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This invention relates generally to automatic 
telephone systems and more particularly to cir 
cuit arrangements for controlling the release of 
the automatic Switches Used in - establishing con 
nections in Such Systems. 

In autonatic telephone systems it is ordinarily 
quite impossible for a called subscriber to identify 
a calling Subscriber unless the calling party Wi 
Iigly identifies himself. Telephone subscribers 
are occasionally annoyed by anonymous calls 
whose source it is desirable to determine in order 
to terminate the annoyance. For this purpose a, 
number of Systems have been developed Which 
accomplish the desired result but require Special 
equipment in the regular Switching circuit.S. 
Another fault of systems of this nature known 

to applicant, is the necessity for connecting the 
call-holding equipment to the private or controi 
conductor of the connector bank contacts as 
sociated With the Subscriber's line. This con 
dictor is ordinarily accessible Only at the line re 
lay equipment which, in the case of a large ex 
change, may occupy considerable Space. In 
Order to permit the connection of the call-holding 
equipment of said Systems to the line of any 
Subscriber in the exchange it has been necessary 
in Some instances to run a five-conductor cable 
from each call-holding circuit to every line equip 
inent board in the exchange. This adds to the 
expense of installation besides greatly complicat 
ing the wiring arrangements between the call 
holding equipment and the Subscribers' lines. 

It is accordingly an object of the invention Co 
provide inproved circuit arrangements to permit, 
a called Subscriber to trap or hold a so-called an 
noyance call until the Switchroom attendant can 
trace the call to its Source to determine the line 
from which it was made. It is a further object 
of the invention to provide improved circuit ar 
rangements of this type for temporary inclusion 
in the line of any subscriber Who may be annoyed 
by anonymous calls. It is a further object to 
provide a call-holding circuit that may be tem 
porarily associated with the line of any subscriber 
Without requiring any change or alteration in the 
circuits of the SWitching equipment. It is a still 
further object of the invention to improve the 
operation of such equipment, to reduce the cost 
of the initial installation, and to render it simply 
and easily available to any subscriber in the ex 
change. 

It is a Still further object to eliminate the 
necessity for a connection from the control con 
ductor of the Switch train to the call-holding 
equipment and, by So doing, to make it possible 

(Cl. 179—27) 
to connect the call-holding equipment in Series 
With a subscriber's line at the main distributing 
frame. Where all of the exchange lines are easily 
accessible and where existing connections be 
tWeen subscribe's lines and the SWitching equip 
ment may be readily altered to permit the tempo 
rary inclusion of call-holding equipment in the 
SUoScriber's line. 
Other objects, and features will be more fully 

described hereinafter in connection With the ac 
Companying dira, Willing, Which Sha OWS diagrama 
natically a telephone exchange System including 
the features and detailed circuits of applicant's 
invention. 
The automatic telephone System ShoWn in the 

drawing includes a calling subscriber's station 
indicated at A connected to the central exchange 
equipment by means of line conductors . The 
Subscriber's line is connected to a line circuit. 3 
by way of the main distributing frame and 
jumper connections 2. The line circuit equip 
ment may be of any Well known type and Serves 
to initiate the Operation of the calling end of the 
link circuit 4 to search for and connect with a 
bank contact Corresponding to the calling Sub 
Scriber”S line. 
The link circuit is may conveniently comprise 

a Well known type of finder-SelectOr link ar 
ranged to Connect the calling Subscriber's line 
with an adle connector Switch upon the opera 
tion of the SubSCriber's calling device. 
The connector switch indicated at 5 may be 

any Well known type of final Selector Switch 
mechanism, the only requirement being that the 
connector must be arranged to maintain all pre 
ceding Switches in the train in their operated po 
sitions until the release of the connection by the 
called. Subscriber. Such a connector is shown in 
the Peterson Patent No. 2,040,153, granted May 
12, 1936. This patient shows two connector 
Switches, one of a Standard Widely used type and 
the other, a modification of the first, arranged 
to prevent Certain unauthorized operations. 
Either of these connectors as well as others per 
forming similar functions may be used in ap 
plicant's System. 
The banks of the connector Switch are con 

nected to the main distributing frame and thence 
to Subscribers' lines such as 6 in the usual man 
ner. The remainder of the disclosure consists of 
the detailed circuit arrangement of applicant’s 
improved call-holding repeater, the Operation of 
which Will now be described in detail. 
One or more call-holding repeaters such as the 

one shown may be connected by means of a cable 
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to the main distributing frame at which point it 
may be temporarily connected in the line of any 
subscriber desiring such service, by means of the 
cross-connecting jumper 9, in which case the 
jumpers 6 would be disconnected. 

