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AUTOMATIC TELEPHONE SYSTEM 

The present invention relates in general 
to automatic telephone systems but is more 
particularly directed to small automatic sys 
tems of the type which are commonly known 

... as community automatic exchanges, although 
certain features of the invention may be 
found to be of value in larger systems. 
The object of the invention is the produc 

tion of a new and improved connector switch 
which responds to the controlling impulses 
to set up telephone connections, which is of 
simple construction, having only a rotary 
movement, and is positioned in accordance 
with the received impulses and restored to 

15 normal position by the same operating mag 
net. . 
One feature of the invention is the provi 

sion of a Switch which is stepped, in response 
to certain first digits, in accordance with the 

20 sum of the impulses of the first and second 
digits. In the case of other first digits, the 
switch is stepped in accordance with the im 
pulses received and is then automatically ro 
tated to a predetermined position, from which 

2 5 
pulses of the second digit. ? 
Another feature of the invention is the 

provision of a switch with more than one set 
of wipers and corresponding bank contacts, 
with some of the subscribers’ lines connect 
ed to the bank contacts of one set, and other 
subscribers' lines connected to another set of 
bank contacts. The wipers of the switch are 
all stepped simultaneously over the several 
sets of banks, the wiper set to be used in com 
pleting the connection being determined by 
the first digit used for setting the Switch. 
To accomplish the wiper selection the sub 
scribers' lines corresponding to certain first 
digits are grouped and connected to one set 
of banks and other subscribers’ lines corre 
sponding to other first digits are grouped 
and connected to another set of banks. 
A further feature of the invention is the 

provision of a switch with a controlling 
wiper which is stepped simultaneously with 
the regular wipers of the switch, over its 
associated bank contacts. The controlling 
operations such as, selection of wipers, auto 

5) matic advancement of the wipers are not de 

all preceding switches up and also to busy the 

5 it is advanced in accordance with the im 
dividual subscribers' 

Application filed October 19, 1931. Serial No. 569,558. 
pendent on the value of the received first 
digit, and automatic restoration of the wip 
ers to normal due to the release of the switch, are all performed over circuits including the 
controlling wiper and associated bank con 
tacts. - - 

A still further feature of the invention is 
the provision of a release relay in the switch 
which is held in its operated position to hold 
Switch as long as either the calling or called 
subscriber holds the connection. The foregoing objects and features to 
gether with others not specifically mentioned 
at this time will be further discussed in con 
nection with the detailed description of the 
operation of the various circuits. 
The accompanying drawing comprising one 

figure only shows by means of the usual cir 
cuit diagrams a sufficient amount of equip 
ment in a telephone system embodying the 
invention to permit the same to be readily de 
scribed and understood. - 
The drawing shows an improved rotary 

lineswitch type connector C which is one of á 

a plurality of connectors accessible to in 
lineswitches (not 

shown), over conductors 103, 104, and 105. 
The lineswitches may be the same as the 
lineswitch shown in the application of s 
W. S. Tharp, Serial No. 510,680, filed Janu 
ary 23, 1931. 
The connector is provided with two sets 

of wipers and associated bank contacts, with 
an additional Wiper and associated bank con 
tacts for controlling various operations of 
the switch. The normally connected set of 

S 

wipers 91, 92, and 93 have access to twenty 
lines, which are numbered 61-60 and 
81-80, over their associated bank contacts. g. 
Five trunklines connecting the sub-exchange 
with the main automatic exchange are ac 
cessible over bank contacts 3-7, an idle one 
of which may be automatically selected by 
dialling 11. 
of wipers 94, 95, and 96 have access to twenty 
lines, which are numbered 71-70 and 
91-90, over their associated bank contacts. 
Five trunks extending to reverting call 
Switches are accessible over bank contacts 
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3–7, an idle one of which may be automa 
tically selected by dialling 21. The revert 
ing call switches themselves are not shown 
and may be similar to the reverting call 
switches shown in the Norman H. Saunders 
Patent, 1,805,726, issued May 19, 1931. 
The present invention has been described 

