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The present invention relates to autematic
telephone systems in general, but is concerned
more particularly with multi-office automatic
telephone systems -in which there are two

5 different kinds of offices or exchanges, and.

the principal object, stated briefly, is the pro-
vision of new and improved repeater cir-
cuits for handling calls between two different
types of automatic step-by-step offices.

The two, systems concerned in the present
invention are commonly referred to as the

10

Strowger type of system, -that is, the

two systems have automatic switches -which
are operated on the well known Strowger
15 step-by-step principle. The switches of the
two systems are therefore somewhat similar

in mechanical construction but differ con--

siderable in regard to switch' control and
supervision. The standard method of
20 switch control in one type of system (the oue
used in the United States) is over a two wire

metallic loop and supervision is controlled:

by the reversal of battery over the two talk-
ing leads.” This type of system will be re-

25 ferred to hereinafter as a two-wire loop’

system. - In the other type of system, switch
control is over only one of the talking con-
ductors, commonly referred to as the A or
negative talking conductor, and supervision
is controlled over the other talking conduc-
tor, commonly referred to as B or positive
talking conductor.. This latter type of
system is mapufactured by the Mix and
Genest Telephone and Telegraph. Company
of Berlin, Germany, and will be referred to
hereinafter as the battery pulse system or the
Mix and Genest system. :

The two systems are also different in re-
gard to the method of giving the calling sub-
seriber a busy tone when a busy line is en-
countered. In the two -wire loop - system
when the connector or last switch in the train
encounters a busy line, the busy relay in the
connector energizes and connects up the busy
_machine, thereby giving the calling sub-

seriber the busy tone. - The operated switches
are maintained in operated position until
the calling party hangs up his receiver. In
the battery pulse system when the last switch
in the train encounters a busy line; all but the

o
<

first of the switches automatically release

responsive thereto and the busy tone is trans- .

mitted to the calling subscriber from the

first switch in the switch train. -
In order to provide telephene service be-

tween subscribers in the two:different types

55

of systems, as above described, a group of:

two-way trunk lines extends from an office-

of the two wire type and terminates in in-

coming and outgoing repeaters in an office of

the so called battery pulse type., '
One of ‘the features of -the present

invention relates to an incoming repeater.

which translates the two.wire loop im-
pulses received over the two incoming
trunk ‘conductors and transmits a corre-
sponding number of interrupted negative
battery impulses over the outgoing negative
talking conductor or “A” lead; which trans-

lates the grounded switch supervision re-

ceived over the outgoing positive talking
conductor or “B” lead and transmits reverse

battery over the two incoming talking con-

ductors; and which connects the busy tone
to the incoming trunk when the last switch
of the train encounters a busy condition and

all of the operated switches in the battery

pulse office included in the connection . re-
lease responsive to the encountered busy con-
dition. .

Another feature of the invention relates
to an outgoing repeater which translates the
negative battery impulses received over the
incoming negative lead and transmits a cor-
responding number of two-wire loop im-
pulses over the two outgoing talking conduc-
tors of the trunk, and which translates the
veverse battery supervision, which is received
over the two outgoing talking conductors of

the trunk, to supervision over only the posi-

tive incoming talking conductor, or the I3
lead, by connecting ground to such conductor
responsive to receiving the reverse battery
supervision. - These and other features of
the invention not specifically mentioned at
this time will be better appreciated when the
following description is taken in conjunction
with the accompanying drawings.

Referring now to drawings, there is shown

by means of the usual circuit diagram, tho .
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- new and improved outgoing and incoming

10

! 2 

repeaters OR and IR, respectively, located
in one.of the offices in the so called battery
pulse system, one of the trunks comprising

the conductors 1 and 2 extending to a distant

office of the so called two wire loop system,

and the selector switches S and IS located in-

the. battery pulse office.” - '

. . The outgoing repeaters, such as OR, com-

prise a plurality of relays and are taken into

- use'by calling subscribers, having lines termi-

¢ nating in the battery pulse office, for extend-.

