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The present invention relates to automatic tel 
ephone, and like electric selective systems and 
more particularly has in view improved testing 
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and private Wire arrangements, which are de 
Signed among other things to prevent the occur 
rence of double connections or to minimize the 
likelihood of the occurrence of such connections. 
In Systems in which selecting switches are set 
under the control of common control apparatus, 
an outlet from a selecting switch may have to be 
treated as being a busy one either because the 
outlet circuit is itself in use or because the com 
In On control circuit associated with the outlet 
circuit is in use, and a double connection may 
occur either because tWO searching selecting 
Switches test and seize the same outlet circuit or 
because two searching selecting switches test and 
Seize two different outlet circuits associated with 
the same common control circuit. The arrange 
ments according to the invention are mainly 
intended for use in common control Systems: but 
certain of them are of wider application. 
The arrangements according to the invention 

are Suitable for use in Systems employing high 
Speed switches such as Switches of the motor 
driven latch-controlled type and in Systems of 
the kind in which during the setting up of a con 
nection there is formed what is known as a 
“through' test or private Wire, as well as in other 
Systems. 
The invention has in view improved arrange 

ments both as regards that part of the circuit of 
a selecting Switch which is concerned with test 
ing the outlets of the Switch and bringing the 
Switch to rest on a free outlet and as regards the 
test or private wire circuits of such outlets. It 
must be understood that the expression “circuit 
of a selecting switch' is intended to include with 
in its scope any necessary common control cir 
Cuit. 
The arrangements according to the present 

invention are Such that the operation of a single 
change-over contact of a selector test relay serves 

s 

to suspend the searching Operation, to busy the 
outlet concerned, and to cause a change of con 
dition of an auxiliary relay connected in a circuit 
independent of the test wire circuit. 

According to One feature of the invention, test 
ing and private Wire arrangements are such that 
the circuit in Which a selector. test relay Operates 
to stop the switch on a free outlet is one which 
passes over two windings of the relay in series 
and a test wiper and the test, or private Wire of 
the outlet circuit, and are also such that the test 
relay has a change over contact which on opera 

(C. 179-8) 
tion opens a circuit shunting a Winding Of an 
auxiliary relay and closes a circuit shunting one 
of the said two windings of the test relay to mark 
the outlet busy, the removal of the shunt from 
the winding of the auxiliary relay causing this 
Winding to be inserted in the circuit of a magnet 
or relay controlling or effecting the driving of the 
SWitch. So that the said magnet or relay is released 
and the operation of the auxiliary relay is ini 
tiated. 
The outlet circuit may include a coupling relay 

adapted on operation to couple the individual 
outlet circuit to a common control circuit, it 
being arranged that the relay is operated over 
the test or private wire as a consequence of the 
seizure of the outlet circuit. 
According to another feature of the invention, 

the test relay in arrangements embodying the 
feature previously referred to has associated with 
it a device having a non-linear current-resistance 
characteristic, it being arranged that this device 
serves to increase the discrepancy between the 
current which flows through the two windings of 
the test relay when a free outlet is tested and the 
current which flows when an outlet is tested 
Which is marked busy by being connected to a 
point between resistance or impedance elements 
connected in series between battery and earth. 
The above and Various subordinate features of 

the invention are exemplified in the several typi- : 
cal arrangements embodying the invention which 
Will now be described with reference to the accom 
panying drawings, in which Fig. 1 is a circuit 
diagram. ShoWing the invention as applied to a 
selecting switch having a single set of wipers; 
Figs. 2, 3, and 4 show modifications which are 
alternative to the arrangement shown in Fig. 1; 
while Fig. 5 shows the invention as applied to a 
selecting switch having two sets of wipers. 