in general, and will now be described in 
connection with the detailed description of 
the operations of the apparatus shown on 
the drawing. For this purpose, it will be 
assumed that an automatic subscriber de 
sires to obtain connection with a subscriber 
located at substation A. The customary Sub 
gcriber's substation, and individual lines Witch 
as used by an automatic subscriber in com 
pleting connection, are weli i understoodi 
by those skilled in the art and form no part 
of the present invention. It will, therefore, 
suffice to say that in response to the re 
moval of the receiver by the calling sub 
scriber, his individual lineswitch Seizes an 
idle trunk iline leading to a connector SWitch. 
i.et us assume that the calling subscriber 
in removing his receiver has caused his in 
dividual lineswitch to come to rest on bank 
contacts connected to the conductors 103, 104, 
and 105 of the connector switch C. When 
the connector C is seized by the subscriber's 
individual lineswitch a momentary ground 
potential is applied to conductor 104 but 
does not affect the rotary stepping magnet 
18 of the connector C due to the resistance 
32 in the circuit. However, a circuit is 
completed for energizing the line relay 1 
of the connector switch C as follows: from 
earth by way of the lower winding of line 
relay 1, armature 26 and its resting contact, 
conductor 105, over the intervening line 
switch and the subscriber's loop back to 
conductor 103, armature 20 and its resting 
contact, and through the upper winding of 
line relay 1, to battery. At armature 19 
and its front contact, line relay 1 completes 
an energizing circuit for the slow-to-release 
relay 4, from ground, armature 19 and its 
front contact, armature 27 and its resting 
contact, winding of slow-to-release relay 4, 
to battery. At armature 31 and its front 
contact, the slow-to-release relay 4 connects 
earth to the release trunk conductor 104. 
This earth completes a holding circuit for 
the lineswitch to maintain it in its operated 
position. In addition, it maintains the trunk 
line leading to the connector busy to all other 
lineswitches having access thereto. At ar 
mature 29 and its front contact, relay 4 
closes an energizing circuit for relay 15 from 
ground, armature 29 and its front contact, 
winding of relay 15 to battery. Relay 4 
also prepares the impulsing circuit for the 
rotary magnet 18 of the connector at arma 
ture 30 and its front contact and at arma 
ture 33 and its resting contact it opens a 
point in the circuit for the release magnet 
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16 of the code selector CS. The connector 
switch C is now prepared for dialling. 
The calling subscriber may now manip 

ulate his calling device in accordance with 
the digits of the telephone number of the 
wanted subscriber. It will be assumed that 
the calling subscriber desires to establish a 
connection with the subscriber at substation 
A, whose telephone number is 611. It might 
be well to mention at this time that the first 
two digits of the subscriber's number indi 
cates the number of the line called and the 
last figure of the number selects the ring 
ing code to be transmitted for signalling the 
wanted subscriber. 
When the first digit is dialled, which in this 