15"
- ductors 1and 2. 7
are sdccessible to the calling subscribers by -

ing connections to called subscribers located

‘In the distant - two-wire loop offices over.

trunks such as the trunk comprising con-
The outgoing repeaters-OR

way of seélectors.stch as'S. -

20

- The incoming repeaters; such as IR, com-
prise a plurality of relays and are taken into

~-use'by the distant calling subscribers in the

. two wire loop office over trunks such as the
- trunk comprising conductors 1 and 2 for ex- -
tending connections to called subscribers by -

25 way of the incoming selectors, -such as se-

lector IS, in the battery pulse office. -
~The incoming first selector switches, such

- as IS, are located in the battery pulse office

30

+  the banks of the regular first selectors in the-

- ‘battery pulse office. - X T
~The selectors, such as S, are also located in
40

and - are. vertical and rotary -step-by-step
switches similar in mechanical- construction
to the well known two-wire Strowger type

of switch. 'The switch control circuits of

which, however, are different from the Strow-

ger switches of the well known two-wire loop
type as previously described. The banks of
the selectors IS are connected in multiple to

the battery pulse office. and are somewhat

- similar to the selectors IS.  The selectors S

45

“have access to repeaters, such as OR, and may

be either first, second, third or fourth selec-

tors dependent upon the trunking layout in

the battery pulse office. - ‘
" The remaining switches and trunking ar-
rangements in the two systems being well

E - -understood -and forming no part of the pres-
‘ent-invention, are therefo

shown in the drawings. - v

“With this general description of the draw-
ing in mind, the operation of the repeater

_circuits will now be explained in detail. For

- this purpose, it will be assumed that a call-

ing subscriber in the distant two-wire loop

~office desires to -obtain a connection with a

60

‘called ‘subscriber whose line terminates in

the battery pulse office.. Tt will further be
assumed that responsive to the removal of the
receiver by the calling subscriber his indi-
vidual line switch seizes an idle trunk lead-
ing to an idle selector repeater, such as dis-
closed ‘in: Patent 1,542,958 issued to A. J.
Ray, and that the line switch associated with

 .the seized selector repeater seizes an idle

re not described or

1,747,402

trunk extending to the desired office. Let us -

now assumé that the trunk comprising the
conductors 1 and 2 is the trunk seized by the
line switch, Responsive to the séizure of this
trunk, a closed loop circuit for energizing
the line relay 31 of the incoming repeater IR

70

may be traced over the trunk conductors 1 _

and 2, armatures 10 and 12 and their rest-

ing -contacts, normally closed springs con- .
-trolled by armatures 38 and 89, and upper

75

and lower windings of line relay 31 to bat-

tery and ground, respectively. :
Line relay 81 energizes over the above

traced circuit and at armature 40 prepares

a circuit for repeating negative battery im-
pulses over the “a” er negative conductor to

the line relay in the incoming selector I8. At
-armature 41 relay 31 .closes an ‘energizing

circuit for the slow to release relay 82. Re-

lay 82, upon energizing, at armature 42 closes

a circuit over the “a” conductor to the line

80
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relay in the selector IS for preparing such
switch for operation; at armature 43 pre-:
pares a locking circuit for relay 83; at arma- . =~

ture 44 ‘closes a circuit for energizing relay

the selector IS; and at armature 45 prepares

90

~ 84 and for preparing a holding circuit for
t=2N 7

a cireuit for energizing slow to:release relay - -

85. 'The circuit for energizing relay 34 miay- -

may be traced as follows: grounded-arma-

95

ture 44, armature 47, winding of relay 34; .

the “C” lead or holding conductor, to bat--

tery in the incoming selector IS. Relay 84, -

upon energizing, at armature 49 closes a cir-
‘cuit for relay 8875 at armature 50 closes a lock-

ing circuit for itself; and at armature 51 dis-

100

connects the busy tone machine. * Relay .33, -

upon energizing; at armature 54 removes the"

battery potential from conducters 55 and 27, -

thereby rendering the outgoing repeater OR
busy ‘to selectors, such as 8, having access . -

thereto; ‘at -armature 46 closes a'locking cir-

cuit for itself ; at armature 47 opens the initial -

energizing circuit of rélay 34; and at arma-
ture 48 prepares a circuit for connecting the

‘busy tone to the lower talking conductor.