Referring firstly to Fig. 1, this shows parts of 
the individual and common control circuits of a 
selecting SWitch and parts of an outlet circuit 
and an associated common control circuit. The 
four rectangles into which the figure is divided 
by dotted lines correspond to the four circuits 
concerned, a portion of the individual circuit of 
the selecting switch being shown in the upper 
left hand rectangle, a portion of the outlet cir 
cuit being shown in the upper right hand rec 
tangle, and portions of the common control cir 
cuits being shown below the respective individual 
circuits. Only those portions of the circuits 
which are concerned with the invention are 
shown. The common control circuits associated 
With the selecting Switch and with the outlet cir- ' 
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cuit are for convenience designated CCS and CCO 
respectively. 
The selecting switch is a motor driven latch 

controlled uniselector adapted to search for a 
free one of a marked group of Outlets, the rele 
want group being marked in response to the 
receipt of an impulse train in the associated com 
mon control circuit CCS. The marking arrange 
ments in the common control circuit are rep 
resented schematically by a cross MA, and are 
such as to connect the upper side of winding (I) 
of the test relay T to each of those contacts in 
the bank of marking wiper G which correspond 
to outlets in the required group. When the latch 
magnet LM of the uniselector is energized, a 
latch is withdrawn from a toothed wheel form 
ing part of the driving mechanism of the SWitch 
and the circuit of the driving electromotor is 
closed at a contact of the latch magnet, and in 
consequence the wipers are rotated at a high 
speed. When the latch magnet is de-energized, 
the motor circuit is opened and the latching 
member engages the toothed wheel referred to, 
bringing the Switch substantially instantaneous 
ly to rest. Contact ons is an off-normal Con 
tact of the selecting switch and contacts kS, 
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Res2, and kis3 are contacts of the coupling re 
lay which serves to couple the individual circuit 
of the selecting Switch to the common control 
circuit CCS. Contact ef is a contact of a relay 
operated after the marking arrangements in 
the common control circuit have been set to 
effect a marking. The test wiper of the Selecting 
Switch is designated P. The Switch has of course 
Wipers and banks other than those shown. The 
test relay T is a high-speed relay and has a high 
resistance auxiliary relay TA which operates 
comparatively slowly. Relay T has only one 
contact t?, but the auxiliary relay TA has aS 
many contacts as may be necessary to fulfil 
the requirements of the circuits concerned as a 
Whole. 
The Oltlet, circuit and the common control 

circuit CCO aSSociated thereWith are actu 
ly the individual and common control 
circuits of a further selecting Switch, and 
Contact on is an off-normal contact of this 
SWitch. Relay K in the outlet circuit is a cou 
pling relay adapted on operation to couple the 
individual outlet circuit to the common control 
circuit CCO, it being arranged that the relay is 
Operated over the private wire as a consequence 
of the Seizure of the outlet circuit. The induc 
tive Winding of the relay is shunted by a non 
inductive resistance which may be wound on the 
COre of the relay. The incoming private wire of 
the Cutlet circuit is normally connected to the 
battery-connected resistance YA in common 
control circuit CCO via the test jack contact, 
Contact On, a break contact of relay JB, and con 
tact Ond. Contact ond is an off-normal contact 
of a digit switch in control circuit CCO. Relay 
JB in the control circuit has a break contact in 
dividual to each outlet circuit in the group asso 
ciated With the control circuit. Two of the 
necessary break contacts are formed by the back 
contacts of change-over contacts ibi and ib8, 
While the remainder are formed by Simple break 
contacts such as ib5. The break contact indi 
vidual to the Outlet circuit shown in the figure 
is formed by back contact ibl. Contact a is a 
contact of a line or impulse-receiving relay in 
cluded in the common control circuit CCO, and is 
operated in a circuit independent of coupling 
relay contacts consequent on the Seizure of an 
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outlet circuit in the group associated with the 
control circuit. Contact bi is a contact of a 
slow-releasing holding relay, it being arranged 
that this relay is operated on the operation of 
the line relay just mentioned and then remains 
operated until the line relay next remains 
steadily released. The battery-connected re 
sistance YA is connected in common over con 
tact O12d and the break contacts of relay JB to 
all the outlet circuits of the group associated with 
connon control circuit CCO. 

