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This invention relates to telephone systems 
and particularly to Systems comprising impulse 
controlled selector Switches for use in establish 
ing connections between calling and called lines. 

Objects of the invention are the simplifica 
tion of the SWitching means employed in estab 
lishing telephone connections and the preven 
tion of, and improvement in, arrangements for 
limiting the service and preventing the com 
pletion of calls to which a subscriber is not en 
titled. 
One feature of this invention is a two-motion 

Selector Switch arranged to transmit a busy tone 
to the calling Subscriber upon Selection of a re 
stricted level and to automatically advance the 
brushes to the eleventh rotary step position, the 
test circuit through the test brush being opened 
during advance over the terminals of a re 
stricted level so as to prevent the connection of 
a busy-indicating and guarding potential to the 
test terminals in this level. 
A second feature of this invention is a two 

motion digit absorbing selector having a control 
relay for effecting the secondary motion after 
one or more digits have been absorbed and so 
arranged as to prevent false operation of the 
control relay in case the selector is seized on a 
second call during its return to normal at the 
end of a first call. 

by considering a Switch in which the invention 
is embodied, one such switch being shown in the 
drawing which forms a part of this specification. 
The invention is not limited in its application 
to the Switch shown in the drawing but is gen 
erally applicable to all two-motion Selector 
Switches. 
The drawing shows Schematically a Sub 

scriber's station A. and line L, a line-finder 
Switch LF, a selector S, trunk circuits 52 and 
53, a connector C, and a called subscriber's 
station B. The line-finder, Selector and con 
nector Switches are of the Well-knoWn tWO 
motion step-by-step type. Reference may be had 
to pages 53 to 65, inclusive, of the second edition 
of “Automatic Telephony,” by Smith and 
Campbell, for a description of the structure of 
Such switches and their operation. When used 
as selectors and connectors. The line-finder LF 
is similar to that disclosed in the patent to R.I. 
Stokely 1799,654, issued April 7, 1931. The line 
finder and connector switches are represented in 
the drawing by a set of brushes and a single 
set of terminals, the stepping magnets and con 
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Although the selector S is shown in the draw 
ing as being permanently associated with the 
line-finder LF, it is understood that there may be 
One or more intermediate selectors between the 
line-finder LF and selector S and that the se 
lector S may be used as an incoming selector in 
Which case it is connected to an interoffice trunk. 
The Selector S, which is shown in detail, com 

prises a set of brushes 3, 32 and 33, a vertical 
stepping magnet 2, a rotary stepping magnet 22, 
a release magnet 29, vertical off-normal springs 
23, “11th rotary step’ springs 24, level springs 25 
and 26, and control relays 5, 6, 7, 8, 9 and 
20. The brushes may be advanced by operation 
of the Vertical stepping magnet to select any 
One of ten levels of terminals, each level com 
prising ten terminals. After selection of a level, 
the brushes may be advanced by operation of the 
rotary stepping magnet into engagement with 
an unguarded Set of terminals in that level or in 
case all of the ten sets of terminals test busy to 
an 11th rotary position. Only three sets of ter 
minals are shown in the drawing, the set 4 rep 
resenting a level in which the brushes have ac 
CeSS to Succeeding Switches in the same office, 
the set 42 representing a level in which the 
brushes have access to interoffice trunks, and 
the Set 43 representing the 10th or 'O' level in 
which the brushes have access to trunks to an 
Operator. The selector S is arranged to absorb 
One or more digits and for this purpose is pro 
Vided with a set of springs 25 which are actu 
ated on the level or levels corresponding to digits 
of the particular numerical value or values which 
are to be absorbed. The selector S is also pro 
vided with a set of springs 26, which are actu 
ated on One or more restricted levels, that is, 
levels corresponding to the first digits of the 
numbers of subscribers to which calls from sub 
ScriberS Served by the selector S may be com 
pleted only by calling an operator. If a restrict 
ed Surface level is selected, the brushes are ad 
Vanced to the 11th rotary step position and an 
all-trunks-busy tone is transmitted to the calling 
Subscriber. Since the terminals of the bank of 
Selector S may be multipled to selectors serving 
Subscribers entitled to complete calls to a group 
of trunks connected to the restricted level or 
levels of Selector S, the actuation of springs 26 
is effective to prevent the connection of a busy 
indicating potential to the test brush during the 
advance to the 11th rotary step position. 
ASSunning a call to have been originated at sta 