Responsive to the seizure of the incoming
selector IS, as above described,-the line relay

in -such. selector energizes and closes a cir-
~cuit over the “C” lead: or holding conductor-
for another relay in the incoming selector IS
which prepares the selector for its vertical

pperation. = -

The calling subscriber may now dial the re-

maining digits in the telephone number of the
called subscriber. - When the calling - stib-

scriber operates his calling device in accord-

ance with the next digit in the telephone num-
ber of the called subscriber, the circuit of the

line relay 31 is interrupted a. plurality of

times thereby -causing said relay to release’a

like number of times.” Upon the first deener-

gization of line relay 81 a circuit is cloged
from armature 41 and its resting contact for

energizing the slowto release relay 85. Relay !

110
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35 energizes and at armatures 52 and 53 opens
the circuits to the talking condensers of the
repeater IR. At armature 40, relay 31 inter-
rupts or opens the switch control or impulsing
circuit to the incoming first selector IS there-
by causing the line relay in the selector IS to
deenergize. For each interruption in the loop
circuit extending over the conductors 1 and 2
the line relay 31 at armature 40 interrupts the
civcuit of the line relay in the incoming selec-
tor IS, thereby causing said switch to operate

in the well known manner. It may well be

mentioned at this time that the slow to release
relay 32 is maintained energized throughout
the impulsing period and that relay 35 due to
its slow ‘to- release characteristics maintains
its armatures attracted during each series of
impulses. The interrupted negative battery
impulses transmitted over the “a” conductor
to the incoming selector IS and to subsequent
selectors in the battery pulse office cause said
switches to extend the connection in a well
known manner to the line of the desired called
subscriber.- . '

‘Assuming now that the called line is busy,
the operated switches in the battery pulse
office automatically releases responsive to the
connector or last switch in the train encoun-

tering a busy line. In the incoming selector-

IS, the release magnet removes battery from

the “C” lead thereby opening the circuit of:

- relay 84 which deenergizes. Relay 34, upon

deenergizing, at armature 51 connects the
busy tone machine to the lower talking con-
ductor thereby transmitting the busy tone to
the calling subscriber in the well known man-
ner. The calling subscriber upon hearing the
busy signal replaces his receiver and the re-
lease of the connection takes place in a man-
ner to be described hereinafter. :

We will now assume that the called line is
1dlé. Under these conditions, the called sub-
scriber’s bell is rung in the usual manner.
When the called party answers responsive

. thereto a relay in the last switch in the train

connects ground to the lower talking conduc-
tor of such switch. This same ground extends
over the intermediate switches to the “b”-or
lower talking conductor of the repeater, there-
by causing the energization of the reversing
relay 80. Relay 80, upon energizing, at arma-
tures 88 and 39 reverses the direction of cur-
rent flow over the conductors1 and 2 for oper-
ating the calling subscriber’s meter or for
other supervisory purposes. At armature 37
relay 30 includes the high resistance winding
of impedance 86 in the impulse circuit over
the “g” lead.