case is the digit 6, the circuit of the line relay 
lisinterrupted six times by the calling device 
at the calling station. Upon each deenergi 
zation of the line relay a circuit is closed from 
ground, armature 19, and its resting contact, 
all nature 24 and its resting contact, armature 
30 and its front contact, armature 54 and its 
resting contact, winding of the slow-to-release 
series relay 8, al'matures 59 and 65 and their 
respective resting contacts, winding of the 
rotary magnet 18, to battery. The rotary 
magnet 18 advances its wipers 90-96 step-by 
step each time the above circuit is completed. 
feelay 8 also energizes in series with the ro 
tary magnet in the above-traced circuit and 
at armature 48 and its front contact places a 
short circuit around armature 54 and its front 
Contact, so that when relay 9 energizes the cir 
cuit for relay 8 will not be opened. Due to 
the copper slug on relay 8 it does not fall back 
cach time the circuit is opened at armature 19 
and its resting contact, but remains energized 
throughout the series of impulses. Relay 4 
is also a slow-to-release relay and remains 
energized during the impulse series. At 
armature 50 and its resting contact, relay 8 
opens the point in the circuit from wiper 90 
to the rotary magnet 18. The operations of 
the remaining contacts of this relay are of no 
importance at this time. At the end of the 
first series of impulses, relay 8 falls back again 
and at armature 50 and its resting contact 
closes a circuit for the rotary magnet 18. The 
wiper 90 of the rotary switch has been ad 
vanced to contact 6 of its associated bank. A 
circuit is closed, after relay 8 falls back, from 
ground at the upper winding of relay 13, con 
tact 6 of the bank associated with the wiper 
90, wiper 90, armature 25 and its resting con 
tact, armature 44 and its resting contact, ar 
mature 50 and its resting contact, armature 66 
and its resting contact, self-interrupting con 
tact 88 of the rotary magnet 18, winding of 
the rotary magnet 18, to battery. Relay 13 
and the rotary magnet energize. in series over 
this circuit. At armature 76 and its front 
contact, relay 13 closes a locking circuit for its 
lower winding from battery, lower winding 
of relay 13, armature 76 and its front contact, 

70 

75 

80 

85 

90 

95 

O 

0. 



5 

10 

25 

1,877,883 

armature 43 and its resting contact, armature 
87 and its front contact, to ground. The cir 
cuit of the rotary magnet i8 is opened at its 
self-interrupting contacts 88 advancing its 
wipers 90-96 to their respective seventh bank 
contacts. · · · 
It might be well to mention at this time that 

if the first digit dialled had been the digit 
-eight, the wipers 90–96 would have come to 
rest on their associated eighth bank contacts. 
Relay 13 and the rotary magnet 18 energize in 
series, as is the case when the digit six is 
dialled as the first digit, advancing the wipers 
90-96 to their associated ninth bank contacts, 
however, at armature 74 and its front contact, relay 13 grounds contact 9 associated with 
wiper 90 again energizing the rotary magnet 
18. The self-interrupting contacts 88 of the 
rotary magnet 18 open the circuit of the ro 

go tary magnet 18 and causes it to advance the 
wipers 90-96 to their associated tenth bank 
contacts. The bank contacts 10 to 16 associ 
lated with wiper 90 are all multiplied together 
and are grounded through the upper winding 
of relay 13. This causes the rotary magnet 
18 to advance wipers 90-96 step-by-step to 
their respective seventeenth bank contacts. 

... 30. 

The second digit of the subscriber's number 
will advance the wipers to any subscriber's 
line in the eighty group. . . . . . . . . . . . . .. 

r . . after th The operation of the connector after the 
wipers of the switch were advanced respon 
sive to the dialling of the digit six will now 
be resumed. · ·· 
The switch is now in a position to receive 

the second digit of the wanted subscriber's 
number, which in this case is assumed to be 
the digit 1. When the circuit for line relay 1 
is open in response to the operation of the 

3. subscriber's dial the above-traced circuit for 
operating the rotary magnet 18 and the series 
relay 8 is again completed. The rotary mag 
net 18 advances its wipers 90–96 one step to 
their respective eighth bank contacts. As has 

front contact, armature 73 and its front con 
tact (of the previously operated relay 13), 

353 winding of relay 7, to battery. Relay 7 op 

3 been mentioned before, relay 8 energizes in 
series with the rotary magnet 18 and at 
armature 48 and its front contact places a 
short circuit around armature 54 and its front 
contact so that when relay 9 is energized the 

- circuit for relay 8 is not opened. At arma 
ture 46 and its front contact, relay 8 closes 
a circuit from ground, armature 46 and its 

erates over this circuit, prepares a busy test 

60 

circuit for relay 9 at armature 41 and its 
front contact, opens the locking circuit for 
relay 13 at armature 43 and its resting con 
tact, opens a point in the automatic stepping 
circuit for the rotary magnet 18 at armature 

