in response to the impulses. -
At the first deénergization of relay 125 a

circuit is completed for slow acting relay

128 as follows: ground at- G'%,. contact

30

Ty

tion relay

~bridged “coil 130; substi
4 direct path by way of * P
and 146, and contact, springs 136 and 135 H

springs 138 and 182, contact springs 153 and

154, and winding of relay 198 to. battery.
Relays 129 and

1

12 1mpulses aftér which relay. 128 re-
tracts its armature. In its energized .condi-
128 disconnects the conductors
274 and’ 275 from the condensers 159 and
158, respectively, -and”:

tutes for the latter

- and completes an energizing circuit for re.
. lay 127 as follows: ground ‘at' G4, winding

- of relay 127, ‘contact. springs 148 and 144,
to battery.. Relay 127 locks itself by closing -
contact springs 137 and 138, and_by separat-

\ LI T

-1ng: contact springs 189 and 140 opens the

- circuit of the drop:D’.

50 5
1 ~nector F, which responds

55

o6

- -'Relay 126, at oach
the circuit of the

bt

line relay 160 of the con-
_ y_whicn ' 1ds by sending im-
pulses.to the vertical magnet 172 in the well-

known manner, side switch wiper 174 being
In its first position. The vertical magnet
‘operates thereupon to raise the shaft CATTY -
ing the wipers 180, 181, and 182 until they
‘bank- contacts
‘In which are Iocated the contacts of the de-

- sired nuinber. The slow acting relay 164

- 80

stand opposite the level or

is energized in series:with the vertical mag:

net and retains its armature during a series

~of impulses thereby closing an energizing

circuit- for the private magnet 169, At the

end -of the series of impulses the relay 164
retracts jts

‘magnet 173

nected by means of

position, and
ing ‘winding 30: _
switch wiper 174 in its third position com-
‘pletes a circuit for: the '
1n series with the interrupter I.” The ring-
Ing relay 171 is
and operates to project;
~over the line to the substation A’ where the

| 128, being slow acting, re-
~tain their armatures in an operated position
-~ during

- 35
from. the normally

contact springs 145

' nectioris,

. oo .. mitteris
-deénergization, breaks

8
han

armature whereupon the private

--ﬁagnet deénergizes and allows the side

switch’ wipers to move to their second posi-
tion in the well-known' manner.
. The operator may now operate her dial

In accordance with the final digit of the. de-
sired number, resulting in a repetition of

the operations” caused. by the dialing of the

70

first digit; except that now (side switch

wiper 174 being

1n its second position) the
line relay 160

sends impulses to the rotary
which operates in response

76

thereto to rotate the wipers 180, 181, and

182 until they.rest' upon the COntacts_ of thel

desired line. |

During this last series of 1impulses the re-
lay 164 controls the private magnet in the
previously .described manner thereby mov-

Ing the side switch wipers to their third
position. o - '

The condﬁct'ors' 276 and, 277 are now con-

and 176, in their third position, with wipers
180 and 182, these wipers being now in con-

tact with the terminals of the line extend-

Ing to- substation A’. ‘This line is discon-
hected from ground’ and battery at the line
switch C by the attraction of the cut off

‘armature 300, brouig.ht about by the comple-

tion of a circuit from ground at G, by
way of side switch wiper 177 in its third
private wiper 181 to the hold-
301 of said. line switch. Side

3
-

ringing relay 171

energized ' intermittently
ringing current out

80

. g . 86
side switch wipers 175 °

90

95

100

called subsecriber is signaled by the ringing

of his bell.

thereby cutting -qut the calling de /
and making it available for use In other con-
g:W hen ‘the called subscriber re-

_ o, 105
~ Having completed the dialing of the re-
quired number, the operator may now re.
store the key K' to its normal] position
the calling device S’

110

moves his receiver from the hook his traps.

armature and closes an
" cut off

circuit for the rillé'm
The ringing cut off relay locks

relay.” The transmitter |
_ h talking current
through windings of the relay 15 of cord

circuit P. - The complete talking connection
‘which has now been established is shown by
the heavy lines. and needs no further ex-

planation. ‘ .
At the conclusion of the conversation both

subscribers will replace their receivers. The
receiver at substation A

results in the deénergization of relay 15 in
~cord circuit P, whereupon the circuit of su- 13¢

mmg up of the

rovided with talking current from
the double wound back bridge relay 166
~which attracts its.
energizing
~ relay 170.
1tself and opens the circuit of the ringing
_ at the calling sub-
Statlon is supplied. with

115

120

125




|

~ upon deénergizing, bre
lays 74 and 93. _ y
ing, breaks the circuit of line relays 125 and -

10

~ wipers to their normal position, after which

25
" at the end of the final series of impulses, to

pervi

cordingly removes the plugs from the jacks.

The

locking circuit of relay

196. The deénergization of relay 126 opens
the ¢ircuit of line relay 160 of

the connector
F which, upon retracting its armature,
breaks the circuit of slow acting relay 163.
Relay 163, upon. deénergizing, closes a, cir-
cuit for the release magnet 185 which oper-
ates to restore the shaft and side switch

its own circuit is broken at contact 186. The

apparatus has now

call.
- If the
busy

line of substation A’ had been

_connect the busy machine Q with'the con-
“ductor 277, the side switch wipers being held

_in the'second position for this purpose. In

g0 this way a distinctive tone 1s “transmitted

35

~ substation A?
The app

40

45

50

~station

55 . _
of the sleeve of the plug with _
results in the closing of a circuit.

60

b

65

“seribed manner for the purp
connection with the subscriber at sub-
A’. The toll operator may now in-
-sert the answering plug of the cord circuit

(E?), conductor 50, sleeve o

subscriber at substation A, who upon

to tht—;

perceiving it hangs up his receiver. he
- opel then removes her plugs from the .
jacks'and the connection is released as here-

inhefore described.

We may now turn outi'fattentioii_'to: the
other toll line and consider how a connec-

tion may be established between a -callin

ment somewhat by associating the calling

Jevice with the cord cireuit rather than with

the toll line itself. We will assume that
the subscriber at substation A? has com-
municated with the toll operator in the pre-

ing a

P’ in the multiple jack J® of substation A?
and the calling plug in the multiple jack

J of the toll line 202, 203. The engagement

of the the sleeve of
jack J° result _
for relays 215 and 306. over the following

ath: ground at G%, winding 308 of relay

06, contact springs 311 and 312, winding
of relay 215, contact sprin
ve of jack J¢, sleeve

of plug, contact springs 25 and 26, -resist-
ance 12, ahd resistance 13 to_battery B’.
Relay 806 has 4 marginal adjustment so

sory' -lamp 2 will be closed. ‘The light- ‘
ing of this lamp indicates. to the operator .
that the conversation is finished and she ac-

removal of the plug from jackJ ’ breaks
the circuit of relay 59; and the'consequent
deénergization of this relay breaks the
60, which relay,
the circuit of re-
elay 93, upon deénergiz- . _
thereby inserting the calling device S in the

all been returned to nor-

" mal position and 1s ready to haﬁ_dle gnother‘ springs

the connector F would have operated

and the. called substation A”.
aratus used in connection with toll
2. 203, might just as well have been
ari-exact duplicate of that already described

‘ _ battery B’.
but. I have preferred to modify the arrange- '

condenser 245, how
- energization of relay

ose of obtain-

seribed. “As.

gtions.of the

s 240 and 241 tary separations of

acting, retains its armature in operated posi-

1
N '

that its windiﬁg 308 is inoperative when

the resistance 12 is included in 1its circuit. -
Relay 215, however, attracts its armature, .
thereby preparing a circuit for winding 307

of relay 306, and at the same time discon-
necting

213, all in an obvious manner. _
‘The operator may now throw the key K

70

the line conductors 48 and 49 from
‘the line relays 242 and 243 of the repeater -

~E2, and from the alternating current relay -

75

previously described circuit of relays 215

and 306, and at the same time short circuit-

creased current flow in winding 308, relay

806 attracts its armature and closes a circuit
~for its upper winding as follows: ground at

G*, contact springs 238 and 231, contact
springs 310 and 309, and winding 307 of re-

lay 806 to battery B’. By closing contact
ings 311 and 313 and separating contact.
311 'and 312 the winding ‘of relay =
210 is substituted for winding 308 of relay
306, this relay remaining energized by means.
of its winding 307. Also, by shifting con-

Springs

tact spring 315 from-its normal “position

position in engagement with contact spring
314, the normally grounded terminal of re-

210. Relay 210, upon energizing, completes. .
‘a circuit for relays 216 and 220 over. the

path: ground at G2, contact

following

‘springs 229 and 230, winding of relay 220,

[ B

 winding of retardation coil 231, windings

9392 and 233 of repeating coil R® in parallel,
lines 202 and 208 in parallel, windings

ture 236, contact 239, and resistance 212 to

ing the resistance 12. Asa result of the'in-

lay 216 is connected to armature 236, of relay

0
.85:-

90.

against ground spring 816 to its working

95.

