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To ull uhounu, it may (tonfern. 
Be it known that I, HENR P. CLAUSEN, 

a citizen of the United States, residing at 
Mount Vernon, in the county of Westchester 
and State of New York, have invented cer 
tain new and useful Improvements in Elec 
trical Testing Systems, of which the follow 

iing is a full, clear, concise, and exact de 
scription. a 

is inveration relates to electrical testing 
systems, and is of particular value in con 
nection with telephone systems where ma 
chine switching of connections is employed. 

. The object of the invention is to provide 
means for automatically detecting unstand 
ard conditions arising from receivers inad 
vertently left off the hook and for applying 
signaling current to lines on which this has 
occurred for the purpose of attracting the 
attention of the delinquent subscriber, 

Heretofore, this class of unstandard con dition has been remedied Only after a con 
siderable period of time has elapsed, due to 
the fact that it could only be detected 
through the manipulation of certain testing 
E. at the will of an attendant, or an alarm has been solinded to summon the at tendant, who thereupon, if not busy with 
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more important duties, made a search for the 
unstandard condition. In any case, it often 
happened that before such unstandard coin 
dition could be detected, the delinquent 
party had left the vicinity of the substation 
and could not be stun moned by the ordi 
nary means, with the result that an inspector 
had to be sent to the residence or business 
office in which the particular substation was 
located, merely for the purpose of replacing , 
a receiver inadvertently left off the hook. 
According to the present invention, means 

are provided for automatically detecting a 
case of such unstandard 'olition and for 
immediately employing the listial means for 
notifying the delinquent subscriber, that is, 
for placing the “howler" on the line. The 
result obtained is that the subscriber is noti 
fied before he could have left the vicinity 
of his substation, and the unstandard condi 
tion is immediately remedied; the services 
of an attendant are not required; a smaller 
number of busy lines are encountered by 
calling subscribers; and the service is ma terially bettered. 
A feature of the invention is a slow act 

ing relay, which may be adjusted to act 
after a lefinite reasonable length of time. 
Such a relay may be associated with a first 
Selector switch and be made responsive to 
a condition arising from the seizure of such 
switch and the failure on the part of the 
subscriber to send impulses, which indicates 
that the receiver had been inadvertently re 
moved from the hook. Such a relay may 
also be associated with a connector switch 
and may be made responsive to the condition 
arising in such a switch when the calling 
subscriber hangs up his receiver but the 
called subscriber fails to hang up his. 
According to another feature of this in 

70 vention, such slow acting relay may be as 
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sociated with a number of selector switches 
and be connected directly with the held : 
switch when its service is required, thus re 
lucing the equipment necessary for detect-l 
ing such unstandard conditions. , , . 

her new and valuable features will tip pear from the following detailed descrip 
tion and the appended claims. . . . . . . . . 

In the drawings, Figure 1, represents. two. 
substations connected through a first se-. 
lector and connector switch, each of which 
for detecting, receivers off the hook and for 
placing howler current on the line; and Fig. 
2 represents a modification of the scheme : 

switches, 
Referring now especially to Fig.1, atten 

tion is directed to slow acting rely 100, 

'80. 

has associated there with a slow acting-relay 

85 r. ? and shows means whereby the slow, actings." 
relay, may be associated with a plurality, of 

90 : 
which is shown with a dash-pot 1914 me- i. 
chanically connected to the armature, so as: . 
to cause the movement of the relay to be slow. It is well known to those skilled in 
the art that any reasonable time interval in: 
the operation of such a/relay, may be ob 
tained. Attention is also directed to a slow: 
acting relay. 102, provided with a dash-pot: '. 
103 similar in construction to the' relay 100. 
Should a subscriber at station 104 remove 

his receiver for its hook, any well known 
100 

type of lineswitch or linie finderswitchmay.: 
be employed to set the brushes 105,106, and , y 

10 on the terminals 108, 109 and 10, A. 
circuit, is thereupon established from ground, battery, right-hand winding of re 
lay. 111, the normal contact and upper arma 
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ture of relay 112, terminal 108, brush 105 to 
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and through an apparatus of the substation 
104, E. 106, terminal 109, innermost ibwèr” infºrmatire” and contact of relay 112, 
left-hand winding of relay 111 to ground. 
Relay 111 thereupon attracts its armature 
and establishes a circuit for the energization 
of first slow relay 113, from ground, arma 
ture and alternate contact of relay 111, 
winding of relay 113 to battery and ground. 