tion A and the line I to have been connected 
trol relays associated therewith being omitted. 55 through the brushes of line-finder switch LF (and 
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through intermediate selectors, if any), to the 
Selector S, a circuit is closed from battery through 
the lower Winding of relay 5, inner lower back 
contact of relay f8, brush 2 of the line-finder 
switch LF, one conductor of line L, through the 
Subscriber's instrument at Station A, back Over 
the other conductor of line L, through brush if 
of switch LF, upper back contact of relay 3, 
upper winding of relay 5, upper normally closed 
contact of the 11th rotary step spring 24, a lower 
back contact of relay 20, and through the left 
Winding of the dial tone source 2 to ground. Re 
lay 5 is operated by the current in this circuit 
and closes a circuit for operating relay 6. Re 
lay 6 connects ground to conductor 3 to hold 
the line-finder IF in usual manner. 
is transmitted to the calling subscriber if the 
Selector S is being used as a first Selector, as ShoWn 
in the drawing. When the subscriber at station 
A dials the first digit of the number of the 
Subscriber's line with which connection is desired, 
relay 5 is alternately released and reoperated 
as many times as there are units in the digit 
dialed. The release of relay 5 in response to 
the first impulse closes a circuit from ground at 
a back contact of relay 6, through a back Con 
tact of relay 5, a front contact of the relay 6, 
Winding of relay and through the Winding 
of magnet 2 to battery. The vertical stepping 
magnet 2. and relay are operated by the cur 
rent in this circuit. The operation of magnet 
22 steps the brushes 3, 32 and 33 up to the 
first level of the bank. The Vertical Off-normal 
springs 23 are actuated when the shaft and 
brushes move out of normal position, thereby 
closing a circuit for operating relay 9, from bat 
tery through the Winding of this relay, the low 
er back contact of springs 24, the upper contact 
of springs 22, front contact of relay 7 to ground 
at a back contact of release magnet 29. Re 
lay i9 closes a locking circuit which includes 
the lower back contact of springs 24, the upper 
contact of springs 22, the back contact of the 
rotary stepping magnet 22, inner front contact 
of relay 9, conductor 34 and the inner right 
front contact of relay 6. When relay 5 releases 
at the end of the first impulse, the stepping mag 
net 2 releases; but relay it is a slow-to-release 
relay and remains operated until all of the in 
pulses in the train have been received. Relay 6 
is also slow to release and remains, operated dur 
ing the response of relay 5 to dial impulses. 
Each succeeding release and reoperation of relay 
i5 effects a corresponding operation and release 
of stepping magnet 2', thereby raising the 
brushes, step by step, to the level corresponding 
to the digit dialed. 
Assume first that the called subscriber is in 