When conversation is finished both sub-
scribers hang up their receivers and the oper-

 ated switches in the two wire loop office re-

lease in the well known manner thereby epen-
ing the circuit of line relay 81 which there-
upon deenergizes. After an interval, slow to
release relay 32 deenergizes and. opens the

3

locking circuits of relays 83 and 34 which

thereupon deenergize. The operated switches:

in the battery pulse system release in the well
known manner thereby rendering said

switches available for use. - All of the appa-:

ratus in both systems are now in normal posi-
tion. . . ,

It will now be assumed that a calling sub-
scriber in the battery pulse office desires to
complete a connection. with a called sub-

scriber located in the distant two wire loop..

office.. Tt will further be assumed that re-

70
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sponsive to the removal of the receiver by the -

calling subscriber, the battery pulse switches

are operated in the customary manner: and
that the selector S is operated and seizes an
outgoing repeater for extending the connec-

tion to the two wire loop office. It will fur-:

ther be assumed that selector S seizes the out-
going repeater OR shown in the drawings.
‘When this occurs a circuit for energizing the
line relay 4 in the outgoing repeater OR
may be traced as follows: from negative bat-

tery through the “A” lead of the selector Sto-

the middle wiper of selector S, the “A” lead
or conductor 25, and winding of relay 4.to
ground. Relay 4, upon energizing, at arma-

ture 13 closes a circuit for energizing slow to-

release relay 5 and at armature 14 prepares a
point in a bridge circuit for across the con-
ductors I'-and 2. Relay 5, upon energizing, at

armature 17 prepares a circuit for the slow

to release series relay 6; at armature 18 closes
an energizing circuit for the lower winding
of electropolarized relay 7; at armature 16
removes the normally closed short circuit
around relay 3, and at armature 15 prepares
another point in the bridge circuit across the
conductors 1 and 2. As soon as the short cir-
cuit around relay 8 is removed said relay en-
ergizes over a circuit extending from ground
through the test relay in the selector S, lower
wiper of the selector S, the “C” lead or con-
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ductor 27, winding of relay 3, conductor 55, .

armature 54, and through the associated re-.
sistance to battery. Relay 3 energizes over .

the above traced circuit and at armature 11
opens-another point in the normal short cir-
cuit around itself and at its working contact

prepares a point in the release circuit for the

battery pulse switches. At armatures10 and
12, relay 8 completes a bridge across the con-

ductors 1 and 2 for energizing the line relay -

in the incoming switch in the two wire loop
office. The bridge extends from trunk con-
ductor 1 by way of armature 10 and its work-

ing contact, armature 15, armature 19 and its -

resting contact, upper winding of relay 7,
normally closed springs controlled by arma-
ture 23, lower winding of impedance 8, arma-
ture 14, working contact of armature 12 and

gaid armature to conductor 2.  The electro-

polarized relay 7, although included in the
bridge, is not energized because the current
flow through the upper winding is in the
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“way of relay 9 over eonductor 26 or:“B” lead

oY

o relay 7.

4

wrong direction. “When the calling sub-

seriber dials the remaining digits in the tele-

- phone number of the:called subseriber, the

cireuit of ‘line relay 4 is interrupted in the

- well known manner. - Line relay 4 deenergizes

responsive to the first impulse and at-sarma-
ture 13 closes an energizing circuit for the
slow to release series relay 6 which thereupon
energizes. 'At armature:14 line relay 4 opens
the bridge across the trunk:conductors 1.and

2 thereby causing the line relay in the-incom-
ing switch in the two wire loop office to deen-
-ergize. :Series relay 6, upon energizing, .at
- -armatiure 19 and its working contact closes a

;-direct current bridge across the eonductors

1 and 2 in order to improve the impulsing cir-
cuit. .. Relay 6, however, is maintained ener-

‘gized only throughout each series of impulses:
At the termination of the impulse, line relay:
- 4 closes the: bridge across the conductors 1
and 2 for again energizing the line relay in
the distant office. : The line relay 4 and the’
line relay in the distant.office are operated in-a .
‘like manner responsive to further impulses
- sent by the.calling subseriber: - At the end of
" each serjes of impulses the slow to release se-

ries relay 6 deenergizes and opens the direct

-current bridge thereby again substituting the

bridge circuit through the electro-polarized

The switches in the two wire loop office are.

operated in the well kmown manner to extend
the - connection to: the called subscriber.