Let it be assumed that a calling subscriber Such 
as A has caused the extension of a connection 
from his substation to the connector bank Con 
tact corresponding to the line of a called Sub 
scriber, such as B, and the Switching equipment 
is now prepared to signal the called Subscribei'. 
The connector circuit 5 now transmits interrupted 
ringing current of suitable frequency. Over One or 
the other of the talking conductors of the line. 
This alternating ringing current is extended to 
the call relays í í and 12 of the call-holding re 
peater by way of one of the left-hand conductors 
7. Two call relays and 2 are provided, one 
being connected to each side of the line to per 
mit the use of divided ringing. One of the re 
lays or f2 operates from the ringing current 
transmitted from the connector. ? 

If the ringing current is connected in the Con 
nector to the negative side of the line, relay 2 
will operate by way of the back contact aSSO 
ciated with armature 25 of the release relay 4. 
At armature 2, relay 2 closes a circuit for by 
pass relay 6 which thereupon operates. Relay 
6, upon operating, extends the negative and 

positive conductors by way of make contacts 30 
and 32 to the line of the called subscriber, there 
by extending the ringing current thereto and 
causing the operation of the called subscriber's 
ringer. In addition to completing the ringing 
circuit as described, relay 6 also closes a circuit 
at armature 3i for relay 7. Relay f is of the 
type which has a weight attached to its arma 
ture spring, whereby the armature Spring is 
caused to vibrate between the fixed contact on 
either side thereof when the magnet is deener 
gized. 

Relay 7, upon operating, completes a circuit 
at armature 33 for relay 8, which also operates. 
Relay 8, upon operating, at armature 34 pre 
pares an energizing circuit for the trap relay 9. 
At armature 35, relay f8 prepares a locking cir 
cuit for itself, which, however, does not become 
effective until the called subscriber answers. At 
armature 36 relay f8 also prepares a loop circuit 
by Way of the repeating coil RC and make con 
tacts 25 and 28 of the release relay 4, which also 
does not become completed until the response of 
the called subscriber. When the ringing current 
is disconnected at the end of the first half ring 
ing cycle relay 2 releases and opens the circuit 
to relay 6 which in turn opens the circuit to re 
lay 7. When relay it is deenergized, its arma 
ture 33, by virtue of the weight attached thereto, 
vibrates rapidly between the fixed contacts, thus 
intermittently closing and opening the circuit to 
relay 8. Relay 8 is somewhat slow to release 
and remains operated during the interruptions 
of its circuit. When ringing current is again 
connected to the negative line conductor relays 
a 2 and 6 again operate in turn to hold relay fil 
steadily operated. Relay 7 is so constructed as 
to maintain relay 8 operated during the entire 
silent portion of the ringing cycle. 
The operation of relay 8 is Without effect at 

this time, but prepares certain circuits previously 
described subject to the response of the called 
Subscriber. This particular arrangement of the 
hold relays and 8 is a feature of the invention 
which makes possible the attainment of One of 
the objects, namely, the reduction in the number 

2,200,820 
of cable conductors required to place the call 
holding repeater in service. 
When the called subscriber at Substation 

answers the call by removing his receiver, a con 
nection is made across line conductor 8 to cause 
the operation of line relay 3, provided the Sub 
scriber answers during the silent portion of the 
ringing cycle when relays f2 and 6 are deener 
gized. If the subscriber answers the call during 
the time that ringing current is being applied, 
the sequence of operations will be somewhat dif 
ferent, as will be described later. Line relay 
f3 operates over both of its windings in series 
by way of the right-hand windings of the repeat 
ing coil RC, the normally closed contacts aSSO 
ciated with armatures 30 and 32 of relay f6, the 
negative and positive line conductors included 
in the cable 7, the right-hand jumpers 9 and line 
conductors 8 through a closed circuit at Sub 
scriber's station B. Line relay 13, upon operat 
ing, closes a further point in the circuit for the 
upper winding of trap relay 9 at armature 22, 
this circuit, however, being held open by contact 
29. At armature 23, the line relay. 3 closes a 
circuit for release relay 4. At arnature 24 a. 
circuit is prepared to include the left-hand wind 
ings of the repeating coil RC in a bridge acroSS 
the incoming line conductors from the connector 
banks. This circuit, however, is not immediate 
ly closed, being held open at contacts 25 and 28 
during the operating time of release relay 4. 
Relay 4, having operated immediately after line 
relay 3, a bridge circuit is now closed across 