100

. 234
and 235 of repeating coil RF 1in parallel,
winding of retardation coil 217, winding of -
relay 216, contact springs 315 and 314, arma-

106

‘Relay 216, upon ‘energlzingf .

produces no effect other than the closing of

a shunt around condenser 218, which is not
material to the operation. The shunting of

9245, however, which follows -the

of repeater E’ already de-

the operation of .
previously stated, conductors

10

| . relay 220, closes the circuit
of line relays 246 and 247 of repeater E3.
The operation of repeater -E® is similar to -

115

904 and 205 lead to a connector similar to

ing the connection to substation A’

“connector F, but for the purpose of descrip-
tion the connector F will be used in extend-

120

" The apparatus is now in the proper posi-

of the calling device S. Oper-
S- dial in accordance with digits
of the desired number will result in momen:

manipulation

and :28, in response

&

tion for -the operator to proceed with the

125

the impulse springs 27
to which -the relay 210
will deénergize a corresponding number of
times. The relay 215, however, being slow -

180
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“substation A

& .
tion. At each ‘de€nergization of relay 210

the circuit of relays 216 and 220 is broken.
It follows then that relay 220 will repeat

the 1mpulses to the line relays 246 and 247

of the repeater E, whence they are repeated

to the line relay 160 of the connector F. The

remainder of the operation will be suffi-
ciently clear from the previous explanation.

_Considering now the method by which the
above connections or similar connections
may be established in the revers
1t will be seen that the two toll lines are
equipped substantially in duplicate at both
ends. The tool operator at the exchange to
which substation A’ is connected may be
provided with cord circuits similar to cord
circuits P and P’, by means of which she
may connect a calling substation with jack
J? or jack J7. If the tool line represented
by jack J2 is to be used the connection will
be established by means of calling device
S which will control the relay 74 and cause

1t to repeat impulses to the repeater E which

in turn will repeat the impulses to a con-

nector, such as connector F, with which it is

connected. In case the toll line represented
by jack J7 is to be used it will be necessary
to use a cord circuit such as P’ which has
a calling device by means of -which the re-
lay 225 may be. controlled to transmit im-
pulses to the relay 216. Relay 216 will re-

“peat these impulses to repeater E? which in

turn ‘will repeat them to a connector, such
as_connector F, with which it is connected.

‘Having explained separately the opera-
tion of the two physical circuits, I will now
explain the operation of their superimposed
phantom circuit. This circuit as shown is
intended for manuzﬂly established connec-
tions only and accordingly is equipped with
a jack, drop, and cut off relay at each end.
The operator at the exchange to which the
1s connected may partially
complete a connection between substation A
and substation A’ by means of a cord cir-
cutt such as P, inserting the answering and
calling plugs in jacks

windings 268 and 269 of repeating coil R3 in
series. An alternating current is then in-
duced in windings 266 and 267 of repeating
coll R® which takes the following path:
upper terminal of winding 266, winding 266,

condenser 250, condenser 251, winding 267,
windings 234 and 235

. of repeating coil RS
in - parallel, lines 202 and 203 in parallel],

- windings 232 and 233 of repeating coil RS

60

66

in parallel, winding 271 of repeating coil R,
condenser 253, condenser 252, winding 270
of repeating coil R*, windings
repeating coil R? in parallel, lines 200 and
201 1n parallel, windings 82 and 83 of te-
peating coil R’ in parallel, to upper termi-
nal of winding 266, the starting point.. A

e direction,

‘as relays 74.

J and J?, respectively.
She may now operate her ringing key K2
thereby sending ringing current through the

84-and 85 of -

1,287,079

branch of the above circuit may be traced
from the junction of windings 934 and 235

‘o1 repeating coil R, by way of retardation

coil 217, open core relay 216, one side of
battery, same or opposite side of battery,
open core relay 74, retardation coil 75, to
junction of windings 82 and 83 of repeating
coil R’. Each of the windings 266 and 267
also has a separate shunt around it formed
by half of the above described circuit taken

I connection with one of the coils 262 and

263. All the above branch circuits are dupli-

70

75

cated at the other exchange. The frequency

of the ringing
however, is as
frequency

current used on the phantom,
 high as practicable, the high
enabling the retardation coils in-

serted in the above branch circuits to ef-

fectually prevent the shunting of a serious
amount of current, thereby preventing ring-

ing current on the phantom from.interfer-

g with the open core-1mpulsing relays sueh

It follows then that most of the current
induced in windings 266 and 267 of repeat-
ing coil R3 will flow through windings 270
and 271 of repeating coil R, thereby induc-
Ing a current in windings 272 and 27 3, which

~actuates-the drop. D®. The operator at the

exchange to which A’ is connected will re-
spond by plugging into the jack J* after

which she may complete the desired connec-.

tion by inserting the other plug in the mul-

tiple jack of the substation wanted and Op-

erate her ringing key. The phantom CIr-
cult may of course, be used to establish a

connection in the reverse direction in the
same manner. |

We may consider now the ‘action of the
colls 262—265 inclusive, and the condensers
2500253 inclusive. - At least one-condenser
1s necessary in series ‘with the phantom

windings of repeating coils R®* and R* in-
order to prevent the flow of direct current

from one physical circuit to the other. If
special means were not provided to prevent
1t, these condensers would charge and dis-
charge in series with the open core impuls-
ing relays of one physical circuit while im-

pulses were being sent over the other physi-

cal circuit. The special means consists of
the coils 262—265 inclusive, connected as

shown, one of which is evidently at all times

in shunt of a given open core impulsing re-

lay. The coils 262—265 inclusive, are pref-

erably very much lower in resistance than
the impulsing -relays, therefore most of the
charging and discharging current of con-
densers 250—253 inclusive, passes through

these coils in preference to the impulsing

relays, thereby preventing interference be-
tween the two physical circuits. It would
seem that these charging currents could be
heard on the phantom circuit, since each con-
denser charges and' discharges through a
winding of a phantom repeating coil. They
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are scarcely perceptible, however, owing to

the extremely high resistance of the impuls-
ing relays such as relay 74: and also on ac-
count of the condensers 111, 112, 211, and
996 which are shunted.around the impulse

springs, these condensers serving to smooth -

‘out the sharp breaks in the circuit.

Tt will be seen from ‘the foregoing, that

my invention provides a simple and efficient

10

15

~ to modifications by those skilled in the art.

<0

means whereby two physical circuits may
be phantomed -and yet may be used for set-

ting up automatic connections without inter-
ference; while the phantom circuit may be
used at the same time without interfering
with either of the physical circuits. - While I
have shown one form in which my invention

may be practised, it is evidently susceptible

I do not, therefore, wish to be held strictly
to the exact einbodiment shown herein, but

~ desire rather to ‘include all modifications

25
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40

48
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‘pended claims.

condensers 1n

which may come within

as my invention 1s:

What I claim

1. In a telephone system, a line, a second
line, a phantom circuit superimposed there-

on, a second circuit including said first line,
a third circuit including said second lne, a
battery for supplying current, condensers
in the phantom circuit for preventing direct

current flow between said lines, automatic

switches accessible to said lines, controlling
relays for said switches in said second and
third circuits, and a shunt for said control-
ling relays. ' -
2. In
line, a phantom circuit superimposed there-

on, a second circuit including said first line,
. said second line,
a battery for supplying current, a pair of

a third circuit including
in the phantom circult at cach

end for preventing direct current flow be-

tween said lines, automatic switches "acces-.
sible to said lines, controlling relays for
said switches in said second and-third cir-
cuits, and a shunt for said relays extending
 from the junction of said condensers.

3. In a telephone system, a line, a.secon

line, a phantom circuit superimposed there-

on, a second circuit including said first hine,
a third circuit including said second line, a

~ battery for supplying current, a pair of con-

0

“condenser p

densers in the phantom circuit at each end
for preventing direct current flow between
said lines, a pair of coils for ea¢h of said
with said battery

sers, automatic switches accessible to said

lines, and controlling relays for said
‘switches in sald secon

4. In a telephone. system, a line, a second
line, a phantom circuit superimposed there-
on, a second circuit including said first, line,

. 65 a third circuit including said second line, a

the scope of the ap-

atelephoﬂnre system, a line, a second

airs, said coils being in series
and having their junction
connected to the junction of said conden-

and third circuits.

‘battery for supplying current, condensers in
the phantom ecircuit for preventing direct

current flow between said lines, automatic

switches accessible to said lines, controlling

“relays for said switches in said second and
third circuits at one end, impulse sending

devices in said second and third circuits. at
the other end, and a
ling relays. RN L |

5. In a telephone system, a line, a second

S,hUI_ltf for said control- .

70

‘75

line,.a phantom circuit superimposed there- -

on, a second cireuit including said first line,
a third circuit including said second line,

condensers in the phantom circuit at each

a battery for supplying current, a pair of .

80

end for preventing direct current flow be- -

said second and third circuits at one end,

impulse sending devices in.said second and
third circuits at the other end, and a shunt

for said relays extending from the junction
~ of said condensers. R

3
Ll L

6. In a telephone system, éi, line, a second

line, a phantom circuit superimposed there-
on, a second circuit including said first line,

a third circuit including said second line, a

battery for supplying current, a pair of con-
densers in the phantom circuit at each end
95

for preventing direct current flow between.

‘tween said lines, automatic switches acces- "
sible to said lines, controlling relays for

85

90

said. lines; a pair of coils for-each of said -

condenser pairs, said coils being in series

with said battery and having their junction
‘connected to the junction ofsaid conderisers,
automatic switches accessible to said lines,

controlling relays for said switches in said
second and third circuits at one ‘end, and

‘impulse sending devices in said second and

third circuits at the other end. - : |
7. In a telephone system, a line, a second

100

105

line, a phantom circuit superimposed there-

‘on, a second -circuit including said first
line, a third circuit including said second
line, a battery for supplying current, con-
‘densers in the phantom circuit for prevent-

ing direct current flow between said lines,

“automatic. switches accessible to said lines,

- controlling relays for said switches in said
second and third circuits at one end, impulse.
sending devices in said second and third cir-
- cuits at the other end, a shunt for said con- -

trolling relays, and a condenser in shunt of
each of said devices. ., |

8. In-a telephone system, a line, a second

- line, a phantom circuit superimposed there-
“on, a second circuit including said first line,
a third rcircuit including said second line,-a

battery for supplying current, a pair of con-

densers in the phantom circuit at each end
for preventing direct current flow between
“said lines, automatic switches accessible to

said lines, controlling relays for said second
and third circuits at one end, impulse send-
Ing %gav;ces in said second and third circuits
at the

L]
-

other end, a shunt for said relays

110

115

120 .