When the called subseriber answers, the con-
“nector switeh in the two wire loop office re-

verses the:direction of current flow over the
conductors 1-and 2, thereby causing the. op-
eration: of “the ‘electro-volarized relay 7.
Electro-polarized relay 7, upon energizing at
armature 20 short, circuits the high resistance
245 and at armature 21 connects ground by

to selector S for controlling the switch super-

“vision:or for eausing the operation of the call-
5 ing subscriber’s meter as the case may be. -

In case the called line ‘was busy. when
called,the connector in the two wire loop office
would mot reverse ‘the direction of:current

Aflow but-instead would connect the busy tone

to the trunk and the busy tone would be
tronsmitted to the calling subscriber - over

~ the heavy talking conductors in the well

[
&

" line relay 4 opens the bridge across the .con-
60"

“known manner. - :

When conversation is t.erminafed bOth‘- sub-

5 scribers replacetheir receivers.  The replace-

ment of the receiver by the calling subscriber

opens the eircuit of the line relay 4, where-

upon said relay deenergizes.  Af.armature 14

ductors 1 and 2 thereby . permitting the

- switches in the two wire loop office to release.

in the well known manner.. A
relay 4 opens the cireuit of the slow to.re-
lease relay 5 .which, after an interval; re-

leases. At armature 18 relay 5 opens the

At armatare 13

- 1;747,402.

circiit of rel;ay 7 and at armature 164;s1;ops :
the current flow through-relay 8 by connect-
ing ground by way of armature 11 to relay 8 -

te cause said-relay and the selector S to re- -

lease.  The deenergizing circuit for relay 8
may be traced as follows: ground by way of
a. working contact of armature 11 and said
armature, armatiwre 16, relay 3, conductor 27
or “C” lead, and through the test relay in the
seleetor S to ground.  Relay 8 in-the outgo-

fector™® deenergize, thereby causing the re-

to normal... The switches in the battery pulse
office are released and. returned to, their nor--

mal pesition in the customary manner and -

may be used for extending further conmnee--
tions. ' o )

ing repeater OR and the test relay in the se- -

peater OR and the selector S to be returned.

" Having described the invention, its utility -

and eperation; what Is eonsidered new and 1s -
desired to have protected by Letters Patent
will be set forth in the appended claims. © -

- Whatisclaimedis: "o SRR
1. In a telephone system, a first exchange, 8 -

second exchange, a repeater in said second

exchange, a two eonductor trunk line eom-
necting said exchanges and terminating in
sald repeater, a line relay in said repeater hav-
ing two windings connected to battery and

-ground, - respectively, a closed incoming ¢

switch control circuit including the two con-
ductors of:said trunk line and the two wind-
ings: of ‘said relay in series, an automatic

switch'in said second exchange, a plurality of =

conductors outgoing from said repeater ‘and
terminating in said switch, a second switch
control circuit including ene pole of battery,
only one of said outgoing conductors,-a line
relay in-said switch, and the other pole of

battery, means for interrupting said closed

09

incoming switch control cireuit a plurality of -

times to cause the operation of said line relay
in the repeater, and means controlled by said
line relay for interrupting said second switch

- control circuit-a_corresponding number of-
“times to operate the line relay in said switch

thereby causing said switch fo extend a con-

neetion.

only two conductors extending from the first
exchange and terminating in said repeater in

“the second exchange, outgoing -conductors ex-

tending from said repeater and terminating
in an autematic switch in: the second ex-
change; means in said first exchange for send-

110 -

~ 2. In a telephone system, two exchanges, -
an impulse repeater, a trunk line comprising

<

199"

ing loop impulses over the twe conductors =

~of said trunk line in series to said repeater,

and means in said repeater responsive to re-

ceiving said loop impulses for re-transmit- 1%

ting negative battery impulses out over only
one of the outgoing conductors extending
from said repeater to said autematic switch to
extend.: a’connection. . . :

3. In a telephope sysﬁe,'3;ttwrrb“/ex-'ehanges,, B
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_an impulse repeater, a trunk line comprising