5 

() 

5 

30 

the line conductors extending to the connector. 
banks. This circuit includes the negative line 
conductor, armature 25 and its make contact, the 
left-hand windings of the repeating coil RC in 
series, make contact and armature 24 of the line 
relay 4, make contact and armature 28 of re 
lease relay 4, and the positive line conductor. 
The closing of this circuit causes the operation 
of the ring-cut-off relay and the back bridge re 
lay of the connector circuit in a Well known 
manner to terminate the transmission of ringing 
current and to maintain the connector switch 
and all preceding Switches in the train in their 
operated positions. 
Release relay 4, upon operating, in addition 

to completing a loop circuit to the connector 
banks, prepares a circuit for the Winding of Se 
ries relay 5 at armature 26. At armature 2 
relay 4 closes a locking circuit for relay 8 
which had been held energized by the vibration 
of the armature 33 of relay fl. The substations 
A and B are now electrically connected and the Fi 
Subscribers thereat may engage in conversation. 
As previously mentioned if the called Sub 

scriber at Substation B removes his receiver at 
a time when ringing current is applied to the 
line the sequence of operation. Will differ some 
what from that described previously. Since re 
lay 6 is at this time operated, the closing of the 
loop circuit across conductors 8 results first in 
the energization of the ring-cut-off relay of the 
connector followed in turn by the energization 
of the back-bridge or battery feed relay also in 
the connector 5. When the ring-cut-off relay 
operates it disconnects the ringing current from 
the line conductors to cause the release of relay 
f2, which in turn deenergizes relay 6. When 
relay 6 falls away after a short interval the 
circuit to the back bridge relay of the connector 
is opened momentarily at armatures 30 and 32. 
A bridge circuit including the winding of repeat 
ing coil RC is subsequently reclosed upon the en 
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2,200,820 
ergization of line relay 3 and release relay 4, 
as previously described, to reoperate the back 
bridge relay, the ring-cut-off relay having locked 
itself in a local circuit. This momentary inter 
ruption of the circuit to the back bridge relay 
results only in a slight unobjectionable click in 
the receiver of the calling Subscriber, but does 
not interfere with transmission since the back 
bridge relay Will be again operated by the Opera 
tion of line relay 3 and release relay 4 before 
the called subscriber has had time to replace his 
receiver to his ear. This feature, while not par 
ticularly objectionable, could easily be corrected 
by slight alterations in the circuit arrangement, 
such changes being entirely within the skill of 
a capable engineer. - 

If the Subscriber at substation B has no reason 
to lock up this established ccnnection he merely 
replaces his receiver when the conversation is 
finished to release line relay 3 followed in turn 
by release relay 4 and relay 3. If the calling 
Subscriber at Substation. A has already replaced 
his receiver the opening of contacts 24 of the line 
Irelay 3 results in the release of the connector 
Switch 5 of all preceding Switches in the train 
to their normal positions in readiness for another 
Call. 

If, however, the subscriber at substation A is 
unknown to the subscriber at substation B and 
has been annoying him, the subscriber at sub 
Station B operates his caling device to transmit 
a Single impulse, or nomientarily depresses the 
hook-Switch of his telephone instrument, to cause 
the momentary release of the line relay í3. This 
operation is sufficient to cause the energization 
of trap relay 9 to signal the Supervisory operator 
or other attendant that a call is held and is to 
be traced to its source. In detail, the operation 
is as follows: When line relay 3 releases in 
response to the dialling of the singie digit, the 
Original energizing circuit for release relay 4 
is opened. Relay 4, however, being slow to 
release, remains energized during the time line 
relay 3 is deenergized responsive to the dialled 
impulse. A circuit is therefore closed by way of 
the back contact aSSociated with armature 23 
and the nake contact associated with armature 
26, to the winding of series relay 5. Relay f 5. 
Operates and relains Operated for a short inter 
Val after line relay 43 is reoperated. A circuit is 
then completed by Way of armature 22 of the line 
relay 3, arnature 29 and its associated make 
contact, armature 34 and its make contact, to 
the upper winding of trag relay 9. At armature 
23 the circuit to the Winding of the series relay, 5 
is opened aid the release relay 4 is again ener 
gized. - - 