another office and that the selected level is not 
a restricted level and is represented by the set of 
terminals 62 connected to the outgoing trunk 
circuit 52. In this case, the level springs 25 and 
26 are not actuated on the selected level and 
the release of relay 17, upon reoperation of re 
lay 5 after the last dial impulse of the train, 
closes a circuit for operating the rotary Stepping 
magnet 22. This circuit is from battery through 
the winding of magnet 22, normally closed con 
tact of Springs 25, inner upper back contact of 
relay 29, outer front contact of relay 9, inner 
back contact of relay. , to ground at a back 
contact of the release magnet 29. The opera 
tion of magnet 22 advances the brushes into 
engagement with the first set of terminals in 
the selected level and opens the circuit through 
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the winding of relay 9. Relay 9 releases caus 
ing the release of magnet 22. If the trunk cir 
cuit connected to this set of terminals is busy, 
the test brush 33 encounters ground potential 
which is extended through the lowermost back 
contact of relay 8, normally closed contact of 
springs 26, uppermost back contact of relay 20, 
outer back contact of release magnet 29, back 
contact of magnet 22, upper contact of Springs 
23, lower back contact of Springs 24 and through 
the winding of relay 9 to battery. Relay f9 is 
thereby reoperated to again close the circuit for 
operating rotary stepping magnet 22, and the re 
operation of magnet 22 steps the SWitches into 
engagement with the next set of terminals in 
the level. The magnet 22 and relay 9 are in 
this manner effective to continue the stepping 
of the brushes until the terminals of an idle 
trunk are encountered. There being no ground 
potential on the terminal engaged by test brush 
33 if the associated trunk is idle, the release of 
magnet 22 closes a circuit for operating relay 
8. This circuit is from battery through the 

winding of relay S, the lower back contact of 
springs 24, upper contact of SpringS 23, back 
contact of magnet 22, back contaet of release 
Inagnet 29, winding of relay 8, conductor 30 
to ground at a front contact of relay 6. Being 
marginal, relay 9 is not operated by the current 
in this circuit. Relay 8 extends the connection 
from line Li through its front contacts and 
through brushes 3 and 32 to the trunk or other 
circuit connected to the seized terminals. The 
operation of relay 8 also causes the release of 
relays 5 and 6. Since relay 6 is slow in releas 
ing, ground is connected through its outer left 
front contact, conductor 30, outer lower front 
contact of relay 8 and brush 33 to mark the 
test terminals of the seized trunk circuit busy 
until this circuit connects ground thereto re 
Sponsive to its seizure. After relay 6 releases, 
the line-finder LF and relay 8 of selector S 
are held through brush 33 to ground in the out 
going trunk or repeater circuit 52. Reference 
may be had to Fig. 67 and pages 70 to 72, inclu 
sive, of the aforementioned second edition of 
“Automatic Telephony' for a complete disclosure 
of such an outgoing trunk circuit. 
The impulses created by the dialing of the re 

maining digits of the called subscriber's num 
ber are repeated by the outgoing trunk circuit 52 
to effect the operation of an incoming selector, 
intermediate selectors, if any, and a connector 
in the called office in usual manner to extend 
the connection to the called subscriber's line. If 
the line is idle, the subscriber's station is sig 
nated; and, when the call is answered, the de 
sired conversational connection is complete. 
When the calling subscriber releases the con 

nection by restoring the receiver to normal, the 
outgoing trunk circuit disconnects the holding 
ground from the terminal engaged by brush 33, 
thereby causing the release of relay 8 and the 
release of the line-finder LF. The release of 
relay 8 closes a circuit from ground at its mid 
dle lower back contact, through back contacts of 
relays 5 and 6, the lower front, contact of 
Springs 23, and through the Winding of release 
magnet 29 to battery. The release magnet 29 
Operates and it locks under control of Springs 
23. The operation of magnet. 29 causes the re 
turn of the shaft and brushes of Selector S to 
normal. When the shaft reaches normal posi 
tion, the springs, 23. are restored to normal posi 
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tion, opening the circuit through the winding of 
magnet 29. 
If all of the trunks connected to the terminals 

of a selected level are busy, the step-by-step ad 
vance of the brushes in this level continues in 
the manner above described until the brushes 
reach the 11th rotary position in which posi 
tion the "11th rotary step” springs 24 are ac 
tuated to prevent the further reoperation of re 
lay 9 and rotary stepping magnet 22. The ac 
tuation of springs 24 connects the right wind 
ing of busy tone source 28 to the upper wind 
ing of relay 5 so as to transmit an all-trunks 
busy tone to the calling subscriber. When the 
calling subscriber releases the connection by re 
placing the receiver, relays 5 and 6 release; 
and, since relay 8 is not operated, the release 
magnet 29 is operated and the selector S is re 
stored to normal as above described. 
Assume next that the subscriber at station A 