10

15
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W
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only two conductors extending from the first
exchange and terminating in said repeater in
the second exchange, outgoing conductors ex-

tending from said repeater and terminating

in an automatic switch in the second ex-
change, other automatic switches in the sec-
ond exchange, means in said first exchange
for sending loop impulses over the two con-
ductors of said trunk line in series to said re-
peater, means in said repeater responsive to
such loop impulses for re-transmitting a like
number of negative battery impulses out over
only one of the outgoing conductors of the
repeater to cause said switch and said other

switches to extend a conmnection to a called.
subsecriber’s line, a source of busy signalling.

current in said repeater, means for antomati-
cally releasing said switch and said other
swifches in case the called line is busy, and
means in said repeater responsive to said
busy condition for automatically conmect-
ing said source to said trunk line.

4. In a telephone system, two exchanges,
an impulse repeater, a trunk line comprising
only two conductors extending from the first
exchange and terminating in said repeater in
the second exchange, outgoing conductors ex-
tending from said repeater and terminating
in an automatic switch in the second exchange,

other automatic switches in the second ex-

change, means in said first exchange for send-
ing loop impulses over the two conductors of

said trunk line in series to said repeater,
means in said repeater responsive to such loop.

impulses for retransmitting a like number of

negative battery impulses out over only one

of the outgoing conductors of the repeater to
cause said switch and said other switches to

extend a connection to a called subscriber’s
line, means responsive to the called subscrib-
er answering for grounding another outgo-

ing conductor of said repeater, and means
in said repeater controlled over said second
outgoing conductor independent of the first
outgoing conductor for reversing the flow of

current over the conductors of said trunk

line. . .
5. In a telephone system, two exchanges,

an impulse repeater in the second exchange,

a trunk line comprising only two conductors

connecting said exchanges, said repeater nor-
mally disconnected from the conductors of.

said trunk line, incoming conductors termi-

nating in said repeater, means for seizing.

said repeater over said incoming conductors,

means in said repeater responsive to said seiz-.

ure for connecting said trunk conductors to

‘said repeater and for closing a-bridge across.
the conductors of said trunk line, means for

sending negative battery impulses over only
one of said incoming conductors to said re-
peater to cause said bridge across the trunk
conductors to be opened to transmit a corre-

sponding number of loop impulses over the

conductors of said trunk line, automatic
switches in said first exchange operated by
said loop impulses to complete a desired con-
nection to a called subscriber’s line, means re-
sponsive to the called subseriber answering
for reversing the flow of current over the con-

ductors of said trunk line, and means in said.

repeater responsive to said reversal for con-
necting ground to another of said incoming
conductors for supervisory purposes.

6. In a telephone system, two exchanges,
a trunk line comprising only two trunk con-
ductors conpecting sald exchanges, two Te-
peaters in the second exchange individual to
said trunk line, outgoing conductors extend-
ing from the first of said repeaters, incoming
conductors extending to the second of said re-
peaters, means in the first of said repeaters
for recelving loop impulses over the two trunk
conductors of said trunk line in series and for
retransmitting negative battery impulses out
over only one of said outgoing conductors of
said first repeater, means in the second of
said repeaters for receiving negative bat-
tery impulses over only one of. said.incom-
ing conductors and for retransmitting loop
impulses over the two trunk conductors of
said trunk line in series, means in the first of
said repeaters responsive to ground being
connected to the other of said outgoing.con-
ductors of said first repeater for reversing the
flow of current over the two trunk conductors

“of said trunk line for supervisory purposes,

and means in the second of said repeaters re-
sponsive to a reversal of current over the
two trunk conductors of said trunk line for
connecting ground to the other of said incom-
ing conductors of said second repeater for
supervisory purposes. PR
7. In a telephone system, two exchanges,
an impulse repeater, a two conductor trunk
line extending from the first exchange and
terminating in said repeater in the second ex-
change, a switch control circuit including
both conductors. of said trunk in series, an
automatic switch in the second exchange,
outgoing conductors from said repeater ter-
minating in said automatic switch, a second
switeh control circuit including a source of

battery in said repeater and only one-of said .