; 44 and its resting contact, and at armature 45. 
and its front contact prepares a circuit for 
transmitting the busy-tone signal to the call 

e ing subscriber should the called subscriber's 

3 

line be busy. Relay 18 falls back and opens 
the initial energizing circuit for relay 7 at 
armature 73 and its front contact. Inas 
much as only one impulse has been trans 
mitted, relay 1 is again energized and opens 
the circuit for the slow-to-release relay 8. 
However, relay 8 does not fall back at this 
time due to the copper slug around its core. 
The wipers 90-96 have been advanced to their 
respective eighth bank contacts in which po 
sition the wipers 91-93 are associated with 
the called subscriber's line, which in this 
case is line 61. By referring to armatures 68, 
69, and 72 associated with the wiper switch 
ing relay 12 it will be noted that the wipers 
91, 92, and 93 are normally connected and the 
wipers 94, 95, and 96 are normally discon 
nected. . . . . . . . - - - - - 

If the line to substation A is busy at this 
particular time, there will be a ground poten 
tial on the test contact to which conductor 
98 is connected, either by another connector 
Whose wipers are in engagement with con 

80 

85 

tacts similar to the bank contacts which wip 
ers 91, 92, and 93 are associated with and 
multipled with them, or by Way of the line 
switch accessible to subscribers on line 61, 
as is well known in the art. It will be as 
Sumed for the present that the called line 61 
is busy and ground potential is encountered 
when wiper 92 becomes associated with the 
bank contact to which conductor 98 is con 

90 

95 

nected. A circuit will be closed from ground 
by way of conductor 98, wiper 92 and its asso 
ciated eighth bank contact, armature 69 and 100 
its resting contact, armature 41 and its front 
contact, armature 47 and its front contact, upper winding of relay 9, self-interrupting 
contacts 89 of the rotary magnet 18, to bat 
tery. Relay 9, upon energizing, prepares a 
locking circuit. for itself at armature 52 and 
its front contact, opens the initial impulsing 
circuit for the rotary magnet 18 at armature 
54 and its resting contact, and prepares the 
busy-tone circuit from the busy-tone trans 
former BT at armature 55 and its front con 
tact. After a short interval relay 8, which 
has been held in its energized position due 
to the copper slug on its core, falls back, and 
at armature 47 and its front contact opens 
the initial energizing circuit for relay 9. 
However, relay 9 does not fall back but re 
mains energized over a circuit from battery, 
self-interrupting contacts 89 of the rotary 
magnet 18, upper winding of relay 9, nor 
mally closed contacts controlled by the front 
contact of armature 47, armature 52 and its 
front contact, armature 42 and its.front con 
tact, armature 29 and its front contact, to 
ground. As soon as relay 8 falls back busy 

05 

10 

23 

tone signal is connected to the called sub 
scriber at armature 51 and its resting contact 
from the secondary winding of the busy-tone 
transformer BT whose primary winding is 
connected to the busying machine not shown, -- 



lower winding of relay 11, armature 79 and 
??? ?) 

armature 55 and its front contact, armature 
51 and its resting contact, armature 45 and 
its front contact, the talking condenser in the 
lower line conductor, armature 26 and its 
resting contact, lower line conductor 105 to 
the calling subscriber. Relay 7 and relay 9 
are both locked up to ground at armature 29 
and its front contact and cannot release until 
the calling subscriber hangs up to release 
the connection. The busy-tone iš reproduced 
in the calling subscriber's receiver and noti 
fies the calling subscriber that the desired 
line is busy. 
thereupon replace his receiver, wait, an in 
terval, and make another trial to obtain the 
desired connection. 