Relay 113 attracts its armatures and 
through its innermost left-hand armature 
??? a circuit to be hereinafter described 
or the energization of the second slow relay 
114 and the primary magnet 115. At the 
same time, the first slow relay 113 establishes 
a circuit from ground, the winding of relay 
100, the outermost left-hand armature and 
alternate contact of relay 113, a release wire 
connected to the terminal 110, brush 107, re lay 116, battery and ground. Through this 
circuit, relay 100 is energized, but due to the 
action of the dash-pot 101, it does not close 
its contacts until a definite period of time 
has elapsed. 
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If now the subscriber at station 104 has 
inadvertently removed the receiver from its hook, thereby energizing rehy 100, and does 
not transmit a series of impulses, the cir 
cuits, as just described, will remain in the 
present condition until after the definite 
period of time which it takes relay 100 to 
attract its armatures has elapsed, when a 
circuit will be established from one terminal 
of the secondary winding of induction coil 
117, the condenser 118, the contact and in 
nermost armature of relay 100, the lower 
limb of the telephone line, terminal 109 
brush 106, to and through the apparatus of 
the substation 104 including the receiver, the 
brush 105, the terminal 108, the outermost 
armature and contact of relay 100 to the 
other terminal of the secondary winding of 
induction coil 117. The primary ? 
of this coil is connected to a source of rather 
high frequency alternating current, which 
being transformed in the secondary winding 
and projected over the line, so actuates the 
receiver at substation 104 that a distinct 
"howl' is heard thereat, which notifies the 
subscriber who has inadvertently removed 
his receiver that he has established an un 
standard condition. If in response to this 
"howl' the subscriber replaces the receiver 
on its hook, the relay 111 will become de 
energized and the selector switch will be re. 
leased in a manner to be hereinafter noted. 

If, on the other hand, the subscriber at 
sub-station 94 wishes to initiate a call, he 
will manipulate his dial switch shortly after 
removing the receiver from its hook. Upon 
the first opening of the line circuit by this 
dial switch, a circuit will be established from 

und, armature and normal contact of re 
ay 111, contact and outermost armature of 
relay 112, innermost left-hand armature and 
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alternate contact of relay 113, the winding 
of relay 114, the winding of relay 115 to 
battery and ground. Relay 114 attracts its 
armature and establishes a circuit from 
ground, the alternate contact and arnature 
of relay 114, the winding of relay 119 to bat 
tery and ground. The energization of pri 
mary magnet 115 causes the brushes 120, 
121 and 122 to be advanced in the primary 
direction one step, whereupon the primary 
off-normal contacts 123 and 124 will be 
closed. The closure of contact 124 estab 
lishes a circuit from ground, alternate con 
tact and armature of relay 114, the alter 
nate contact and armature of relay 119, the 
right-hand armatuare and normal contact 
of secondary magnet 125, and primary off 
norinal contact. 124 and thereafter through 
the circuit previously described to retay 1i0. 
The ground thus placed on the release trunk 
short-circuits the winding of relay 100 and 
causes it to become deemergized, whereby it 
is prevented from placing howler current 
on the line of the calling substation. 
luring the sending of the remaining im 

pulses from the substation i04, the previ 
ously described circuit through the wind 
ings of relays 114 and 115 is intermittently 
established, whereby the primary magnet 
115 is intermittently energized and drives 
the brushes 120 to 122 inclusive, step by 
step in the primary direction. The relay 114 
however, being slow to release, responds to 
the series of energizations as a whole, and 
keeps its armature in connection with its 
alternate contact. 
At the end of this series of impulses, the 