After the selecting switch with wipers P and 
G has been taken into use and the coupling relay 
With contacts ks, ks2, and ks3 has been operated 
to couple the individual circuit of the switch to 
the Common control circuit CCS, then as soon as 
the marking arrangements in this control circuit 
have been set to effect a marking, contact e is 
closed and completes an operating circuit for 
latch magnet LM. The circuit for magnet LM 
paSSes Over back contact t , contacts ta? and 
ef, and front contact kis?. The uniselector is 
Consequently advanced in Search of a free one of 
the marked group of outlets. During search, 
test Wiper P and marking wiper G co-operate 
to the end that when a marked outlet is en 
Countered windings (I) and (II) of high speed 
test relay T and a dry-plate rectifier RE are 
Connected in Series between the test bank contact 
and earth, so that the relay operates to a bat 
tery connection via resistance YA in the common 
control circuit CCO associated with the outlet 
circuit if a free and marked outlet is reached. 
The rectifier is of course connected in the sense 
Which allows such operation to occur. When 
test relay T is thus operated, contact t? opens 
the short-circuit about the winding of auxiliary 
relay TA and short circuits rectifier RE and 
Winding (II) of relay T. The resistance YA is of 
a value which Suffices to prevent the high speed 
test relays associated with two different selectors 
from holding in parallel on their windings (I). 
Such holding Would of course give rise to a 
double connection. The insertion of the high 
resistance winding of the auxiliary relay into 
the latch magnet circuit causes the latch Imagnet 
to release and provides an Operating circuit for 
the auxiliary relay. The short circuiting of rec 
tifier RE and winding (II) of relay T connects 
the private wire of the outlet to earth through 
a low impedance (i. e. the low resistance Wind 
ing (I) of relay T) to mark the outlet busy. 
This marking would normally be subsequently 
replaced by a busy marking from another SOUrce. 

It should be noted that the momentary opera 
tion of high Speed test relay T for a period in 
Sufficient to bring about the operation of aux 
iliary relay TA has no lasting effect on either 
the uniselector or its common control circuit. 
The rectifier RE prevents relay T from being 
operated by a positive or booster battery condi 
tion existing for metering purposes on the pri 
Vate Wire of a busy outlet when the outlet is 
tested. The rectifier is also arranged to Serve, 
by Virtue of its non-linear current-resistance 
characteristic as regards currents in the con 
ducting direction, to increase the discrepancy be 
tween the current which flows when a free out 
let is tested and the current which flows when an 
outlet is tested which is marked busy by the fact 
that the relevant test bank contact is connected 
to a point between resistance or impedance ele 
ments connected in Series between battery and 
earth (e. g. a point between a resistance such as 
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YA and elements comprising a relay such as K. 
and its shunt and the low-resistance winding of 
a high-speed test relay such as T). Instead of 
a rectifier, some other device (e. g. a metal or . 
carbon filament lamp) having a non-linear cur 
rent-resistance characteristic may alternatively 
be employed to give the last mentioned effect, but 
in this case of course a dual effect would not be 
obtained. In such an alternative arrangement, 
the device would be placed according to its na 
ture either in series or parallel with the high 

lays it may be necessary or desirable to provide 
the low-resistance holding winding of a test re 
lay such as T with more turns than the number 
indicated by a consideration of the relay circuits 
in the Static condition. 
When test relay Tis operated as previously de 

scribed and brings about the operation of relay 
TA, contact ta? disables the back contact of 
change-Over contact t and contact ta2 operates 
the Switching relay H of the individual selector 
circuit. The operation of relay H causes the cou 
pling relay of the individual circuit to be re 
leased and initiates the release of Common con 
trol circuit CCS. Relay H locks up over the 
private Wire. Contact ks on falling back closes 
a point in a circuit for homing the selecting 
Switch after use. The said circuit is completed 
at contact h on the release of the switching re 
lay H. 
When relay H is operated, circuits are closed 

(over wipers of the selecting Switch not shown 
5 in the figure) which serve to bring about the 
Operation of the line relay in the common control 
Circuit CCO associated with the seized outlet 