125

180 .
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extending from the ;junction of sald con-

- densers, and-a condenser in shunt of each of

10

sald devices. |
9. In a telephone system, a line, a second

line,.a phantom cireuit superimposed there-

on, a second circuit including said first line,
a third circuit including said second line, a
a palr of con-

battery for supplying current,

densers-in the phantom circuit at each end

for preventing direct current flow between

- sald lines, a pair of coils for each of said

- condenser

15

connected to the junction of

, Ser pairs, sald coils being in series
with said battery and having their junction

sers, automatic switches accessible to said
lines, controlling relays for said switches in

~ sald second and third circuits at one end,

20

impulse sending devices in said second and

third circuits at the other end, and a con-
denser in shunt of each of said devices. .
- 10. In a telephone system, a line, a second
line, & phantom circuit superimposed there-

- on, a second circuit including said first line,

 a third circuit including
. 5.

30

85

40

45

50

said second line, a
battery for supplying current, condensers in
the phantom circuit for preventing direct

current flow between said lines, automatic ;
switches accessible to said lines, controlling
1in said second and |
third. circuity, said controlling relays pro-
vided with a pair of magnetically distinet
cores, and a shunt for said controlling re-

relays for said switches

lays. T |
11. In a telephone system, a line, a second

line, a phantom circuit superimposed there-
on, a second circuit including said first line; -
a third circuit including said second line, a

battery for supplying current, a pair of con-
densers in the phantom circuit at each end

for preventing direct current flow between:
| _sa;-d“l_mes, automatic switches accessible to-
‘said lines,

controlling relays for said second
and third circuits at one end, said’ control-
ling relays provided with - pair of mag-
netically distinct cores, impulse sending de-
viees in said second and

tending from _the junction of said con-
densers. = e
. 12. In a telephone system, a, Iine, a second

. line, a phantom circuit superimposed there-

&5

60

on; a.second circuit
a third circuit including said second line, a
battery for supplying current, a pair of con-
densers in the phantom circuit at each end

~for preventing direct current flow between

sald lines, a pair of coils for each of said
condenser pairs, said coils being in series
with said battery and having

controlling relays for said

- controlling relays provided with a pair of

N

magnetically distinet cores, impulse sending

sald conden-

for preventing direct

_ third circuits at the
other -end, and:a shunt for said relays ex-

including said first line,

their junction
connected to the junction of said condensers,
automatic switches accessible to said Hnes,
| switches in said-:
second and -third circuits at one end, said.

1,287,079

devices in said second and third circuits at
the other end, and a condenser in shunt of
each of said devices. o
13. In a telephone system, a line, a second
line, a phantom circuit superimposed there-

on, a second circuit including said first line, -

a third ecircuit including said second line, a
battery for supplying current,  condensers
1in the phantom circuit for preventing direct
current flow between said lines, a plurality

of subscribers’ stations, means for connect-
1ng one of said stations with elther of said
~lines, automatic switches accessible to sald

lines for extending a connection to another
of sald stations, controlling relays for said

switches in said second and third circuits,

and a shunt for said controlling relays.

.. 14. In a telephone system, a line, a second

line, a phantom ‘circuit superimposed there-
on, a second circuit including said first line,

~a third circuit including said second line, a

battery for supplying current, a pair of
condensers in the phantom circuit st each
end for preventing

1
-

tween said lines, a plurality of subscribers’
stations, means for connecting one of said
stations with either of said lines, automatic

switches accessible to said lines for extend-
1ng a connection to another of said

_  stations,
controlling relays for said switches in said

~second and third circuits, and a shunt for
-sald relays extending from the
‘sald condensers. -

Junction of

- 15. In a telephone system, a line, a secongd
line, a phantom circuit superimposed there-
on, a second circuit including said
a third circuit including said second Iine, a
battery for supplying-current, a pair of con-

direct current flow be-

first line,

70

75

80

86

00

95

100

densers in the phantom circuit at each end .

r-pr ( , current flow between
sald lines, a pair of coils for each of said

condenser pairs, said coils being in series

with said battery and having their Junction
connected to the junction of said condensers,

a plurality of subscribers’ stations, means

for connecting one of said stations with

‘elther of said lines, automatic switches sc-
cessible to said lines for extending a con- .

nection to another of said stations, and eon-

trolling' relays for said switches in said sec-
~ond_and third circuits. o

- 16. In a telephone system, a line, a sec-
ond line, a phantom ecircuit superimposed

thereon, a second circuit

ry for supplying current, con-

plurality of subscribers’ stations, means for
connecting one of said stations with either

of said lines, automatic switches accessible
to said lines for

_ lor extending a connection to
another “of said stations,
for sald switches in said

__ including said first
line, a’ third circuit including said second
line, a batte

- densers in the

108

110

115

| phantom circuit for revent- .
Ing direct current flow between said lines, a

128
controlling relays -

or s : second and third
eircuits at one end, impulse sending devices -18¢
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" means for connetcting one of said stations

16

20

25

30

3b

40

.. 4b

5O
BB

80

.on, a second _
o third circnit including said second line, a

‘2 third circuit including saic
battery for supplying current,

ling relays

of said stations,

1,287,070

| 111 said second and third circuits at the other
“end, and a shunt for said controlling relays.

17 In a telephone system, a line, a second
line, a phantom circuit superimposed ‘there-
cirenit including said first line,

battery for supplying current, a pair of con-
densers in the phantom circuit at each end
for preventing direct current flow between
said lines, a plurality of subscribers’ stations,

with either of said lines, automatic switches
accessible to said lines for extending a con-
nection to--another of said stations, con-

trolling relays for said second and third cir-
cuits at one end, impulse sending deviees in

said second and third circuits at the other

end, and a shunt for said relays extending

from the junction of said condensers.

18. In a telephone system, a line,
line, a phantom circult superimposed there-
on, a second circuit including s:
second line, a

densers in the phantom circuit at each end

for preventing direct current flow between

said lines, a pair of coils for each of said

condenser pailrs, said coils being in series
with said battery and having their junction

connected to the junction of said condensers,
a plurality of subscribers’ stations, means
for connecting one
either of said lines, automatic

Cection to another of said stations, control-

for said switches in said second

and third circuits at one end, and 1mpulse

sending devices in said second

circuits at the other end. o
19. In a telephone system, a line, a second

line, a phantom circuit superimposed there-

“on, a second circuit including said first line,
said second line, a ) _
trolling relays for said switches in said sec-
‘ond and third circuits,

a third circuit including sal
battery for supplying current,
the phantom circuit

condernsers 1n.

of subscribers’ stations, means for connect-

ing one of said stations with either of said

lines, automatic switches accessible to said

lines for extending a connection

one end, impulse sending devices in said sec-
ond and third circuits at. the other end, a

<hunt for said controlling relays; and a con-

denser in shunt of each of said devices.
"90. In a telephone system, a line, a sec-
ond line, a phantom circuit superimposed
thereon, a second circult including _said
first line, a third circuit including said- sec-

ond line, a battery for suj plying current,
' e phantom. eir- .
cuit-at each end for preventing direct cur- p !
tinct. col'es.f;:i

Q paif_ of condensers In t

rent flow between said lines, a plurality of

65 subscribers’ stations, means for connecting

a, second

a palr of con-

_ ‘denser in shunt of
of said stations with -
switches ac-
cessible to said lines for extending a con-

and third -
either of said lines,

‘ for preventing direct .
current flow bétween said lines, a plurality

_ 1 to another
controlling relays for said
switches in said second and third circuits at -

one of said stations with either of said

lines, automatic switches accessible to sald

lines for extending a connection to another

of said stations, controlling relays for sald
second and third circuits at one end, 1Im-
pulse sending devices in ‘said second and
“third circuit at the other end, a shunt for
said relays extending from the junction of
said’ condensers, and a condenser in shunt

of each of said devices.
21. In a telephone system, a line, a sec-
ond line, a phantom circult superimposed

thereon, a second circuit including said first

“line, a third circuit including said second

line, a battery for supplying current, a’' pair
of condensers in the phantom circuit at each

‘end for preventing direct current flow be--
tween sald lines, a palr

of coils for each of
said coils being In

said condenser palrs, _.
and having their

series with sald battery

re- junction connected to the junction of sald
said first line,

condensers, a plurality of subscribers’ sta-
tions, means for connecting one of said sta-
tions with either of said lines, automatic
switches accessible to said-lines for extend-
ing a connection to another of said stations,

controlling relays for said switches in said

second "and .third circuits at one end, im-
pulse sending devices in said second - and
third circuits at the other end, and a -con-
each of said devices.

1
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99. Tn a telephone system,-a line, a sec-

ond line, a phantom circuit superimposed
thereon, a second circuit including said first
lihe, & third circult including

densers in the phantom circuit for prevent-

ing direct current flow ‘between said lines,

a plurality of. subscribers’ stations, means

.‘l

for connecting one of said stations with
| automatic switches ac-
cessible to said lines for. extending a con-

N1ro 1n said second
line, a battery for supplying current, con-

100

105

nection to another of said statioms, con- '

said controlling re-

lays provided with a pair of magnetically
distinet. cores, and a shunt for said con-

trolling relays.