is calling another subscriber in the same office 
in which case the first digit dialed is to be ab 
Sorbed. In this case, the Springs 25 are actuated 
when the brushes are raised to the selected level. 
The release of relay 7 at the end of the im 
pulse train closes a circuit for Operating the 
release magnet 29. This circuit is traced from 
battery through the winding of magnet 29, low 
er contact of springs 23, front contact of springs 
25, a back contact of relay 20, front contact of 
relay 9, back contact of relay 7, to ground at 
a back contact of magnet 29. Before this op 
erating circuit is opened at the back contact of 
magnet 29, a holding circuit is closed through the 
inner front contact of magnet 29 and the lower 
contact of springs 23. The operation of mag 
net 29 effects the return of the shaft and brushes 
to normal position. The springs 25 return to 
normal when the brushes leave the Selected level; 
and the springs 23 are restored when the shaft 
and brushes reach normal, thereby causing the 
release of magnet 29 and relay f9. While mag 
net 29 is actuated to restore the shaft and 
brushes to normal, a circuit is closed for oper 
atting relay 2). This circuit includes the outer 
front contact of magnet 29, the inner front con 
tact of relay f9, conductor 34, and front contact 
of relay 6. Relay 20 locks through its inner 
upper front contact, the outer back contact of 
relay 7, and conductor 34, to ground at the 
front contact of relay f6. Relay 20 disconnects 
the dial tone source and connects ground direct 
ly to the upper winding of relay 5. When the 
calling subscriber dials the second digit of the 
called subscriber's number, the alternate release 
and reoperation of relay 5 causes the operation 
of vertical magnet 2 and relay it, as above de 
scribed, the brushes 3 ?, 32 and 33 being stepped 
up to the level corresponding to this digit. The 
operation of relay, 7 and actuation of Springs 23 
cause the reoperation of relay 9 and relay 9 
locks as above described. Relay 7 opens the 
locking circuit of relay 20 and relay 20 releases. 
If the level selected in response to the Second 
digit dialed is one on which the Springs 25 are 
again operated, the second digit is also absorbed 
by returning the brushes to normal in the same 
manner as that in which the first digit Was ab 
sorbed, relay 20 being reoperated and again locked 
as above described. If the level selected in re 
sponse to the second digit, or a Succeeding digit, 
does not effect return of the brushes to normal, 
the release of relay 7 after the last impulse of 
the train has been received closes the circuit 
for operating the rotary stepping magnet 22 and 
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the brushes are stepped into engagement with 
an idle set of terminals as above described. 
The operation of relay 8, when an idle circuit 
is encountered, effects the release of relays 5 
and 6 and extends the connection from the 
calling line through brushes 3i and 32 to an 
intermediate selector circuit (not showr) or di 
rectly to a connector circuit C. Relay 8 is held 
operated, after relays 5 and 6 release, by the 
connection of ground (in the seized circuit) to 
the terminal engaged by brush 33. The release 
of relay 6 causes the release of relay 20. The 
dialing of the remaining digits of the called sub 
Scriber's number effects the operation of inter 
mediate selectors (if any) and the connector C 
to complete the desired connection. When the 
Calling Subscriber releases the connection, the 
holding ground is disconnected from the ter 
minal engaged by brush 33 and relay 8 releases, 
causing the return of selector S to normal. 