Relay 9, upon Operating, closes a locking cir 
cuit for its lower winding by Way of armature 37 
and the incinally closed release key A. f. Relay 
9 therefore remains operated independent of the 

series relay 5 which now restores to its normal 
position. At armature 38, relay 9 closes the cir 
cuit for the alarm lamp 42 which is located at 
the desk of a Supervisory Operator or Sorine other 
suitable atterdant, to indicate that a call has 
been held and should be traced to determine its 
SOUC 8 
Contact 36 controlled by the hold relay 18 

is provided to shunt contacts 28 of the line relay 
3 in order to prevent any interruption of the 

circuit to the back-bridge relay of the connector, 
when the subscriber operates his calling device. 
to momentarily release the line reiay and indi 
cate that the call is being held. 

3 
The called subscriber at substation B under 

Stands that after having caused the signal to be 
transmitted to the operator, he is required to 
remain connected to the line until the operator or 
attendant communicates with him to indicate 
that he has received the signal and has taken 
Over Supervision of the connection. 
When the attendant Sees the lighted alarm 

lamp A2, he operates monitoring key 39, to coin 
nect his telephone set it to the line conducto's 
of the called subscriber by way of contacts 43 
and 44 of the operated relay 9. The attendant, 
now communicates with the called Subscribei to 
inform him that he may now replace his receiver. 
At this time the line relay 3 is held operated 

by way of the monitoring key 39 and the tele 
phone set 46 to prevent the release of connector 
5 which in turn holds all preceding switches ener 
gized regardless of any action on the part of the 
Subscriber at Substation A. The attendant lay 
now trace the call back over the operated Switches 
in a well known fashion. When identification of 
the calling party's line has been made, the 
attendant momentarily operates release key 4 to 
unlock trap relay 9, which in turn releases line 
relay 3 to restore all relays in the repeater, cir 
cuit and all of the Switches of the train to their 
normal positions in readiness for a further call. 
When the SubScriber at Substation B desires 

to make a call, the operation of the Switching 
equipment takes place just as though the call 
holding repeater were not present. When Sub 
Scriber B removes the receiver from his telephone 
instrument line relay 3 is energized over a loop 
circuit including the right-hand winding of 
repeating coil RC, the normally closed contacts 
a SSociated with armatures 3 and 32, negative 
and positive line conductors included in the cable 
, the right-hand jumper connections 9, and the 
line 8. The operation of line relay 3, at arma 
ture 23, causes the operation of release relay í 4. 
The closing of contacts 22 is without effect at 
this time, since further points in the circuit are 
Opened at armatures 29 and 36. Arnature 28 
prepares a loop. circuit to the line circuit of the 
Switching equipment which circuit includes the 
left-hand windings of the repeating coil R.C. and 
the Operated contacts associated With arnatures 
25 and 28 of release relay 4, which has now oper 
ated. A Second line circuit similar to the line 
Circuit 3 and individual to the line of Subscriber 
B is connected to the three conductors at the 
right of the connector 5 as indicated. This line 
circuit is connected to a further link circuit and 
connector, Such as is shown in connection with 
Subscriber A. 
The closing of the loop circuit as previously 

described prepares the switching equipment for 
the reception of dialled inpuses. When sub 
Scriber B operates his calling device to set the 
switching equipment, line, relay 3 is interinit 
tently released, opening contacts 28 to repeat the 
dialed impulses to the SWitching equipment. 
Release relay 4 being SioW to release, reinains 
energized during the dialling period. During the 
time the line relay í 3 is alterílately released and 
reoperated, series reiay 5 is Opérated aS previ 
ously described. The operation of this relay is, 
however, without effect, Since the circuit partially 
controlled by contacts. 29 still remains open at 
armature 34. 
When the conversation has terminated and the 

subscriber B replaces his receiver the loop circuit 
previously described is opened to cause the re 
lease of line relay f3 and the subsequent release 
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of release relay 4, opening the circuit to the 
Switching equipment and restoring all relays and 
switches to their original positions provided the 
called Subscriber has also replaced his receiver. 