23. In. a telephone sys’tem;'a: line, a sec-

ond line, a phantom circuit: superimposed
including said first

thereon, a second circuit

line, a' third circuit including said second

line, a battery for supplying current, a pair

the phantom circuit at each

of condensers 1n 1antorn _
Yirect current flow be-

end for preventing

+ween said lines, a plurality of subscribers’
means for connecting one of said
‘stations with either of said lines,. automatic
switches accessible to said lines for extend-
ing a connection to another of said’stations,

stations,

110

15

120

126

controlling relays for said second and third -

circuits at one end; said controlling relays

rovided with a pair of magnetica ly dis-
| devices in said

1o

ulse sending

second an 'th’i%d circults at the other end,
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a

10

- series “with said battery and : :
junction connected to. the Junction of said
condensers, a plurality of subscribers’ sta-

15

and a shunt for said felé,ys* exténdi:gg from

the junction of said condensers. o
~ 24. In a telephone system, a line, a sec-
ond line, a phantom circuit ‘superimposed

‘thereon, a second circuit including said first

line, a third circuit including 'said second

of condensers in the phantom ecircuit at each

line, a battery for supplying. current, a pair

“end for preventing direct current flow be-

tween said lines,.a pair of coils. for each
of said condenser pairs, said coils bein%‘{n
~and having: their

tions, means for connecting one of said sta-

~ tions with either of said lines, automatic

switches accessible to said lines for extend-
Ing a connection to another of said stations;

- controlling relays for said switches in said

20

) 25

second :and third circuits at one end, said

controlling relays provided with a pair of -

{

~magnetically distinct cores, impulse sending

devices in said second and third circuits at

the other end, and a condenser in shunt of:

L]

each of said devices.

25. In a telephone system, a line, a sec-

ond line, a phantom circuit superimposed

thereon, a second circuit including said first

~lme, a third circuit including said second
- 80

- densers in-the- _

ing direct-current flow between said lines, -

- automatic switches accessible to said lines,

line, a battery for supplymg current, con-
phantom circuit for prevent-

- controlling relays. for said switches in said

35

. controlling relays, means for signaling over .

second and third circuits, a shunt for said

- said phantom ecireuit, and a retardation coil

- 40 _ :
. -om, a second circuit.including said first line,

& battery for supplying current, a pair of

45

1n series with each of said: controlling relays.
« 26. In a telephone system, a line, a second -

line, a phantom circnit superimposed there-
a third circuit including said second line,

condernsers in' the phantom circuit at each

end for preventing direct current flow be-

tween sald lines, automatic switches acees- ™ series with said battery and having their

~sible to said lines, controlling relays for said

‘switches in said second and third: circuits,

-8 shunt for said relays extending from the

50

‘Junction of said condensers, means for sig-

naling over said phantom circuit, and a re-

‘tardation coil in series with each. of said

b5

controlling relays. -

line, a phantom'circuit superimposed there-

- on, a second circuit including said first line,

- 60

& third circuit including said second line.

a battery for supplying current, a pair of
condensers in the phantom cireuit at each

end for preventing direct current flow be. .

- tween said lines, a pair of coils for each of

98

sald ‘condepser pairs, said coils being in
series with said _
- Junctjon connected to the junction of said.
condensers, automatic switches sccessible

battery and having their

a battery for

- relays, means for

tween said lines, automatic switches scces-

1,287,079

to said lines, controlling relays for said
switches in said second and third circuits,
means for signaling over said phantom cir-
cuit, and a retardation coil in series with
each of said controlling relays. . = -

_. 28. In a telephone systeni, a line, a second
line, a phantom circuit superimposed ‘there-

70

on, & second circuit including said first line,

a third circuit including said second line,
supplying current, condensers
in the phantom circuit for ‘preventing direct
current flow between said lines, automatic
switches accessible to
relays for said switches in said second and
third circuits at one end, impulse sendi
devices 1n said second and third circuits at
the other end, a shunt for said controlling
signaling over said phan-
tom circuit, and a retardation coil in series
with each. of said controlling relays.

29, In a telephone system, a line, a second
ine, a phantom circuit superimposed there-

- on,-a second circuit including said first line,
a third -circait Including said second line,
current, a palr of

a battery for supplying .
dondensers in: the’ phantom circuit at each
end for preventing direct current.flow be-

sible to said lines, controlling relays for

- sa1d second and third circuits at ome end,

impulse sending deviees in said second and

said

1n series with each of

third circuits at the other end, a shunt for
sald relays extending from the Junction of
ccondensers, means for signaling over
said phantom ¢ircuit, and g retardation coil
wit said controlling relays.
80. In a telephone system, a line, a second
Iine, a phantom circuit superimposed there-
on, a second circuit including said ‘first line,

-a third conductor including said second line,
& battery for supplying current, a pair of

condensers in the phantom circuit at each

Junction connected to _
- condensers, automatic switches accessible to

end for preventing direct current flow be-
tween said hmes, a pair of coils for each of
sald condenser pairs, said coils being in

sald lines, controlling ‘relays for ‘said

switches in said second and third circeuits

a third  circuit including

.at one end, impulse sending devices in said
second and thiril circuits at the other end,

. .~ means for signaling over said phantom cir.
27, In g telephone system, a line, a second - B tard o b

cuti, and-a retardation coil in series

- » _ with
each of said controlling relays. o

. 81, In a-telephone system, a line, a sécfond |

line, s phantom ecircuit superimposed there-
on, a second circuit including said first line,
_ z sa1d second line,
a battery for supplying curren
in the phantom circuit for preventing direct

current flow between said lines, automatic

said lines, controlling

the junction of said

756

80

85

90
95

100
105
110
115

120

, condensers 125

switches accessible to said. lines, controllin o

relays for said switches in said second and
third circuits at one end,

impulse sending 130
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devices in _said éecond and third ci;cuits at
the other end, a shunt for said controlling

- relays, a condenser in shunt of each. of said

devices, means for signaling over .said phan-
toin circuit, and a retardation coil 1n series

 with each of said controlling relays. .

32. In a telephone system,a line, a seco

~ line, a phantom circuit superimposed there-

10

~ said lines,

15

20

 battery for supplying
~ densers in the phantom circuit at each end
for preventing direct current flow between .
automatic switches accessible to
controlling relays for said second
and third circuits at one end, impulse send-
' in said second and third circuits

on, a second circuit including said first line,

o third circuit including said second line, a

sald lines,

ing devices

at the other end, a shunt for said relays ex-

tending from the junction of said condens-

ers, a condenser in shunt of each of sald

~ devices, means for signaling over said phan-

tom circuit, and a retardation coil in series

. with each of said controlling relays.

25

30

35

40

45

“on, a second circuit
o third circuit including said second line, a

33. In a telephone system, a ;
line, a phantom circuit superimposed there-
including said first line,

battery for supplying current, a pair of con-
densers in the phantom circuit at each end
for preventing direct current flow between
said lines, a pair of coils for
condenser pairs, said coils being in. series

with said battery and having their junction

connected to the junction of said condensers,

qutomatic switches accessible to said lines,

controlling relays for said switches in said

second and third circuits at one end, 1m-
pulse sending devices in said second and
third circuits at the other end, a condenser

“in shunt of each of said devices, means for
signaling over S
retardation coil m

said phantom circuit, and a
series with each of said
controlling relays. ' |

b,

o third circuit including said second line, a

~ battery for supplying current, condensers in

o0

-switches accessible to said lines, controlling,

09

60

66

circuit for preventing direct

the phantom
between said lines, automatic

current flow

relays for said switches in said second and
third circuits, said eontrolling relays pro-
vided with a pair of magnetically distinct
cores, a shunt for said controlling relays,
means for signaling over said phantom cir-
cuit, and a retardation coll In series with
each of said controlling relays. -
"35. In a telephone system, a line, a second
line, & phantom circuit superimposed there-
on, a second circuit including said first line,

o third circuit including said second line, a-

battery for supplying current, a pair of con-
densers in.the phantom circuit at each end
for preventing direct current flow between

.

current, a pair of con-

line, a second

each of said

34, In a telephone system, 2 line; a 'se_cond_

line, a phantom circuit superimposed there-
on, a second circuit including said first line,

g - 3
said Iines, automatic switches accessible to

said lines, controlling relays for said second
and third eircuits at one end, said control-

ling relays provided with a pair of magneti-
cally

distinct cores, impulse sending devices
in said second and third circuits at the other

end, a shunt for said relays extending from

the junction-of said condensers, means for
signaling over said phantom circuit, and a
retardation coil In
controlling relays.

series with each of said:

70

75

36. In a telephone ‘syétem, a_}:]ine,.a_.,se(jopd '

line, a phantom circuit superimposed there-

on, a second circuit including said first line, .

o third ‘circuit including said second line, a

80

battery for supplying current, a pair of-con-
densers in the phantom circuit at each end

for preventing direct current flow between

said lines, a pair of coils for each of said

condenser pairs, said coils being in series

with said battery and having.their _]unctionl

connected to the junction of said condensers,
automatic switches. accessible to said lides,

controlling relays for said switches in said

second and third circuits at ‘one end, said

90

controlling relays provided with a pair of

magnetically distinct cores, impulse sending

_devices in said second and third circuits at

the other end, a condenser in shunt of each

of said devices, means for signaling over
said phantom circuit, and a retardation coil

in series with each of sa1d controliing re-
- lays. - R ' ' |

37.

on, a second circuit including said first line,
a third circuit including said second line, a