armature of relay 111, by remaining in its 
attracted position for a considerable period 
of tine, opens the circuit through relays 114 
and 115 and allows both to become doener 
gized. Immediately thereafter, a circuit is 
established from ground on the terminal 
128, if this terminal is connected to a busy 
connector switch, to the armiature and alter 
nate contact of relay 119, winding of relay 
T19, battery and ground and in parallel with 
the winding of relay 119 through the arma 
ture and normal contact of relay 114, the 
contact and left-hand armature of magnet 
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125, the winding of secondary magnet 125 
to battery and ground. The secondary mag 
met 125 attracts its armatures and in so do. 
ing advances the brushes 120 to 122 inclusive 
in their secondary direction over the ter. 
minals 126 to 128 inclusive until an idle 
trunk is encountered. Such idle trunk is 
denoted by the absence of ground potential 
of terminal 128, whereby the relay 119 and 
magnet 125 are deemergized. 

circuit is now established from ground, 
the winding of relay 100, the outermost 
armature and contact of relay 118, the pri 
mary off-normal contact 124, the contact and 
right-hand armature of magnet, 19, the 
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armature and normal-contact of relay 119, 
the winding of relay 112 to battery and 
ground. Through this circuit relay 112 is 
energized, and by attracting its armatures, 
establishes a circuit from ground, coil 129, 
left-hand armature and normal contact of 
rela v 1309, terminal 127, brush 121, alternate 
con ct and innermost armature of relay 
112, terminal 109, brush 106, to and through 
the apparatus of the subscriber's substation 
104, brush 105, terminal 1)s, the upper ar 
mature and alternate contact of relay 112, 
brush 120, terminal 26, left-land armatire 
and normal contact of relay 131, winding of 
relay 132 to attery and ground. Through 
this circuit relay 132 is energized. Relay 
132 thereupon establishes a circuit from 
ground, its armature and alternate contact, 
the winding of first slow relay 133 to bat 
tery and ground. Relay 133 attracts its 
armatures and places ground, through its 
left-hand armature, on the terminal 128 
which thereupon shunts the winding of re 
lay 100 and insures the continued energiza 
tion of relay 112 through the circuit previ 
ously described. 
The energization of relay 112 disconnects 

the relay 111 from the line of the calling 
subscriber, whereupon the first slow relay 
113 is deÉnergized and the circuit of the. relay 100 is opened. 

If now the subscriber, sends in another. 
series of impulses, the armature of relay 132 
will be caused to vibrate and the following 
circuit will be thereby intermittently closed; 

vid, armature and normal contact of re 
lay 132 and right-hand armature and alter 
nate contact of relay 133, winding of second 
slow relay 134, winding of primary magnet 
135, first position contact and side-switch 
wiper 136, normal contact and innermost 
left-hand armature of-relay 137 to battery 
and ground. The primary magnet 135 re 
sponds to each separate energization and 
drives the brushes 138 to 140 inclusive, in 
their primary direction. Slow relay 134, 
however, responds to the series of energiza 
tions as a whole and maintains a circuit from 
ground, armature and alternate contact of 
relay 134, winding of escape relay 141 to 
battery, and ground. - f 
At the end of this series of impulses, the 

armature of relay 132 remains in its at 
tracted position for a considerable period of 
time, whereby the relay 134 becomes de 
energized and in so doing causes the de 
energization of escape relay 141 which 
drives the side-switch wipers 136 and 142 
into heir second positions. 
The sending of the last series of impulses 

results in a similar action to that just de 
scribed, with the exception that this time 
the secondary magnet 143 is energized in 
place of the primary magnet 135 and the 
brishes 138 to 140 inclusive are driven the 

'152 to battery 

prescribed number of steps in their sec 
ondary direction. ,?- 
At the end of this series of impulses, if 

the line called be a busy line, a circuit will 
be established from ground on the terminal 
146, the side-switch wiper 142 in its second 
position, the winding of relay 147, the nor 
mi con act of relay 134, the winding of re 
lay 141 to battery and ground. Reay 141 
therefore does not deinergize as before but . 
holds its armat are in the attracted position 
to prevent the energization of relay 148. 

elay 147 becomes energized in this circuit 
and in turn establishes a circuit from ground, 
armature and lower contact of relay 147, winding of relay 137 to battery and ground. 
Relay 187 establishes a holding circuit for 

from ground, the contact and left 
hand arnature of relay 133, the right-hand 
armature and alternate contact and winding of relay 137 to battery and ground. 
The relay 147 also establishes a circuit. 