It is obvious that subscriber B cannot hold a 
call which he himself makes, since no provision 
is made for the operation of hold relayS and 
8 or the trap relay 9 in this case. 
Although applicant's improved call-holding re 

peater circuit has been illustrated as applied to 
a Small automatic System of 1000 lines Or leSS, 
it will be understood that the invention is ap 
plicable to systems of any size and of practically 
any nature. The application of the invention 
may be made to any System of a similar nature 
without requiring any aiterations in the existing 
switch mechanism or circuits, provided only that 
the final selector, or connector, Switch mechanism 
functions in a manner similar to that described. 
Although a specific embodiment of the inven 

tion has been shown, it will be understood that 
the invention is to be limited only by the SCOpe 
of the appended claims. 
What is clained is: 
1. In a telephone system having automatic 

SWitching equipment for telephonically intercon 
necting two subscribers, a call-holding repeater, 
and means for operatively connecting said re 
peater between said Switching equipment and any 
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one of said subscribers lines, said means includ 
ing electrical conductors, not to exceed two in 
number, connecting the repeater to the SWitching 
sequipment. 

2. In a telephone system having automatic 
Switching means for telephonically interconnect 
ing two subscribers, a Self-contained call-holding 
repeater, means for operatively connecting said 
repeater between said Switching means and any 
one of said subscribers' lines, Said connecting 
means including a plurality of terminals on the 
repeater and electrical conductors jumpered to 
a group of said terminals, not to exceed four in 
number, from said switching means and from the 
line of said one subscriber, and means in Said re 
peater controlled exclusively by said one Sub 
scriber when said subscriber is the called party 
for displaying a characteristic signal. 

3. In a telephone System having automatic 
switching equipment for telephonically interCon 
necting two subscribers, a call-holding repeater, 
means comprising only four electrical Conductors 
for operatively connecting said repeater between 
said Switching equipment and any one of Said Sub 
scribers’ lines, only two of said conductorS COn 

55 necting the repeater to the Switching equipment, 
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an operator's position, and means in Said repeater 
controlled exclusively by said one subscriber only 
When said subscriber is a called party for Con 
necting his line to said operator's position. 

4. In a telephone System having automatic 
switching equipment for telephonically intercon 
necting two subscribers, a call-holding repeater, 
means comprising only four electrical conductors 
for operatively connecting said repeater between 
said switching equipment and any one of Said 
subscribers’ lines, two of the conductors connect 
ing the repeater to the switching equipment and 
the other two conductors connecting the repeater 
to said one line, an operator's position, and means 
in said repeater controlled exclusively by a 
called Subscriber, to whose line Said repeater is 

s 

connected, for signalling the operator at said 
position and for connecting the operator's tele 
phone equipment at said position to said called 
Subscriber's line, 

2,200,820 
5. In a telephone system having automatic 

switching means for telephonically interconnect 
ing two SubscriberS, a call-holding i repeater, 
means for operatively. Connecting Said repeater 
between said Switching means and any one of 
Said subscriber's lines, said connecting means in 
cluding not more than tWO electrical conductors 
connecting the repeater, to the Switching means 
and not more than two other electrical Conduc 
tors connecting the repeater to said line, an 
operator's position, means in saidi repeater con 
trolled exclusively by a called Subscriber, to Whose 
line said repeater is connected, for signalling the 
operator at said position and for connecting the 
operator's telephone equipment at Said position 
to said called Subscriber's line, and neans Con 
trolled exclusively by the operator at Said posi 
tion for extinguishing said signal and for releas 
ing the connection extended to the called line 
over Saidi SWitching meanS. 

6. In a telephone System having automatic 
SWitching equipment for connecting the line of 
a calling Subscriber to the line of a Cailed Sub 
Scriber, said SWitching equipment being partly 
controlled over a control Conductor extending 
therethrough, means including a call-holding re 
peater for preventing the release of Said SWitch 
ing equipment, said repeater controlling said 
SWitching equipment independent?y Of Said . COIl 
trol conductor, and arranged to be temporarily 
connected to the line of said called Subscriber. 

7. In a telephone system having automatic 
Switching means for connecting the line of a 
calling subscriber to the line of a called subscriber, 
a call-holding repeater included in connections 
extended to the line of said called subscriber 
over said SWitching means, a circuit extending 
through said repeater for the transmission of 
speech therethrough, said repeater being con 
trollable by said called subscriber solely over said 
speech transmission circuit to prevent the release 
of said Switching means, said repeater controlling 
said Switching means Solely OVer said Speech 
transmission circuit. 