‘battery for supplying current, condensers 1
direzt
105

the phantom ecircuit for'preventing
current flow between said lines, a plurality
of subscribers’ stations, means for connecting

‘one of said stations with either of said lines,

_ In a tqlep_honé systeﬁi_,_ a hne, a seéond‘_ |
line, a phantom circuit superimposed there

automatic switches accessible to said lines
for extending a connection to another of said -

stations, controlling relays for said switches

110

in said second and third circuits,.a shunt for

‘said controlling relays, means for signaling

over said phantom circuit, and a retardation

coil in series with each of
relays. |
38. In a telephone system, a line, a second

line, a phantom circuit superimposed there-

sald controlling

115

on, a second circuit including said first line,

‘a third circuit including said second line, a

battery for supplying current, a pair of con-

densers in the phantom circuit at each end

for preventing direct current flow between

with either of said lines, automatic swit~hes

“accessible to said lines for extending a con-
‘nection to another of said stations, control-
ling relays for said switches in said second
and third circuits, a shunt for said relays ex-

tending from the junction of said conden-

120

~ said lines, a plurality of subscribers’ stations, -
‘means for connecting one of said stations -

125

180
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-~ densers in the

10

15

20

25

30

35

40

50

55

sers, means for signaling over said phantom
circuit, and a retardation coil in series with
each of said .controlling relays. | '

39. In a telephone system, a line, a second

line, a phantom circuit superimposed there-

on, a second circuit including said first line, -

a third circuit including said second line, a
battery for supplying current, a pair of con-

tor preventing direct current flow between
sald -lines, a pair of coils for each of said

condenser pairs, said coils being in series

with said battery and having their junction
connected to the junction of said condensers,
a plurality of subscribers’ stations, means
for connecting one of said stations with
either of said lines, automatic switches ac-
cessible to said lines for extending a connec-

tion to another of said stations, controlling:

relays for said switches in said second and
third circuits, means for signaling over said
phantom ecircuit, and a retardation coil in
series with each of said controlling relays.
40. In ‘a telephone system, a line, a second
line, a phantom circuit superimposed there-
on, a second circuit including said first line,

~a third circuit including said second line, a

battery for supplying current, condensers in
the pg‘a,n-tom circuitt for preventing direct
current flow between said lines, a plurality
of subscribers’ stations, means for connect-
ing one of said stations with either of said
lines, automatic switches accessible to said
lines for extending a connection to another
of sald switches, controlling relays for sald
switches 1n said second and third circuits at
one end, impulse sending devices in said sec-

ond and third circuits at the other end, a

shunt for said controlling relays, means for
signaling over said phantom circuit, and a
retardation coil in series with each of said
controlling relays. o o

41. In a telephone system, a line, a second
line, a phantom circuit superimposed there-
on, a second cireuit including said first line,
a third circuit including said second line, a
battery for supplying current, a pair of con-
densers in the phantom circuit at each end
for preventing direct current flow between

sald lines, a plurality of subscribers’ stations,

means for connecting one of said stations
with either of said lines, automatic switches

accessible to said lines for extending a con- -

hection to another of said stations, control-
ling relays for said second and third circuits
at one end, impulse sending devices in said
3econd and third circuits at the other end, a
shunt for said relays extending from the

Junction of said condensers; means for S1g-
80 naling over said phantom circult, and a re-

tardation coil in series with each of sajd

controlling relays. . |
42. In a telephone system, a line, a second

line, a phantom circuit superimposed there.

65 on, a second circuit including said first line,

phantom circuit at each end:

1,287,079

a third circuit including said second line, a
battery for supplying current, a pair of con-
densers in the phantom circuit at each end
for preventing direct current flow between

- sald lines, a pair of coils for each of said

condenser pairs, said coils being in series
with said battery and having their junction

connected to the junction of said condensers,

a plurality of subscribers’ stations, means
for connecting one of said stations with
either of said lines, automatic switches ac-
cessible to said lines for extending a connec-
tion to another of said stations, controlling
relays for said switches in said second and
third circuits at one end, impulse sending
devices in said second and third circuits at

70

75

80

the other end, means for signaling over said

phantom circuit, and a retardation coil in
series with each of said controlling relays.
43. In a telephone system, a line, a sec-
ond line, a phantom circuit superimposed
thereon, a second circuit including said first
line, .2 third circuit including said second
line, a battery for. supplying current, con-

. densers in the phantom circuit for prevent-

Ing direct current flow between said lines,

85

90

a plurality of subscribers’ stations, means

for connecting one of said stations with
elther of said lines, automatic switches ac-
cessible to said lines for extending a con-
nection to another of said stations, control-
ling relays for said switches in said second
and third circuits at one end, impulse send-
ing devices in said second and third circuits
at the other end, a shunt for said controlling
relays, a condenser in shunt of each of said
devices, means for signaling over said phan-
tom circuit, and a retardation coil in series
with each of said controlling relays, . |
44. In a telephone system, g line, a sec-
ond line, a phantom circuit superimposed

“thereon, a second circuit including said first

line, a third circuit including said second

06

100

105

line, a battery for supplying current, a pair

of condensers in the phantom circuit at each
end for preventing direct current flow be-
tween said lines, a plurality of subscribers’
stations, means for connecting one of said
stations with either of said lines, automatic
switches accessible to said lines for extend-

Ing a connection to another of said. stations,
‘controlling relays for said second and third

circuits at one end, 1mpulse sending devices
m said second and third circuits at the other

“end, a shunt for said relays extending from

the junction of said condensers, a condenser
1n shunt of each of said devices, means for
signaling over said phantom circuit, and a
retardation coil in series with each of said
controlling relays.© =~

- 45. In a telephone systém, a Hne, a° Sec-

ond line, a phantom circuit superimposed
thereon, a second circuit including  said

first line, a third circuit including said sec-

ond line, a battery for supplying: current,

110

115

120

125

130
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a pair of condensers
at each end for preventing direct current
fow between said lines, a pair of coils for
oach of said condenser pairs, sald colls be-
ing in series with said battery and havin

their junction connected to the junction o

said condensers, a plurality of subscribers’
stations, means for connecting one of said

stations with either of said lines, automatic

switches accessible to said lines

second and third circuits at
pulse sending devices in said

al with each of said
controlling relays. o .

46. In a telephone system, a liné, a sec- -

ond line, a phantom circuit superimposed
thereon, a second circuit including
line, a third circuit including said second
line, a battery for supplying current, con-
Jensers in the phantom circuit for pre-
venting direct current
lines, a plurality of subscribers’ stations,

means for connecting one of said stations
automatic switches
accessible to said lines for extending a con-

with either of said lines,

nection to another of said stations, con-

30

40

4H

- 50

56

60

65

series

‘retardation coil 1n

trolling relays for said switches in sald
second.-and third cirecuits, said controlling
relays ‘provided )

cally distinct cores,
ling relays, means for
phantom circuit, and 2
with each of said
47. In a telephone system, a line,

signaling over said
retardation coil 1n
controlling relays.
a sec-

ond line, a phantom circuit superimposed
thereon, a second ‘circult
line,a third circuit including said second line,
a battery for supplying current, a pair of
- condensers in the phantom circuit at each

end for preventing direct current flow be-
tween said lines, a plurality of subseribers’
stations, means for connecting one of
stations with either of said lines, automatic
switches accessible to said lines for. extend-
ing a connection to another of said sta-
tions, controlling relays' for said second and
third circuits at one end, said controlling
relays provided with a pair of magnetically

distinet cores, impulse sending devices 1n .

<aid second and third circuits at the other
end, a shunt for said relays extending

the junction of sald condensers,

controlline relays. - _
" 48. Tn a telephone system, a line, a second
line, a phantom circuit superimposed there-
on, a second circuit including said first line,
o third circuit including said

battery for supplying current, a pair of

in the 'phantom circuit.

for extend-.
ing a connection to another of said stations, .
_controlling relays for said switches in sald
one end, im-°
_ second and
third circuits at the other end, a condenser in.

. magnetically distinct cores,
shunt of each of said devices, -

means for sig- said second and third cir-

naling over said phantom circuit, and a re-
tardation coll 1n series

said first -

flow between said

normally connected to

with a pair of magneti-
a, shunt for said control-

including said first L SECOLL G L : :
Se " 'a third circuit including sal

said

gsecond or third circuit to

from
means for.
signaling over said phantom circuit, ‘and 2
) series with each of said

second line, a

a8

condensers in the phantom circuit at each

end for preventing direct current flow be-

tween said lines, a pair of coils for each of

said condenser palrs, said coils being n

series with said battery and having -their

junction connected to the junction of said
condensers, a plurality of subscribers’ sta-

-

tions, meaus for connecting one. of said sta-

tions with either of said lines, automatic

switches -accessible to said lines for extend-

70

75

ing a connection to another of said stations, -

controlling relays for said switches in sald

second and -third circuits at one end, said
controlling relays provided
impulse send-
ing devices 1n h
citits at the other end, a condenser in shunt

of each of said devices, means for signaling

over said phantom circuit, and a retardation
a5

coil in series with each of said controlling

relays. |

49. In a;telephone system, a line, a sécc}nd

line, a phantom circuit. superimposed there-

with a pair of
80

on, a second circuit including said first line,. -

o third circuit including said second line, a
battery for supplying current, both termi-
nals of said second and third circuits being
the same pole of sald
battery, condensers in the phantom cireuit
for preventing direct current flow between
said lines, automatic switches accessible to
<aid lines at both ends, controlling relays
for said switches in said second and third
circuits, impulse sending devices, means for
separately switching either terminal of said

‘second or third circuit to the other pole of

said battery and for including at the same

time one of said devices in the circuit.
50. In a telephone system, a line,
line, a phantom circuit superimposed there-
on. a second cireuit including said first line,
ﬁ second line, a

battery ‘for supplying current, both termi-

nals of said second and third circuits being

normally connected to the same pole of said

said lines at both ends, controlling. relays
for said switches in said

separately switching either

said battery and for including at the same
{ime one of said devices in the circuit, an
inductive shunt for each
relays, and a condenser in shunt of each o

daid devices. - -

51. In a telephone sys-terﬁ, a line, a second "

line, a phantom circuit superimposed there-
on, a second circuit. includin% said first line,

second line, a
termi-

a third circuit including sat
battery for supplying current, both

nals of said second and third circuits lbeincgl

normally connected to the same pole of sal

second and third
. cireuits, impulse sending devices, means for
terminal of said
the other pole of

of said controllin% |

00

95

109

q second .