from ground, the armature and upper con 
tact of relay 147, the winding of release. 
magnet 149, to battery and ground, whereby 
the brushes 138 to 140 are returned to their normal position. When they thus reach 
their normal position, the primary of nor 
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mal contact 150 will be closed, whereupon 
a circuit will be established from ground, 
prmmary off-normal contact 150, the outer 

95 

most left-hand armature and contact of re 
lay 137, the secondary winding of induction. 
coil 151 to the lower limb of the telephone 
line. The primary winding of induction 
coil 151 is supplied from a source of current, 
which being connected with a line notifies 
the calling subscriber by a characteristic 
sound which it causes in his receiver, that 
the called line is busy. 

If, on the other hand, the called line 
proves to be idle, then upon the deemergiza 
tion of relay 134 and the cons nt de 
energization of relay 141, the side-switch 
wipers 136 and 142 will be moved into their 
third positions. A circuit wilH now be es 
tablished from ground, third position con 
tact and side-switch wiper 142, the brush 
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140, the terminal 146, the winding of relay . 
?? and ground and in parallel 

therewith through the contact and armature 
of relay 141, the winding of relay 148, to battery and ground. Relay 148 is energized 
in this circuit and closes the talkingcon 
ductors of the connector switch through to 
the birushes 138 and 139. The movement of 
the side-switch wiper 136 into its third posi 
tion establishes a circuit from ground, bat 
tery, innermost left-hand armature and nor 
mal contact of relay 137, side-switch wiper 
186, its third position contact, the windi 
of relay 153, the interrupter 154 to ground. 
Thrbugh the connection of interrupter 154 
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the relay 158 is intermittently energized in 
this circuit and intermittently prlies ring 30 
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ing current through its alternate contacts 
and armatures to the line of the called sub 
station 155. 
When the subscriber at substation 155, in 

answer to the summons' of his bell, removes 
the receiver from its hook, circuit will be 
established during an interval in which the 
brush of the interrupter 154 is on an insu 
lating segment, from ground, winding of re 
lay 130, normal contact and lower armature 
of relay 153, lower armature and contact of 
relay 148. brush 139, terminal 145, to and 
through the apparatus of the subscriber's 
substation 155, terminal 144, brush 138, con tact anel upper armature of relay 148, upper 
armature and normal contact of relay 153. 
winding of relay 131 to battery and ground. 
The action of relays 13() and 131 in the well 
known manner reverses the direction of the 
current flowing through the calling sub 
scriber's line and maintains the relay 132 en 
ergized over the circuit heretofore described. 

elay 131 by the attraction of its arma 
tures also establishes a circuit? from ground, 
the left-hand armature and contact of relay 
133, the alternate contact and right-hand 
armature of relay 131, the winding of relay 
137 to battery and ground. Relay 137 be 
comes locked up over the circuit heretofore 
described and opens the circuit through 
which relay 153 is energized by the attrac 
tion of its innermost left-hand armature. 

Conversation between the subscriber at 
the calling substation 104 and the called sub 
station 155 may now proceed. 
We will assume that the subscriber at the 

calling substation 104 replaces his receiver 
upon the hook, but the subscriber at called 
substation 155 inadvertently fails to replace 
his receiver. Through this action, relay 132 
becomes deemergized, whereby a circuit is 
established from ground, the armature and 
normal contact of relay 132, the primary off 
normal contact 156, the winding of relay 
157, the winding of release magnet 149 to 
battery and ground. The resistance of relay 
157 is such that although it becomes ener 
gized in this circuit, sufficient current does 
not flow to cause the energization of release 
magnet 149. 