The Operation of contact d of this line circuit. 
relay closes a circuit for operating relay JB on 
its winding (I), and shortly after this a holding 
circuit for relay JB is closed at contact bf. When 
relay JB operates, it first by opening its break 
contacts opens What may be termed the testing 
in circuits of the outlet circuits of the group as 
Sociated with common control circuit CCO, and 
then by closing front contact db connects bat 
tery-connected resistance YA to the lower ends 
of the windings of the coupling relays of all 
these outlet circuits. Since the other ends of 
these windings are connected to the respective 
incoming private wires over off-normal contacts 
such as on, the effect of the closure of front con 
tact ib is that coupling relay K in the seized 
outlet circuit is operated in a circuit which is 
completed to earth over bank contact and wiper 
P of the Selector which has seized the outlet cir 
cuit. When relay K operates, contact k earths 
the private wire and contact ic2 bridges contact 
On. The inductive winding of a coupling relay 
such as K and the associated non-inductive re 
sistance form a low impedance combination, so 
that the application of a busying condition to 
the private wire incoming to one outlet circuit 

as the said private wire is connected through to 
the common control circuit. Owing to the fact 
that each coupling relay has only one induc 
tive winding trouble due to transformer action 
between windings is avoided. 
The operation of the switching relay (not 

shown in the figure) of the seized outlet circuit 
at a Subsequent stage of the setting-up process 
brings about the continued release of the line. 
relay in common control circuit CCO, which in 
turn brings about the release of the holding re 

back contact b . 
of a slow-releasing holding relay, it being ar 

relays of all these outlet circuits. 
quent operation of the circuits is similar to that 
described with reference to Fig. 1. 

lay and its contact bl. As soon as contacts at 
and b have both fallen back, relay JB releases 
and at contact ib releases coupling relay K. 
Off-normal contact ond of the digit switch in 
Common control circuit CCO ensures that an out 
let circuit associated With the control circuit can 
only be seized when the digit switch is at the 
normal position. During the setting of the digit 
SWitch and of the selector of the outlet circuit, 
a circuit for the coupling relay K is provided over 
front contact lib8. 

speed test relay or a winding thereof. We have 
found that for high speed Switches and test re 

Typical values for the resistances of Winding 
(I) of relay T, winding (II) of relay T, the Wind 
ing of relay TA, the winding of relay K, the non 
inductive shunt across K, and resistance YA are 
35 ohms, 105 ohms, 2000 ohms, 35 ohms, 120 ohms 
and 550 ohms respectively. 
Referrig now to Fig. 2, this shows arrange 

ments alternative to those shown in the two right 
hand rectangles of Fig. 1. 
arrangements for an outlet circuit and an asso 
ciated common control circuit CCO, the incoming 
private wire of the outlet circuit is normally con 
nected through to a battery-connected resistance 
YA in the control circuit over a test jack, an off 
normal contact on (corresponding to the similarly 
designated contact in Fig. 1), a rectifier R, and 

Contacts b and b2 are contacts 

ranged as in the case of the arrangements of 
Fig. 1 that this relay is operated consequent on 
the operation of a line relay in circuit CCO and 
that the said line relay is operated in a circuit 
independent of coupling relay contacts conse 
quent on the Seizure of an outlet circuit in the 
group associated with the control circuit. Relay 
K is the coupling relay of the outlet circuit and 
corresponds to the similarly designated relay in 
Fig. 1. The break contact formed by back con 
tact b is connected in the testing-in circuits of 
all the outlet circuits in the group associated with 
Common control circuit CCO. Rectifier R, is of 
course connected in the Sense which allows cur 
rent to flow from earth via a test relay testing 
the condition of the Outlet circuit. 
When the Outlet circuit is seized and the line 

and holding relays in the common control cir 
cuit CCO are operated, the changing over of con 
tact b first opens what may be termed the test 
ing-in circuits of the outlet circuits of the group 
associated with the common control circuit, and 
then connects battery-connected resistance YA 
to the lower ends of the windings of the coupling 

The SubSe 

The rectifiers such as R in the several outlet 
circuits of the group serve to prevent earth on 
the private Wire of one circuit from being trans 
mitted to the private wires of the other circuits. 