108

116

battery, condensers in the phantom circuit
for preventing direct current flow between
said lines, automatic switches accessible to.

116

120 -

126

130



battery, condensers in. the phantom circuit

for preventing direct ¢urrent flow between -

L

- sald lines, automatic switches accesible to

10

. 1H

20

30

‘normally

said lines at both ends, cont
sald switches in said second and third cir-
cuits, said. controlling relays each having a
pair- of magnetically distinet cores, Impulse
sending  devices, means ' for separately
switching either terminal of said second or
third circuit to the other pole of said battery
and for including at the same time one of

controlling relays for

sald devices in the circuit, an inductive

shunt for each of said controlling relays,
and a condenser in shunt of each of said
devices. o o

92. In a telephone system, a line, a second

line, a phantom circuit superimposed there-

on, a second circuit including said first line,

@ third circuit including said second line,

a battery for supplying current, both termi-
nals of said second and third circuits belng

L |

battery, condensers in the phantom circuit,

- dor preventing direct current flow between
25

switches accessible to
ends, controlling relays
in said second and third
sending devices, means for

sald lines, automatic
sald - lines at both
for saild switches
circuits, impulse

_ Separately switching either terminal of said
second or third

circuit to the other pole of

- sald battery and for including at the same

'35

line, g Pphantom cirecuit superimposed there-
on, a second circuit including said first line,
“a third circuit including said second line,
a battery for supplying current, both termi-

40

‘normally connected to
 battery, condensers in

45

50

55

time one of said devices in the circuit, means

for signaling over said phantom circuit, and
_ & retardation coil in series with each of said

controlling relays. , |
93. In a telephone system, a

nals of said second and third circuits ‘being
the same pole of sai

for preventing direct current flow between
sald lines, automatic switches accessible to
sald lines at both ends, controlling relays for
sald switches in said second and third cir-
cuits, impulse sending devices, means for
separately switching either terminal of sajd
second or third cireuit to the other pole of
sald battery and for including at the same
time one of said devices in the circuit, ‘an

Inductive shunt for each of said controlling
each of said

relays, a condenser in shunt of
devices, means for signaling over said phan-

- tom circuit, and a retardation coil in series

~ond line, a

60

65

with each of said controlling relays.

- 04. In a telephone system, a line, a sec-
phantom circuit superimposed
thereon, a second circuit including said first.
line, a third circuit meluding said second
line, a battery for supplying current, both
terminals of said second ‘and third circuits

being normally -connected to the same pole

of said battery, condensers in the phantom

‘third

-one of said devices

connected to the same pole of said

ond line, manually controlled means

the phantom circuit

scribers’ stations,

1,287,079

cifcuit. for 'preventin'g dii’ect current flow bé-'
tween said lines, automatic switches acces-
stble to said lines at both ends, controlling

sald second and
circuits, said controlling relays each
having a pair of magnetically distinct cores,
impulse

rately switching either terminal of said sec-
ond or third circuit to the other pole of said

battery and for including

relays for said switches in

in the circuit, an in-
ductive shunt for each of said controlling
relays, a condenser in shunt of each of sald
devices, means for signaling over said phan-
tom circuit, and a retardation coil in series
with each of said controlling relays.

99: In a telephone system, a line, a second
line, manually controlled means for signal-

Ing over said lines, a phantom circuit super- -

mmposed thereon, a second cireuit including
sa1d first line, a third circuit including said
second line, a battery for supplying current,
condensers in the phantom circuit for pre-
venting direct current flow between said
Ines, automatic switches accessible to said

lines, controlling relays for said switches in

sald second and third circuits, and a shunt

for said controlling relays.

96. In a telephone system, a line, a sec-
for sig-
a phantom -ecircuit
second circult in-

naling ‘over said lines,
superimposed thereon, a

cluding said first line, a third circuit includ-

ing said second line, a battery for supply-
Ing current, a pair of condensers in the
phantom circuit at each end for prevent.ng
direct current flow between said lines, auto-
matic switches accessible to said lines, con-
trolling relays for said second and third cjr-
cults at one end, impulse sending devices
In said second and third circuits at the
other end, and a shunt for said relays ex-
tending from the junction of sald condens-

. ers.

57. In a telephone system, a line, a sec-
ond line, manually controlled means for sig-
naling over said lines, a phantom circuit
superimposed thereon, & second circuit in-
cludine said first line, a third circuit inclyd-
ing said second line, a battery for supplying

e

current, a pair of condensers in the phan-

tom cireuit at each. end
current flow between said lines, a pair of
coils. for each of said condenser palrs, said
colls being in series with said battery and
having their junction econnected to the junc-
tion of said condensers, a plurality of sub-

means for connecting one
of sald stations with either of said lines, au-
tomatic switches accessible to said lines for

for preventing direct

extending a connection to another of said

stations, and controlling relays for said
switches in said second and third circuits.

98. In a telephone system, a line, a second
line, manually controiled means for signal-

at the same time

70

sending devices, means for se a-
pJ
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ing over said lines, a phantom circuit super-

- imposed thereon, a second circuit including

10

said first line, a third circuit including said

battery for supplying cur-

second Iine, a _
in the phantom circuit for

rent, condensers

preventing direct current flow between said -

lines, automatic switches accessible to said
lines, controlling relays for said switches 1n
said second and
said controlling relays, means for signal-
ing over sald phantom cireuit,

trolling relays.

15
~ ing over said lines,

20

26

50. In a telephone systemL a line, a second

L]

line, manually ‘controlled means for signal-
' a phantom circult super-

thereon., a second circuit including
said first line, a third circuit including said
second line, a battery for supplying current,
both terminals of said second and third cir-

imposed

aocessible to said lines at both ends, control-

~ ling relays for said switches in said second

30

circuit. E - L
~60. In a telephone system, a line, a second

35

* both terminals of said
cuits being normally
pole of

40

45

and third circuits, impulse sending devices,
means for separately switching either ter-

minal of said second or third circult to the

other pole of said battery and for including

devices. in the

manually controlled means for signal-
a phantom circuit super-
imposed thereon, a second circuit including
<23 first line, a third circuit including said
second line, a battery for supplying current,
second and third cir-

line,
ing over sald lines,

said battery, condensers in the phan-
direct current

tom ' circuit for preventing

flow between said lines, automatic switches

accessible to said lines at both ends, control-
ling relays for said switches in said second
and third circuits, jmpulse sending devices,
means for separately switching

" minal of said second or third circuit to the

50

55

60

65

‘battery, condensers in
for preventing
 gaid lines, a- plurality
tions, means for connecting 2 ‘subscriber’s

other pole of said battery and for
at the same {ime
circuit, means for signaling over sald- phan-
tom circuit, and a retardation coil in series
with each of said controlling relays. -

61. In a telephone system, a line, a second
line, a phantom circuit superimposed there-
on, a second circuit including said first line,
o third circuit including said second line, a

battery for supplying current, both termi-
nals of said second and third circuits being
the same pole of said
the phantom circuit

normally connected to

direct current flow between
of subscribers’ sta-

station with eith_er of sa,i_d lines at reither

third circuits, a shunt for

and a re-
tardation coil in series with each of said con-.

| lines,
cirits being normally connected to the same -
pole of said battery, condensers in the phan-
fom circuit for preventing: direct current
flow between sald lines, automatic switches

pair of magnetically distinct cores,
sending devices, means for separately.switch-
95

connected to the same

tween said lines, a plurality
either ter-

_ including
one of said devices in the,

nals of said second

15

end !:hereof;, automatic switches accessible
to said lines at either end for extending a

‘connection to another of said stations, con-
“trolling

g relays for said switches in said
second and - third circuits, impulse sending
devices, means for separately switching

70

oither of said second or third circuits to |

the other pole of said battery and for in-
cluding at the same time one of said devices
in the circuit. - :

62. In a tel'ephoné‘ system, a line, a second

line, a phantom circuit superimposed there-
. on, a second circuit including said first line, -

‘a third 'circuit including said second line, a-
battery for supplying current, both termi-

75

80

nals of said second and third cir¢uits being

normally connected to the same pole of bat-

tery, condensers in the phantom circuit for
preventing \direct current flow between sald
a plurality of subscribers’ stations,
means for connecting a
with either of said lines at either end there-
of, automatic switches accessible to said lines
at either end for extending a connection to

‘another of said stations, controlling relays

subseriber’s station

8D

for said switches in said second and third,

circuits, said control relays each having a
impulse

ing either. terminal of said second or third

cireuit to the other pole of said battery and
for including at the same time one of said '

devices in the circuit, an inductive shunt
for each of said controlling relays, a con-
Jenser in shunt of each of said devices,

means for signaling over said ‘phantom cir-

cuit, and a retardation coil 1n series with
each of said controlling relays. "