If the Calling Subscriber is a restricted service 
Subscriber and dials the first digit of a number 
outside of the local area, springs 26 are actuated 
When the brushes are raised to the corresponding 
level. The actuation of Spring 26 connects 
ground through the uppermost back con 
tact of relay 20 and outer back contact of mag 
net 29 to the back contact of the rotary step 
ping magnet 22, thereby causing the repeated 
reoperation of relay 9 and magnet 22 to ad 
vance the brushes to the 11th rotary position 
in the manner hereinbefore described. 
opening of the back contact of springs 28 pre 
Wents the connection of ground potential to the 

5 terminals engaged by test brush 33 during ad 
Vance of the brushes to the 11th rotary position 
so that these terminals will not be falsely marked 
busy. Busy tone is transmitted to the calling sta 
tion as hereinbefore described. 
Each time that a connection is completed 

through the selector S, the operation of relay 8 
closes a circuit for operating the message reg 
ister 35. As soon as relay 6 releases, this cir 
cuit is opened and the register releases. The 
register 35, therefore, gives an indication of the 
number of calls completed through the selector S. 

It is to be particularly noted that the circuit 
for operating relay 20 includes a front contact 
of relay 9. This is to prevent the false oper 
ation of relay 20 in case the selector S is seized, 
or otherwise connected to a second calling line, 
While the release magnet 29 is energized respon 
sive to release of the connection from a first call 
ing line. While such a seizure and false opera 
tion may in some cases be prevented by connect 
ing a guarding potential to the release conductor 
30 while the release magnet 29 is operated, such 
an arrangement would not be effective to pre 
went reseizure and a possible false operation of 
relay 20 if the selector S is used as an incoming 
selector. Since relay 9 is not energizing until 
a first series of impulses has been received, a 
false operation of relay 20 is prevented in the 
case of both local and incoming selectors with 
out connecting a guarding potential to the re 
lease conductor 30 during the release operation. 
What is claimed is: 
1. In a selector switch, a bank of terminals, 

a set of Wipers adapted to connect with any 
Set of terminals in said bank, the terminals be 
ing divided into a plurality of groups, groups of 
trunks connected to the groups of terminals, an 
all-trunks-busy position for said wipers, means 
for directively advancing the wipers to select 
any desired one of Said groups, means for auto 

The 



4. 
matically advancing said Wipers to the first set 
of terminals in the selected group, means in 
cluding the test wiper for testing each set of 
terminals engaged by the wipers and for con 
tinuing the advance of the wipers from one set 
of terminals to the next until the wiper's en 
gage the terminals of an idle trunk, said last 
mentioned means being effective to advance the 
wipers to the all-trunks-busy position if all of 
the trunks in the selected group are busy, and 
means comprising contacts actuated when a par 
ticular one of said groups is selected for causing 
the advance of said wipers to the all-trunks-busy 
position irrespective of whether there is or is not 
an idle trunk in the selected group and for dis 
connecting the test wiper during said advance. 

2. In a telephone system comprising Sub 
scribers' lines and a selector switch for use in 
completing calls between calling and called lines, 
groups of trunks connected to the bank of Said 
switch, an over-flow position for each of Said 
groups of trunks, means for directively oper 
ating said switch to select a desired group of 
trunks, means for automatically operating said 
switch to select an idle trunk in a selected group 
or to advance the wipers to the over-flow posi 
tion in case all of the trunks in the group are 
busy, said last-mentioned means comprising a 
test circuit including the test wiper of the Switch, 
and a set of contact springs actuated upon Se 
lection of a certain one of said groups for caus 
ing the advance of the wipers to the over-flow 
position and for opening the connection to the 
test wiper during said advance. 

3. In a telephone system, a selector Switch 
comprising a set of brushes and a bank of ter 
minals, said terminals being divided into groups, 
trunks connected to said terminals, means for 
seizing said switch, means for directively ad 
vancing the brushes to select any one of Said 
groups, means for automatically advancing the 
brushes in a selected group, means effective when 
the brushes engage a set of terminals connected 
to an idle one of said trunks for stopping the 
advance of said brushes to seize said set of ter 
minals, means comprising a release magnet for 
restoring said brushes to normal position, means 
comprising contact springs actuated upon Selec 
tion of a particular group for preventing the 
automatic advance of the brushes in said group 
and for operating said release magnet to re 
store the brushes to normal, a relay, a circuit 
for operating said relay, said circuit closed by 
the operation of said release magnet, and relay 
means for preventing the closure of said circuit 
in case the operation of said release magnet is 
subsequent to the seizure of a set of terminals 
in a selected group. 