Referring now to Fig. 3, this shows further ar 
rangements alternative to those shown in the 
two right hand rectangles of Fig. 1. The con 

- LL - tacts, relay, rectifier and resistance shown cor 
busies all the other circuits of the group as long respond to those bearing the same designations 

in Fig. 2. In these further alternative arrange 
mentS for an Outlet circuit and an associated 
common control circuit CCO, the incoming pri 
vate wire of the outlet circuit is normally con 
nected through to the battery-connected resist 
ance YA in the control circuit simply over the 
test jack, the off-normal contact on, and the rec 
tifier R, the resistance being connected in con 
non to all the outlet circuits in the group asso 
ciated with the control circuit. AS regards the 
coupling relays Such as K of the outlet circuits 

In these alternative : 
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4. 
of the group, the lower end of the winding of each 
relay is connected to the corresponding ends of 
all the other relays. 
When the Outlet circuit is Seized due to a Se 

lector test relay operating in Series with the re 
sistance, the earthing of the private wire P causes 
the coupling relay K to operate, the operating 
circuit being earth on wire P, test jack contact, 
contact on, winding of the relay, the coupling 
relays and rectifiers of all the other outlet cir 
cuits of the group, resistance YA, battery. The 
coupling relays of the said other outlet circuits 
do not operate as the current which flows is 
shared between then. 

During the release of common control circuit 
CCO consequent on the operation of the Switch 
ing relay of the outlet circuit, a break contact 
(not shown) included in the control circuit and 
connected in Series with resistance YA is no 
mentarily opened to bring about the release of 
coupling relay K. 

Referring now to Fig. 4, this also shows ar 
rangements alternative to those shown in the 
two right hand rectangles of Fig. 1. Contacts 
kc, k2, on, and b2, and relay K correspond to 
the items Similarly designated in Fig. 3. The 
incorning private wire of the outlet circuit is 
normally connected to battery via the winding 
of the coupling relay K in parallel with a metallic 
filament lamp LO, the test jack contact, off 
normal contact on, and a condenser QA in par 
allel with carbon filament lamp LC and resist 
ance Y.A. Condenser QA and the circuit in par 
allel thereWith are connected in common to all 
the outlet circuits in the group associated with 
connon control circuit CCO. The resistance of 
metallic filament lamp LO rises as current com 
mences to flow therethrough while the resistance 
of carbon filament lamp LC falls with flow of 
current. The effect of the metallic filament lamp 
is as it were to bring coupling relay K gradually 
into circuit when the outlet circuit is Seized. 
The object of condenser QA and lamp LC in the 
common control circuit is to provide a test-in 
circuit which prevents two high speed test relays 
from holding in parallel to the battery connec 
tion in the one common control circuit but which 
assists in the process of increasing the current 
through the winding of the relevant coupling 
relay subsequent to the seizure of an outlet 
circuit. 
When the holding relay of the common control 

circuit CCO is released after the circuit has per 
formed its function as regards a Seized associated 
outlet circuit, the falling back of contact b2 con 
nects earth. Over off-normal contact ond of a digit 
switch in the control circuit to the lower end of 
the operated coupling relay and thereby brings 
about the release of this relay. 
Contact h! is a contact of the Switching relay 

of the outlet circuit and when operated changes 
the connections to lamp L.O. So that the lamp 
serves as a Supervisory lamp. 