. 63. In 3 telephone system, a
line, a phantom circuit superimposed there-
on, a second circuit including said first line,
o, third circuit including said second line, a

battery for supplying current, a pair of

condensers in the phantom circuit at each
end for preventing direct current flow be-
of subscribers’

100

line, a second

105

110

stations, means for connecting one of said =

stations with either of said lines, automatic
switches accessible to said lines for extend-
ing a connection to another of said stations,

“controlling relays for said switches in said

cocond and third circuits, a shunt for said

relays extending from the junction of said

condensers, means for signaling over said
phantom circuit, a retardation coil in series
with each of said controlling relays, and
means for manually completing a connec-
tion between two of said stations over said
phantom circuit. B -
4. In a telephone system, a line,

_ _ a second
Jine, a phantom circuit superimposed there-
on, a second circuit including said first line,

o third circuit including said second line, 3

battery for supplying current; both termi-
and third circuits being

115

120

125

130



'-IiOrmally- cbnnecte_d" to the same pole of bat-

~ tery, condensers in the phantom ecircuit for

10

‘preventing

lines, a plurality of subscribers’ stations,

‘means for connecting a' subscriber’s station

with either of said lines at either end there-

‘of, automatic switches accessible to ‘said

Iines at either end for extending a connec-
tion to another of said stations, controlling

relays for said switches in said second and

- third circuits, said control relays each hav-

15

20

25

30

Ing a pair of magnetically distinct cores, im-

pulse sending devices, means for separately

switching either terminal of said second or

‘third circuit to the other pole of said battery

and for including at the same time one of
sald devices in the circuit, an inductive shunt

for each of said controlling relays, a con-

denser in shunt of each of said devices,
means - for signaling over said phantom cir--
cuit, a retardation coil in series with each of
sald controlling relays, and means for manu-
ally completing a connection between two of

sa1d stations over said phantom circuit.

65. In a telephone system, a line, a second

‘line, manually controlled means for signal-

ing over said lines, a phantom circuit super-

imposed thereon, a second circuit mcluding
said first line, a third circuit including said
second line, a battery for supplying current;

- both terminals of said second and third C1r-

cuits being normally connected to the same

- pole of said battery, condensers in the phan-

36

40

45

tom circuit for preventing direct current
flow between said lines, automatic switches
accessible to said lines at both ends, con-
trolling relays for said switches in said sec-
ond and third circuits, impulse sending de-
vices, means for separately switching either

terminal of said second or third circmit to
- the other pole of said battery ‘and for in-

cluding at the same time one of said devices
In the circuit, and means for manually com-

pleting a connection between two of sald sta-

tions over either of said lines. -

66. In a telephone system, a line, a second
line, a phantom circuit superimposed there-
on, a second circuit including said first line,

& third eircuit including said second line,

°0 -a battery for supplying current, both ter-

minals of said second and third circuits be:
to the same pole of
1in the phantom circuit

09

ing normally connected
battery, condensers _
for preventing direct current flow between

sald lines, a plurality of subscribers’ stations,
means for connecting a subscriber’s station -
with either of said lines at either end there-

. of, automatic switches accessible to said lines

60-

at either end for extending a connection to

another of said stations, contrelling relays

- for said switches in said second and third

circuits, said controlling relays each having

a pair of magnetically distinct _cores, im-

“pulse sending devices, means for separately

direct current flow between said

‘In the same direction,

means including

“trollable over said trunk line

1,287,079

switching either terminal ‘of said second or
third circuit to the other pole of sald battery
and for including at the same time one of

sald devices in the circuit, an inductive shunt

for each of said controlling relays, a con-
denser in shunt of each of said devices,
means for signaling over said phantom cir-
cuit, a retardation coil in series with each of
sald controlling relays, means for manually

completing a connection between two of said

stations over said phantom circuit, and
means for manually completing a connec-

7.

tion between two of said stations over either _

of said lines. - S
- 67. In a telephone -system, a trunk line,

‘means including a manual connective ter-
minal at one end and a second manual con-

nective terminal and a call signal at the other

8(

end for completing connections over said

trunk line in one direction, means including
sald first manual connective terminal and an
automatic switch at the other end control-
lable over said trunk line for completing con-
nections over said trunk line in the Same
direction, and means including said second
manual connective terminal and a seeond
automatic switch at the other end .con-
trollable over said trunk line for complet-
Ing connections over said trunk line in the
opposite direction. ._ .
68. In a telephone system, a trunk line,

means including & manual connective ter--
‘minal at one end and a second manual con-

nective terminal and a call signal at the
other end for completing connections ‘over
sald trunk line in one direction, means in-
cluding said first manual connective ter-
minal and an automatic switch at the other
end controllable over said trunk Iine for
completing connections over said trunk lme
| means including said
second manual connective terminal and g
second .automatic switch at the other end
controllable over said trunk line for com-
pleting connections over said trunk line in
the .opposite direction, and means for ren-

“dering- the manual connective terminal at

either end busy to an operator when the

-automatic switch at the same end is operated.

69. In a telephone system, a trunk line,

a manual connective ter-

minal at one end and a second manual cor-
nective terminal and a call signal at the other

end for completing connections over said

trunk line in one direction, means including
sald first manual connective terminal and an
automatic switch at the other end cop-

‘ ‘ for complet-
1ng connections over said trunk line in the

-same direction, means including said second

manual connective terminal and a second
automatic switch at the other end con-
trollable over said trunk line for completing
connections over said trunk line in the op-

88

90

95

10

101

13¢

114

120

125;




‘means including a
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posite direction,

F

switch at the

| same end is operated:
70. In a telephone system,

trunk line,

" minal it one end and a second manual con-

nective terminal and a- call
other end for completing connections over
. ' ‘direction, means 1n-
cluding said first ‘manual connective ter--
minal and an automatic switch at the other
end controllable over. said trunk line for

said trunk line 1n one

10

signal at the

-

~ completing connections over said trunk line

15

20

~ end whenever the
use by an operator

in the same direction, means nc uding said
second manual connective terminal and a.
utol switch at the other end
said trunk line for com-
pleting -connections over said trunk line m-

second automatic
controllable over

the opposite direction, and means for dis-’
connecting the automatic -switch at either
trunk line is taken for
at the same end. - =
71 Tn a telephone system, a trunk line

~ connecting two exchanges, means including a:

- 25

manual connective terminal in one exchange

‘and an sutomatic- switch in the second ex-
‘change controllable over said trunk line for

~ completing connections over said trunk line

30

~ change controllable over sal _
- completing connections over said trunk line
in the opposite

35 sociated with one of said manual connective

40

45

~ exchange

| y
§:3

%

ond exchange

trunk line 1n one direction,

‘line in the o _
~associated with one of

in one direction, means including a. manual
connective terminal in the seconc exchange

and an automatic switech in. the first ex-
d trunk line for

direction, .a call signal as-

terminals, and operators equipment for com-
pleting connections O
manually by way of ‘said connective tfer-.
minals. ' o L

72. In a telephoﬁe ‘system, a'trﬁn_k line

connecting two exchanges, means including

o manual connective ferminal in one ex--
change
, controllable over said trunk
line ' for completing

2 manual connective terminal in the second

exchange controllable over said trunk line
for completing connections over said trunk
e opposite direction,
said manual connec-
tive terminals, operator’s: _
completing connections over said trunk line
manually by way of said connective termi-
nals, and means for

end is operated.

73. In_ a. tele’_phoné , éystem, a trunk 1ine {.

. 1

connecting two exchanges, means including’
' manual connective terminal in one exchange
and an automatic switch in +the second ex-

+

“change controllable over said trunk line for

completing connections over said trunk line

and mians for disconnect-
ing said call signal when the automatic .

“and an automatic switch

manual connective ter-

line for completing connectiops.

at the same end.

over said trunk lme

-nd an automatic switch in the sec-

connections over said
means including

and an automatic switch in the first

_ k .matic switch at each
a call signal

equipment for

or disconnecting said call
signal when the automatic switch at the same

T In

“in one direction; means including & manual
second exchange

‘connective terminal in the he
) _ h in the first .ex-
change controllable over said trunk line for

completing connections over said trunk line

in the opposite direction, a call signal asso-

ciated with one of said manual connective
terminals, operator’s equipment for complet-.

ing connections over said trunk line manu-
ally )
means for rendering the manual connective
terminal at either end busy to an- operator

operated. =

74: In a telephone system, a trunk line |
“connecting two exchanges, means including
‘a manual connective terminal in one ex- -

LY

‘change and an automatic switch in the sec-
~ond exchange controllable over said trunk
line for completing connections '
-~ trunk line in one direction, means including
4 manual connective terminal in the second

exchange and an automatic switch in the

first exchange controllable -over said trunk
trunk line in the opposite direction, a call
connective terminals,
for completing “eonnections -over

‘tomatic switch at either end .whenever tne.
for use by an operator

trunk: line is taken

- 75, In a telephone system, a two. way
trunk line, means including;a call signal and
‘operator’s equipment at each

by way of said connective terminals; and
75

over said

70

80

-85

over said -

_ 90
‘gignal associated with one of said manual
operator’s equipment
Or pl ' sald trunk -
-111}e-.-manua11y~py way of said connective ter- .

minals. and means for disconnecting the au- 95

and 100
end of said

trunk line for-completing connections there-,

over manually in either “direction, an auto-
‘matic switch at each end of said trunk line.
_ means including
said manual equipment and-said switches for
‘completing connections over said trunk line.

controllable thereover, and

semi-automatically in either direction.