4. In a two-motion digit absorbing selector 
comprising a set of brushes, a terminal bank di 
vided into levels, means for directively operating 
the selector in a primary movement to select a 
level, means comprising a test relay for auto 
matically operating said selector to select a set of 
terminals in a selected level, a release magnet for 
restoring the brushes to normal, a set of contact 
springs adapted to be actuated upon selection of 
a particular level of the terminal bank, and a re 
lay controlling the initiation of the Secondary op 
eration, a circuit for operating said release mag 
net to absorb a digit, said circiut comprising a 
front contact of said set of contact springs, a cir 
cuit for operating said control relay comprising a 
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front contact of said release magnet, a second 
circuit for operating said release magnet, and 
means comprising contacts of said test relay for 
preventing the operation of said control relay 
upon operation of said release magnet by the 
closure of said second operating circuit. -- - - 

5. In a selector switch, a shaft carrying a set 
of brushes, a bank of terminals divided into levels, 
a primary magnet for advancing said brushes to 
Select a desired one of said levels, a secondary 
magnet for advancing the brushes in any se 
lected level, an impulse receiving relay for con 
trolling said primary magnet, a stepping relay 
for controlling the operation of said secondary 
magnet, a circuit for operating said stepping re 
lay comprising a set of vertical off-normal con 
tact springs actuated upon advance of said shaft 
from normal position, a circuit comprising a back 
Contact of said Secondary magnet for holding 
said stepping relay until the secondary magnet 
is operated to advance the brushes into engage 
ment with the first set of terminals in a selected 
level, a circuit comprising a back contact of 
said secondary magnet and one of said brushes 
for testing the busy or idle condition of each set 
of terminals and for reoperating said stepping 
relay if the engaged set of terminals tests busy, 
a switching relay for effecting seizure of the first 
idle Set of terminals encountered, a control re 
lay, a second set of shaft operated contact 
Springs, said second set of contact springs adapt 
ed to be actuated upon selection of a particular 
level, a first circuit for operating said secondary 
magnet comprising a normally closed contact of 
Said Second set of contact springs, a back con 
tact of said control relay and a front contact of 
Said stepping relay, a second circuit for operat 
ing said Secondary magnet comprising a front 
contact of said control relay and said front con 
tact of said stepping relay, a release magnet for 
restoring said brushes to normal position, a first 
circuit for operating said release magnet com 
prising a front contact of said second set of con 
tact Springs, a back contact of said control re 
lay and a front contact of said stepping relay, 
a circuit for operating said control relay com 
prising a front contact of said release magnet 
and a front contact of said stepping relay, and 
a second circuit for operating said release mag 
net comprising back contacts of said impulse re 
ceiving and switching relays. 

6. In a two-motion group selector switch com 
prising a set of brushes and a bank of terminals 
divided into levels, means for directively ad 
vancing said brushes to select any one of said 
levels and means including a test relay for au 
tomatically advancing the brushes to select an 
idle set of terminals in the selected level, a set 
of contact Springs adapted to be actuated when 
the brushes are advanced to a particular level, 
and means including said test relay effective 
upon actuation of said springs for advancing the 
brushes over all of the terminals in said par 
ticular level irrespective of their busy or idle 
condition to a position beyond the last set of 
terminals in the level, said springs also being 
effective when actuated to open the connection 
between said test relay and the test brush to 
prevent the connection of a busy indicating po 
tential to the test terminal of the sets of termi 
inals passed over during the advance to said p0 
sition. '-. 
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