Referring now to Fig. 5, this shows arrange 
ments corresponding to those shown in the two 
left hand rectangles of Fig. 1 but providing for 
testing two outlets simultaneously. As in the 
arrangement of Fig. 1, the Selecting SWitch is a 
motor-driven latch-controlled uniselector adapt 
ed to Search for a free one of a marked group of 
outlets, the relevant group being marked in re 
sponse to the receipt of an impulse train in the 
associated common control circuit CCS. The 
marking arrangements in the common control 
circuit include a digit switch with a wiper DS, 
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and are such as to connect earth via contact ta? 
to each of those contacts in the bank of mark 
ing wiper G which correspond to outlets in the 
required group. One contact in the bank of 
Wiper G corresponds to two outlets, since the 
Selecting Switch has two sets of Speaking and 
test Wire wipers and banks. The two test Wire 
Wipers are shown in the figure, being designated 
PP and PS. The circuits are arranged. So that 
outlets occupying corresponding positions in the 
two sets of banks are tested Simultaneously. The 
methods of testing and control are similar in 
principle to those described with reference to 
Fig. 1. Contact. OnS is an off-normal contact of 
the Selecting Switch and contacts Res -6 are con 
tacts of the coupling relay Which serves to couple 
the individual circuit of the selecting switch to 
the Common control circuit CCS. Contact e is 
a contact of a relay operated after the marking 
arrangements in the common control circuit have 
been Set to effect a marking. The common con 
trol circuit CCS contains a high speed test relay 
TP corresponding to test wiper PP and a similar 
high Speed test relay TS corresponding to test 
Wiper PS. Each test relay has associated with it 
a rectifier (REP or RES) which performs the 
same functions as rectifier RE in Fig. 1. High 
resistance relay TA serves as an auxiliary relay 
for both test relays, and corresponds to the simi 
larly designated relay in Fig. 1. 

After the selecting switch with wipers PP, PS, 
and G has been taken into use and the coupling 
relay With contacts kS-6 has been operated to 
couple the individual circuit of the Switch to the 
Common control circuit CCS, then as soon as the 
marking arrangements in this control circuit 
have been Set to effect a marking, contact e is 
closed and completes an operating circuit for 
latch magnet LM. The circuit for magnet LM 
paSSes Over back contacts tp , ts, and tag, con 
tact ef, and front contact ks. The uniselector 
is Consequently advanced in Search of a free one 
of the marked group of outlets. When during 
Search a pair of marked outlets is encountered, 
each high Speed test relay and its associated rec 
tifier is connected between the relevant test bank 
Contact and earth. If both outlets happen to be 
free, One of the relays as usual has preference 
aS regards bringing about the seizure of the 
corresponding outlet. The relay which has pref 
erence is the One designated TP. 
When test, relay TP operates, its contact tip 

disconnects earth from contact ts, thereby ren 
dering any coincident operation of relay TS in 
effective aS regards busying an outlet and remov 
ing the short circuit from the winding of relay 
TA, and applies earth to the junction of windings 
(I) and (II) of relay TP, thereby busying the 
outlet concerned. The insertion of the high re 
sistance Winding of relay TA into the latch mag 
net circuit causes the latch magnet to release 
and the relay to operate. When relay TA oper 
ates, the opening of contact tal disconnects earth. 
from both rectifiers, and the change of condition 
of contacts ta3 and ta2 connects in series be 
tween battery and earth the winding of relay HC 
and windings (I) and (II) of relay WC. Relay 
HC is provided in order to control the operation 
of the Wiper switching relay H in an individual 
Selecting Switch circuit, and relay WC is provided 
to control the operation of the wiper choosing 
relay WS in an individual selecting switch cir 
cuit. Relay HC will not operate in series with 
the high resistance winding (I) of relay W.C. 
Relay WC operates as soon as the series circuit 
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just referred to is closed, while relay HC oper 
ates as Soon aS contact UC2 has closed and short 
circuited winding (I) of relay WC. This arrange 
ment ensures that the wiper choosing operation 
in the individual circuit is effected before the 
line Wire wipers are connected in circuit. Contact 
Uc d operates wiper choosing relay WS, this relay 
on operation connecting up the set of wipers. Of 
the uniselector which includes test wiper PP. 
Contact hot operates switching relay H, which 
performs the same functions as the correspond 
ing relay in Fig. 1. 
When during Search a pair of marked outlets 