Since the armature of relay 132 becomes 
retracted, the slow release relay 133 becomes 
einergized and retracts its armatures. 
Ground is now placed on the release trunk 
of the connector at the contact and armature 
of relay 157 through the right-hand arma 
ture and alternate contact of relay 131 to 
replace the ground removed at the left-hand 
armature and contact of relay 133. A cir 
cuit is also established from ground, the 
armature and normal contact of relay 132, 
the right-hand armature and normal contact 
of relay 133, the primary off-normal contact 
156, the winding of slow acting relay 102, to 
battery and ground. In time, the relay 102 

??? 
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will attract its armatures and through the 
agency of an induction coil 158, will place 
the howler on the called subscriber's line. 
In answer to the summons of this howl, the 
subscriber at substation 155 will replace his 
receiver on its hook, whereupon the relays 
130 and 131 will become deemergized. Re 
lay 130 through the closure of its right-hand 
armature RS contact short-circuits relay 
157, whereby sufficient current is caused to 
flow through relay 149 to cause its energiza 
tion. This in turn causes the release of the 
connector switch. The retraction of its 
right-hand armature by the relay 131 re 
moves ground from the release trunk of the 
connector switch whereby relays 137 and 112 
are deanergized. The retraction of its ar 
matures by the relay 112 establishes a cir 
cuit from ground, armature and normal con 
tact of relay 111, the normal contact and 
lowermost armature of relay 112, the inner 
most left-hand armature and contact of re 
lay 113, primary off-normal contact 123, the winding of release magnet 159 to battery 
and ground, whereupon the selector switch 
is released. 
If now, the called subscriber had properly 

replaced his receiver on its hook at the ter 
mination of the conversation, a circuit would 
have been established from und, arma 
ture and normal contact of relay 132, right 
hand armature and normal contact of relay 
133, primary off-normal contact 156, right 
hand armature and contact of relay 130 
winding of release magnet 149 to battery an 
ground, whereby the release magnet 149 
would have become energized to release the 
connector switch and return the apparatus 
concerned in this connection to its normal 
condition before the energization of relay 
102 could have become effective. Referring riow especially to Fig. 2, atten 
tion is directed to the slow acting relays 200. 
and 202 provided with the dash-pots 201 and 
203 respectively. These relays are similar 
in constriction and operation? to the slow 
acting relays 100 and 102. The relay 200 
is associated with a plurality of selective 
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switches, such as that shown in the upper 
part of the figure, and is 'responsive to an 
unstandard condition caused by the removal 
of the receiver from its hook at a calling 
substation. The relay 202 is also respon 
sive to the same unstandard condition but is 
not directly associated with the selective 
switches. V 

When a calling subscriber at i substa 
tion, such as 204, removes his receiver from 
its hook, any well known type of line switch or line finder switch may place the brushes 
206 to 208 inclusive on the terminals 209 
to 211 inclusive, thereby establishing a cir 
cuit from ground, battery, the right-hand 
winding of E. the f intact and upper armature of relay 218, terminal 
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209, brush 206, to and through the appara 
tus at the subscriber's substation 204, orus 
207, terminal 210, innermost lower arrature 
and normal contact of relay 213, left-hant 5 winding of relay 212 to ground. 
Relay 212 is energized in this circuit. :) : 

attracts its arnnattare, thereby est: lilisi ing : 
circuit for the energization of rela y 2 t + ' ', - 
tending fron ground, the art nature an al 
ternate contact of relay 212, the winding of 
relay 214, to battery and ground. Relay 
214 attracts its armatures and estallishes a 
circuit from ground, alternate contact and 
middle left-hand armature of relay 214, the 

15 release trunk of the selector switch, the ter 
minal 211, brush 208, relay 215, battery anti ground. 
At the same time a circuit is establishel 

from ground, primary off-normal contact 
216, outermost left-hand armature and alter 
nate contact of relay 214, the conmon con 
ductor 217, the off-normal contact 205, wind 
ing of relay 200, to battery and ground. 
Relay 200 is energized in this circuit but, 
due to the connection of its armature with 
the dash-pot 201, does not actuate its con 
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tact for a definite period of time. 
If, as before, the receiver at the substa 