outgoing conductors, and means in said re-
peater responsive to the closure of said first
switch control circuit for closing said second
switch control circuit. g : g
8. In a telephone system, two exchanges,
an impulse repeater,.a two conductor trunk
line extending from the first exchange and
terminating in said repeater in the second ex-
change, a switch control circuit including
both conductors of said trunk in series; an
automatic switch in the second-exchange,

outgoing conductors from said repeater ter-

minating in said automatic switch, a second
switch control circuit including a source of

battery in said repeater and only one of said:

S
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~outgoing conductors, meaiis in said repeater
Tesponsive to the closure of said first switch
control:circuit for closing said second switch -
control circuit, and means responsive to in-
~terfuptions of said first switch ‘control cir-
it for . causing a’likeé number ‘of inter-
- “ruptions in said second switch control circuit -
~for extending a ¢onnection by operating said

o lawitchl ¢ - - .
10, 9-'In atelephone system, two exchanges
" wsing different switch control ¢ircuits, a two-
conductor trunk line connecting said ex-
“changes, a-repeater in the second exchange in-
- dividual to said trunk line but normally dis-
“15 ‘¢onnected “therefrom, automatic switches in
- sajd second exchange, ‘a plurality of con-
detors incoming to said repeaterand accessi-

T4,

462

switch control eircuits, two repesdters in the -
séeond exchange; means-in' ofie- repeéater for
repeating impulses over said trunk line,; means
in the other repeater for répeating imipulses
received over said trunk line; and means in.
each repeater for translating ‘from oné sys-
tem of gwitch coiitrol to another. : ’
In witness whereof, I hereunto subscribe -
my name this I7tly day of Febiuary, A. D. " -

1928, R R C
e ' VICTOR S. THARP:

-,
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80

bla to said automatic switehes, means re-

sponsive to the seizure of said repeater over
sald incoming condrctors for connecting said

20 , ng
- repeater to said trunk line and for closing a

85

hridge across the conductors of said trunk:

ling, and means in said repeater for receiving
" negative battery impulses over oné of said
incoming conductors and for producing a like
- number of interruptions in said bridge.
~ 10. In a telephone system, two exchanges:
using different switch control circiiits, a two"
conductor trunk line connecting said ex-

o

U gg
~ dividual to said trunk line but normally dis-
~corinected. therefrom, automatic switches in

¢haiiges, a repeater in the second exchange in- -

- .90

95

said second exchange, a plurality- of con- -

_ ductors incoming to said repeater and accessi-
35-ble to said automatic switches, means respon-
 sive to the seizure of said repeater over said
~ ncoming ¢onductors for. conmecting said re-
peater to said trunk liné and for closing a
bridge across the conductors of said trunk
line, means in said repeater for receiving neg-
~ ative battery impulses over one of said in-
- comitig conductors and for-producing & like
. niumber of interruptions in said bridge; and’
 meAans responsive to the reversal of current

40

““ductors for supervisory purposes. o
~ 11. In a telephone system, a two conductor

5o

flow over said trunk line for comnecting
ground to another of said incoming con- .

100
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trunk line connecting two exchanges, two Fe- o
peaters in the second exchange individual to

- said trunk line, the-first repedter being nor-

mally connected to said trunk line and the

- second repeater being normally disconmected

therefrom, means in said first repeater for re-
( _;%e‘j vingloop impulses over said trunk-line and
“Fob perd

‘tery impulses; medns for disconnecting said
- first repeater from said trunk line and for

conhécting said second repeafer thereto, and
means in said ; i
- negative battery impulses aiid for repeating
AT i;, like iumiber of 1oop imipulses over said trunk
12. Tn a telephone systemm, 4 fwo way truik

60

ating a like humber of negative bat-

second repeater for recéiving -

-linie cotinecting two éxchiatiges using differant
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