8. In a telephone system having automatic 
switching equipment for connecting the line of 
a calling subscriber to the line of a called Sub 
scriber and signalling means arranged to actuate 
a signalling device connected to the line of Said 
called Subscriber, Said signalling means being al 
ternately effective and ineffective whereby said 
signalling device is intermittently operated, a 
call-holding repeater connected to the line of 
said called Subscriber, a relay in Said repeater 
operated during the effective period of said signal 
ling means, and means independent of Said 
switching equipment and said signalling means 
for maintaining said relay operated during the 
ineffective periods of said signalling means. 

9. In a telephone System having automatic 
switching equipment for connecting the line of a 
calling Subscriber to the line of a called Subscriber 
and signalling means arranged to actuate a. 
signalling device connected to the line of said 
called Subscriber, said signalling means being al 
ternately effective and ineffective whereby said 
signalling device is intermittently operated, a . 
call-holding repeater connected to the line of 
said called subscriber, a relay in Said repeater 
Operated during the effective period of Said 
signalling means, means independent of said 
switching equipment and said signalling means 
for maintaining said relay operated during the 
ineffective period of said signalling means, and 
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maintaining said relay operated independent of 
Said Switching equipment, said signalling means 
and Said last-named means. 

10. In a telephone System having automatic 
Switching means for interconnecting the line of 
a calling Subscriber With the line of a called sub 
Scriber and for signalling said called Subscriber 
by means of an interrupted signalling current, a 
call-holding repeater associated with the line of 
Said called. Subscriber, a relay in said repeater 
arranged to be operated by said signalling cur 
rent, and means in Said repeater for maintaining 
Said relay in itS Operated position during the in 
terruptions of Said signalling current. 

11. In a telephone System having automatic 
SWitching means for interconnecting the line of 
a calling Subscriber with the line of a called Sub 
Scriber and for Signaling said called Subscriber 
by means of an interrupted signalling current, 
a call-holding repeater aSSociated with the line 
of Said called subscriber, a relay in said repeater 
arranged to be Operated by Said signalling cur 
rent, means in said repeater for maintaining said 
relay in its operated position during the interrup 
tions of Said signalling current, and means con 
trolled by Said called SubScriber for maintaining 
said relay operated independent of Said last 
named means. 

12. In a telephone systern, a repeater, Switch 
ing equipment for completing connections to Said 
repeater thereby to extend calls over Sane, means 
in said repeater responsive to the answering of 
a call extended thereover for connecting a bridge 
across the connection completed to Said repeater, 
said bridge effective to maintain said switching 
equipment operated to hold said connection so 
long as said bridge is connected therea cross, a 
signal associated with the repeater and respon 

Sive to an operation performed by the called sub 
Scriber, and means in the repeater for maintain 
ing Said bridge across said connection during the 
performing of said operation by the called Sub 
SCriber. 

13. In a telephone System, a telephone substa 
tion, a repeater individual to said substation and 
having a line Outgoing thereto, automatic Switch 
ing equipment for completing connections to said 
repeater thereby to extend a call over said re 
peater and Said line to the Substation, means at 
the Substation for bridging the line in response 
to a call extended thereto, means in the repeater 
for bridging the connection completed thereto 
responsive to the bridging of said line, the bridge 
acroSS Said connection effective, so long as same 
remains a CrOSS Said connection, to maintain said 
SWitching equipment operated and hold said coin 
nection, a signal associated with the repeater, 
means at the Substation for transitorily discon 
necting the bridge from said line to operate said 
Signal, and means in the repeater for maintain 
ing Said bridge across said connection during said 
transitory disconnection of the bridge fron Said 
line. 

14. In a telephone System, a repeater having 
an incoming line and an outgoing line, a bridge 
in said repeater normally disconnected from said 
incoming line, means for bridging said outgoing 
line, means in Said repeater foi!? CO?fineCting Said 
first bridge to the incoming line responsive to the 
bridging of Said outgoing line, means for there 
after transitorily disconnecting the bridge f'Om 
Said outgoing line, and means for maintaining 
said first bridge connected to the incoming line : 
during said transitory disconnection of the bridge 
from said outgoing line. 

HANS P. BOSWAU. 