tion 204 has been inadvertently removed 
from its hook and no inpulses transmitted 
then the circuit for the energization of 
relay 200 will be established for a period of time long enough to cause its actuation. 
Thereupon, a circuit will be established 
from ground, the contact and armature of 
relay 200, the winding of relay 218, bat 
tery and ground. Relay 218 attracts its 
armature and establishes a holling circuit 
for itself from ground, normal position 
terminal 219, brush 220, innermost right. 
hand armature and contact of relay 218, 
the winding of relay 218 to battery and 
ground. A circuit is thereupon established 
for the energization of the motor magnet 
223 from ground, terminal 219, brush 220, 
intermost right-handarmature and alter 
nate contact of relay 218, contact and arma ture of motor magnet 223, to battery and 
ground. The motor magnet 223, through 
the actuation of its armature, breaks its own 
circuit and in the well known manner drives 
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the brushes 220 to 222 step by step over 
their associated terminals. 
At the first such step, the off-normal con 

tact 205 is opened, thus causing the de 
energization of relay 200 and the removal 
of the ground connection with the winding of relay, 218. 

It will be noted that terminals associated 
60 with brush 220 lead to the normal contact 

and outermost left-hand armature of re 
lays 214 and thence to ground through the 
primary off-normal contacts 216, in case 
the selector switches to which they are con 

8s nected are idle, or to ground through the 

primary off-noritai contacts 224 in case 
the selector switches t which thevare con 4' te: re tasy. 
'iere fire, the holding eireit of 'elay 

2 ? šis vv i ? xe maiti i nec ut il the brusli ž2) 70 
in-tit: 's te te 's al 225, leading to the 

svvicl: in wie the unstandard 
i ; 4 exists. in tuis ease, ne ground 

» a necket! to the termi al 2:25, vybere 
tì?}{}?n the relay 218 will bec{rne deönergized: 75 
ke )) ºne: :33 will beeone eºner 
gized, at the raisines :22) to 222 inclusive 
vill be lef in association with the termi 
nais leading to the selector switch in which 
the instandard condition exists. 
Thereupon a circuit will be established 

froin ground, battery, off-normal contact 
226, the winding of relay 227, the left-hand 
armat are and normal contact of relay 218, 
to ground. Through this circuit relay 227 85 
is energized and attracts its armatures. At 
the same time a circuit is established from 
ground, off-normal contact 228, outermost 
right-hand armature and normal contact of 
relay 218, winding of relay 202, to battery 90 
and ground. Relay 202 becomes energized 
in this circuit and after a definite period 
of time has elapsed it attracts its armatures, 
whereby a circuit is established from one ter 
minal of the secondary winding of the induc- 95 
tion coil 229, the contact and uppermost ar 
nature of relay 227, condenser 230, the brush 
222, the terminal 231, the upper limb of 
the talking circuit of the selector switch, 
terminal 209, brush 206 to and through 100 
the apparatus of the subscriber's substation 
204 including its receiver, the brush 207, the 
terminal 210, the terminal 232, the brush 
221, condenser 283, the innermost armature 
and contact of relay 22, the right-hand 105 
armature, and contact of release magnet 
234, the contact and uppermost armature of 
relay 202, to the other terminal of the sec 
ondary winding of induction coil 229. The 
primary winding of the induction coil 229, 110 
as before, is connected to a source o 
“howler' current, whereby a howler tone 
is placed-on the delinquent subscriber's line. 

he attraction of its armatures by the 
relay 202, establishes a circuit from ground, 15 
the off-normal contact. 228, the outermost 
right-hand armature and contact of relay 
28, the entact and innermost armature of 
relay 202 the off-normal contact 205, the 
winding of relay 200, to battery and ground. 120 
The relay 200 attracts its armature and 

after a definite period of time has elapsed 
closes its contact, whereby the beforemen 
tioned circuit for the energization of relay 
218 is closed. The motor magnet 223 is 
energized and the brushes 220 to 222 inclu 
sive are stepped forward. The attraption 
of its arnature by the relay 218 again 
the energining circuit of relays 200 and 202, 
whereby they retract their armatures. The go 
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attraction of its left-hand arenature by the 
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relay 218 also opens the ?????e"{{#ifi? circuit of the relay 227, whereby the source of 
howler current is disconnected from the 
brushes 221 and 222 so as to prevent the 
transmission of this current to the lines 
encountered by these brushes. 