~7a In a telephone system, a two way .

trunk line, means including a call signal and
operator’s: equipment ¢
trunk line for completing

controllable thereover, means including said

‘manual -equipment and. sald- switches for
said trunk line
in either direction, and-
the call signal at
either end when the automatic switch at the

completing connections over
semi-automatically n
means ‘for. disconnecting

same end is operated. -

operator’s equipment at each end of said
trunk line for completing connections there-

trunk line, means including a call signal and

105

110

at each end of said
connections there-
‘over manually in either direction, an auto-
end of said trunk line®
115

126
over manually in either ‘direction, an auto- -

‘matic switch at each end of said trunk line
controllable thereover, means including said




i

10

manual equipment and said switches for
completing connections over said trunk line

‘semi-automatically in elther direction, and
means for rendering the said trunk line busy

to an operator at either end whenever the
automatic switch at the same end is operated.
- 78. In a telephone system, a two way
trunk line, means including a call signal and
operator’s equipment at each end of said
trunk line for completing connections there-

- over manually in either direction, an auto-

15

20

30

35

40

- 45

50

bd

60

65

‘trunk line controllable

- 8ald manual

matic switch at each end
controllable thereover, means including said
manual equipment and said switches - for
completing connections over said trunk line
semi-automatically in either direction, and

means for disconnecting the automatic switch

at either end of said trunk line whenever
the trunk line is taken for nse by an oper-
ator at the same end. ' _

79. In a telephone system, -a trunk line
provided with manual connective terminals
at each end thereof, means including one of
sald manual connective terminals and an

automatic switch at the other end of said
trunk line controllable thereover for com-

pleting a connection over said trunk line in
one direction, means including the other of

sald manual connective terminals and an

automatic switch at the other end

of said
thereover for Com-

pleting connections over said trunk. line in

 the opposite direction, call signals associated

with said manual connective terminals, and
operator’s equipment for completing connec-
tions over said trunk line manually 1n either

direction. _
~ 80. In a telephone system, a trunk line
provided with manual connective terminals

at each end thereof, means including one of

sald manual connectjve termingdls and an

automatic switch at the other end of sajd
trunk line controllable thereover for com-
Pleting a connection over said trunk line in
one direction, means including the other of
sald manual connective terminals and an

automatic switch at the other end of said

trunk line controllable thereover for com-
pleting connections over sald trunk line in
the opposite direction, call signals associated
with said manual ‘connective terminals,
operator’s equipment for completing connec-
10ns over said trunk line anually in either
direction, and means for disconnecting the
call signal at either end when the automatic
switch at the same ehd is operated. B
81. In a telephone system, a trunk line
provided with manual connectjve terminals
a each end thereof, means including one of
.connective terminals and an
automatic switch at the other end of said
trunk line controllable thereover for com-
pleting a connection over said trunk line in
one direction, means includi the other of

sald manual connective terminals and an

~busy to an operator

of 'said trunk line

lines including

‘1n said system,

1,287.079

automatic switch at the other end of said
trunk line controllable thereover for com-
pleting connections over said trunk line in

the opposite direction, call signals associated
with said manual “connective terminals,

‘operator’s equipment for completing connec-

tions over said trunk line manually in-either
direction, and means for rendering the
manual connective terminal at either end
when the automatic
switch at the same end is operated.

82. In a telephone
provided with manual connective terminals
at each end thereof, means including one of
sald. manual connective terminals and an
automatic switch at the other end of said
trunk line controllable thereover for com-
pleting a connection over said trunk line in
one direction, means including the other of
sald manual connective terminals and an
automatic switch at the other end of sdid
trunk line controllable thereover for com-

pleting connections over said trunk line in

the opposite direction, call signals associated

with said manual connective terminals,
operator’s equipment for completing c¢on-
nections over said trunk line manually in
either direction, and means for disconnecting
the automatic switch at either end whenever
the trunk line is taken for use by an operator
at the same end.

83. In a telephone system wherein there
1s a pair of lines upon which there is super-
imposed a phantom ecircuit and wherein
there is an impulse mechanism for trans-
mitting impulses over each line, a reactance
in said phantom circuit for preventing the
impulses over one of said lines from passing
to the other said lines. |

84. In a telephone system wherein there
s a pair of lines upon which there js super-
imposed a phantom circuit and wherein
there is an impulse mechanism for trans-
mitting impulses over each of said lines, a
pair of coils connected in series to a source of
current and a reactance in said phantom cir-

cult connected to the mid-point of said coils"

-

for preventing the impulses transmitted over

one of said lines from passing to the other -

line. | _
83. In a telephone system wherein there

1s a pair of lines upon which there is super-

‘1mposed a phantom circuit and wherein

there is an operating circuit for sach of said
an 1mpulse mechanism at
one end of one of said lines and a relay re-
sponsive thereto at the opposite end of said
line and in which there is a generator for
furnishing current for signaling purposes

with said relay for
rent over one of said lines from operating the
relay in the other of said lines.

. 86. In a telephone system wherein thera
IS

an 1mpedance coil in series
reventing signaling cur-

70

79

system, a trunk line

80

85

30

100

105

110

115

120

125

a pair of lines upon which there is super- 130




o
15

20

over manually, and means including :
 automatic switch at each end of said trunk
line one of which is controllable thereover
for establishing a connection over said trunk

| : "~ subscribers’ lines, means including a two-
‘way trunk line and automatic switches for
extending & connection in either direction.

25,

lines, for the purpose
- ing a talking circuit. -

1,287,078

i g w e
imposed ‘2 phantom circuit and wheremn

there ig an impulse mechanism for trans-

mitting impulses over each line, a reactance
in shunt of said impulse mechanism for

eliminating the noise on the phantom cir-

‘cuit during the transmission of impulses

over either of said lines. = - -

87. In a telephone system wherein there
is 8 pair of lines upon which there is super-
imposed a phantom cireuit; means including -
‘an impulse mechanism for transmitting im-
pulses over each of said lines, a relay re-

sponsive thereto, and automatic switches

. controlled by said relay for automatically

establishing a talking circuit over said lines;

and means, including a signal and a source
of current for operating the same over sald .
of manually establish-.

r J

- 88, In 4 telephone system, a .truﬁk line,

~ operators’ equipment at each end of sald

trunk line for establishing connections there-

line automatically. -

L8
=

- 89. In a telephone system, a trunk line,
~ operators’ équipment at each end. of sald
30

trunk line and a call signal at one end

- thereof for handling calls over said trunk

40

—_

line manually in one

--ﬂ'

of said trunk line one of which is control-

lable thereover for establishing a connection
-over said trunk line automatically in the op-

posite direction. - -
~90,,In a telephone system, a trunk line,

operators’ equipment at each end of said

trunk line -for establishing - connections

_thereover manually, means including an
“automatic switch at’each end of said trunk

 line oné of which is controllable thereover

48

test circuit whereby when the trunk line 1s-

“for establishing & connection over said trunk

line automatically, and means-including a

in use on a manual connection it is made

50

89

busy to automatic calls.

- 91, In a telephone system, a trunk line,.
‘operators’ equipment

at each end: of said
al at one end

trunk- line and a call sign

‘thereof for handling calls over said trunk

line manually in one direction, means in-

cluding an automatic switch at each end of
said trunk line one of which is controllable e 11
mont county, State of Ohio, this 10th day of
‘December, 1915. - :

thereover for establishing a connection over

“said trunk line automatically in the opposite
‘direction, and means including & test circuit-

all

direction, and means”
jneluding an automatic switch at.each end

‘subscribers’ lines, means including
way trunk line and automatic switches for.

matic calls. _ L o
92. In a telephone system, a trunk line,

‘means including a manual conmective ter-

‘whereby when the trunk liné is in use on a
manual connection it is made busy to auto-

60

minal and operators’ equipment at each end

of said trunk line for establishing connec-
tions thereover manually in either direction,

and means including an automatic switch at

65

each end of said trunk line one of which

'is controllable thereover for establishing a

connection over said trunk line gutomati-
cally. R L

-93. Iﬁ;a_ teléjghc}né syStem,' a trunk line,

‘means including a manual connective ter-

minal and operators’ equipment at each end
of said trunk line for establishing confec-

tions thereover manually in either direction,
“means including an automatic switch at each

end of said trunk line oné of which 1s con-

trollable thereover for establishing a con-

nection over said trunk line automatically,
and busy test circuits for preventing inter-
ference between ma
nections. o

F

ual and automatic con--

70

75

8¢

94, In a teléphone" | systém,” 2 plurality of

between two of said subscribers’ lines, means
including a second two-way trunk line for
extending a second connection in either di-
rection between two of said subscribers’
lines, and 2 phantom talking circuit super-
imposed on said trunk bimes. ..~~~
05, In a telephone system, a dplurality .of
ing a two-

extending a connection in either ‘direction

85

20

95

between two of said subscribers’ lines, means

extending-a second connection in either di-
rection between two of said subscribers’
lines, a phantom talking circuit superim-

‘posed on said trunk lines, and means for
‘preventing interference between the said

trunk lines and the said phantom ecircuit
when in use. - S

96. In a telephone system, a pair of physi-

cal ‘trunk circuits, means for controlling
automatic switches over each.of said physi-

~cal circuits to extend a connection 1n either
‘direction, and -a_phantom signaling circuit

hysical circuits.

erimposed on said : c :
ew Richmond, Cler-

SU ! .
-~ Signed by .me at

'FRANK NEWFORTH.

including a second two-way trunk line for

100

106 |

110
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