is encountered and test relay TS operates but 
test relay TP does not operate oWing to the fact 
that the Outlet tested thereby is busy, contact ts. 
disconnects earth from contact ta3 and applies 
it to the junction of windings (I) and (II) of 
relay TS, thereby busying the outlet tested by 
that relay. The latch magnet releases and aux 
iliary relay TA operates as in the case just de 
Scribed. When relay TA operates, contact ta2 
completes an operating circuit for relay HC which 
includes back contact tip . Relay WC is of course 
not operated in the case now being considered, 
since the other set of wipers of the uniselector is 
involved. 
We Clain:- 
1. In a telephone system, a selector switch, a 

magnet for causing Said SWitch to advance in 
search of an idle trunk, a circuit including said 
magnet and an auxiliary relay in which Only the 
relay is able to energize due to its high resistance, 
there being, however, a normal short circuit path 
around said relay to prevent the Sane from Oper 
atting and to enable said magnet to operate, a 
test relay, a circuit including the test Wiper of 
Said Switch for energizing said test relay when 
an idle trunk is found, and contacts on said test 

40 relay for opening said short circuit path whereby 
said auxiliary relay is energized and the said 
magnet is deenergized to stop the switch. 

2. A telephone system as set forth in claim 1 
in which the test relay has two Windings one of 

45 which is short circuited on operation of the relay 
to make the selected trunk line busy. 

3. In a telephone system, a selector switch, 
trunk lines accessible to said Switch and to other 
Switches, circuit arrangements Such that the test 

50 contacts of idle trunks have a certain potential 
thereon While the test contacts of busy trunks 
have a lower potential, a test relay in said Switch, 
a circuit for said relay including a test wiper 
adapted to engage Said test contacts When the 

55 SWitch is searching, said test relay being adapted 
to energize When the test contact of an idle 
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trunk is encountered but not when the test con 
tact of a busy trunk is encountered, and a device 
Connected in the circuit of said test relay which 
acts to increase the discrepancy between the cur 
rent Which flows in the test relay when an idle 
trunk is tested and the current which flows when 
a busy trunk is tested. 

4. A telephone system as set forth in claim 3 
in which the device in circuit with the test relay 
Comprises a rectifier. 

5. In a telephone System, a plurality of selector 
SWitches, a common control circuit, a coupling 
relay in each SWitch for associating it with said 
control circuit, and means for energizing the cou 
pling relay in any switch in series with the cou 
pling relays of the other switches in parallel. 

6. In a telephone system, a plurality of selector 
Switches, a common control circuit, a coupling 
relay in each switch for connecting it to said con 
trol circuit, incoming test leads for said switches, 
respectively, which normally extend through to 
Said control circuit and connect to a common 
Source of current, means for connecting the test 
lead of a seized switch to the other pole of said 
Source, and means in said control circuit re 
Sponsive to the seizure for inserting the said cou 
pling relays in the respective test leads of said 
SWitches, whereby the coupling relay of the seized 
Switch is energized, and each of the other switches 
is made busy over a circuit including its own 
Coupling relay in Series with the coupling relay 
Of the Seized switch. 

7. In a telephone system, a selector switch, a 
common control circuit, a coupling relay for 
temporarily associating said switch with said con 
trol Circuit, a circuit for said relay closed upon 
Seizure of the switch, and means for delaying the 
energizing of said relay comprising a device con 
nected in shunt thereof whose resistance rises as 
Current flows in said circuit. 

8. A System as set forth in claim 7, in which 
the shunt connected device comprises a metallic 
filament lamp. 

9. In a telephone System, a selecting switch, a 
common control circuit, a coupling relay for tem 
porarily aSSociating said switch with said control 
Circuit, a circuit for Said relay closed upon seizure 
of the Switch, and means for delaying the ener 
gization of the relay comprising a device in series 
With the relay whose resistance falls as current 
Commences to flow. 

10. A System as set forth in claim 9 in which 
the Series connected device is a carbon filament 
lamp. 

HORACE EDGAR, HUMPHRIES. 
RONALD ISAAC HERBERT CLARK. 
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