If no unstandard condition of a similar 
nature exists in the bank of the selective 
switches served by the testing switch, then 
the brush 220 will finally be driven into as 
sociation with terminal 236, which, due to 
the energization of relay 218, is found in. 
open circuit...The relay 218 thereby becomes 
deenergized and a circuit is established from 
ground, the contact and left-hand armature 
of relay 218, the terminal 236, the brush 220. 
the innermost right-hand armature and nor 
mal contact of relay 218, the winding of re 
lease magnet 234, the off-normal contact 226, 
to battery and ground. The release magnet 
234 attracts its armatures and establishes a 
holding circuit for itself from ground, left 
hand armature and contact of release mag 
net 234, off-normal contact 2:26, to battery 
and ground. In the well known manner the 
brushes 220 to 222 are returned to normal 
under the influence of release magnet 234. 

If, in answer to the summons of the howler 
current, the subscriber at station 204 has in 
the meantime replaced his receiver on its 
hook and thereby deemergized relays 212 and 
214, the common conductor 217 will be free 
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from ground when the normal position of 
brushes 220 to 222 inclusive is reached. If, 
on the other hand, the subscriber at station 
204 has not replaced his receiver on its hook the operation just described will be repeated, 
and thereafter repeated again and again un 
til the subseriber does replade his receiver. 
Assume that the subscriber at substation 

204 has not inadvertently removed his re 
ceiver from its hook, but has initiated a call. 
Then shortly after the energization of relays 
212 to 214 he will manipulate his dial switch. 
in which case an operation very similar to 
that described in connection with the selec 
tor switch of Fig. 1 will take place. Upon 
the first step of the brushes 237 to 239 in 
clusive the primary off-normal contact 216 
will be broken and the contact 224 will be 
established. This will set up a standard con 
dition and the energization of relay 200-be 
ing of only a short luration, its contact will 
not be closed and the operation of the test 
ing with as described, will not take place. 
The further operation of the selector 

switch shown in the upper part of the figure. 
being well known to those skilled in the art, 
will not be further described. 
What is claimed is: 
1. In an electrical testing system, tele. 

phone lines, a telephone station including a 
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receiver and a switchhook on each of said 
lines, selective switches for interconnecting 65 
said lines, a source of current for causin 
a distinctive tone in said receivers, an 
means common to said switches responsive 
to an unstandard condition in said switches 
arising fron a receiver being left of its hook 
for automatically connecting said source of 
current to said lines. 

2. In an electrical testing system, tele phone lines, a telephone station including. 
receiver and a switchhook on each of said 

: lines, selective switches for interconnecting 
Sid lines, a source of signaling current, and 
means common to said switches responsive to 
an unstandard condition caused by the re moval of a receiver from its hook for con 
necting said source of current to said lines. 

3. In an electrical testing system, tele 
phone lines, a telephone station including. 
receiver and a switchhook on each of said 
lines, selective switches for interconnecting 
said lines, a source of signaling current for 
actuating said receivers, and means includ 
ing a slow acting relay common to said 
switches responsive to an unstandard con 
dition caused by the removal of a receiver 
from its hook for connecting said source of 
current to said lines. 

4. In an electrical testing system, nor 
maily open circuits, a station on each of said 
circuits arranged upon actuation to close 
said circuit, selective switches for intercon 
necting said circuits, a source of signaling 
current, and means common to said switches 
responsive to a prolonged closure of sail 
circuit before said interconnection has been 
established for 16onnecting said source of 
current thereto. 

5. In an electrical testing system, nor 
mally open circuits, a station on each of said 
circuits, said station being arranged upon 
use to close said circuits, selective switches 
for interconnecting said circuits, a source 
of signaling current, and means associated 
with said switches responsive to a prolonged 
closure of either of two connected circuits 
for automatically connecting said source of 
current thereto, said signaling current be 
ing connected before disconnection of said 
circuits. - 

6. In an electrical testing system, nor 
mally open circuits, means for interconnect 
ing ? circuits, a source of signaling cur 
rent, and means including a slow acting re 
lay common to said swiches responsive to a 
prolonged closure of said circuits for auto 
matically and periodically connecting saidi 
source of current thereto. 

In witness whereof I hereunto subscribe 
my name this 24th day of July, A. D., 1917. 

HENRY P. CLAUSEN. 
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