It will now be assumed that line 61 is idle 
When the Wipers 91, 92, and 93 of the con 
nector were advanced to their respective 
'eighth bank contacts, therefore, no ground 
potential is encountered on conductor 98. If 
ground is not encountered by the test wiper 
92 when line 61 is reached, the busy-test relay 
9 is not operated. It should be remembered, 
however, that series relay 8 is maintained in 
its operated position by the copper slug 
around its core. After a short interval relay 
8 falls back and at armature 47 and its rest 
ing contact closes a circuit for energizing 
relay 11. The circuit for operating relay 11 
is as follows: ground, armature 29 and its 
front contact, armature 42 and its front con 
tact, armature 52 and its resting contact, 

3 its resting contact, arriature 47 and its rest 

c. 

wiper 92 and its 

ing contact, armature 41 and its front con 
tact, armature. 69 and its resting contact, 

ts associated eighth bank con 
tact, conductor 98, to battery through the cut 
off winding of the called subscriber's line 
switch (not shown). The bridge-cut-off re 
lay of the lineswitch associated with the called 
line now operates and clears the talking con 
ductors of the called line of attachment. Up 
on energizing, relay 11 closes a locking circuit, ??? . 
for itself over its upper winding from battery, 
upper winding of relay 11, a mature 63 and 
its front contact, armature 42 and its front 
contact, armature 29 and its front contact, to 
ground. Upon energizing, relay 11 also pre 
pares the pick-up circuit at armature 61 and 
its front contact so that the desired code 
ringing may be transmitted over the called 
Subscriber’s line at the proper time, at arma 

3 ture 62 and its front contact, places ground 
on conductor 98 by way of armature 69 and 
its resting contact and wiper 92 of the con 
nector to guard the called line by making 
it busy to all other subscribers having access 
thereto, at armatures 65 and 66 and their re 
Spective resting contacts it disconnects the 
circuit for the rotary magnet 18, and at ar 
mature 65 and its front contact it prepares 
a circuit for the stepping magnet, 17 of the 
code selector CS. The operation of arma 

The calling subscriber will 
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tures 64 and 67 of relay 11 have no effect on 
the circuit at this time. - 
When the final digit of the wanted sub 

Scriber’s number is dialled, the resulting im 
pulses are delivered now to the stepping mag 
net 17 of the code selector CS, owing to the 
Operated condition of the armature 65 of 
relay 11, with the result that the wipers 106 
and 108 of the code selector CS are advanced 
to a position corresponding to the code of the 
called substation. It may be pointed out here 
that the code selector CS is arranged to signal 
any one often parties on a called line, it being 
assumed that half of the ringers are con 
nected between one conductor of the line and 
ground and the other half connected between 

75 

80 - 

the opposite conductor of the line and 
ground. in this way, ten parties may be 
signalled by means of five codes, the selected 
code being applied to one conductor of the 85 line or the other depending upon the station 
called in the present case, it is assumed that 
the digit 1 is the final digit of the wanted 
Subscriber's number. The result is that the 
No. 1 code is placed on the upper talking con 
ductor of the called line due to the position 
of wiper 108, and the lower conductor 99 of 
the called line is extended by way of wiper 
106 on its first contact to the lower winding 
of ring-cut-off relay 5. The completion of 
the two connections just described is, of 
course, dependent on the subsequent opera 
tion of pick-up relay 6. 
When the wipers of the code selector CS 

come to rest and relay 8 falls back, relay 10 
is operated through armature 49 and its rest 
ing contact and through the off-normal con 
tacts 107 of the code selector CS. Relay 
10 opens the impulsing circuit to the magnet 
17 at armature 59 and its resting contact, 
prepares a point in the release circuit for re. 
lease magnet 16 at armature 60 and its front 
contact and connects the pick-up conductor 
to the pick-up relay 6 at armature 56 and its 
front contact. The ringing interrupter and 
tone equipment is not a part of this inven 
tion and has not been shown. This equip 
ment, however, is disclosed in the Norman H. 
Saunders Patent, No. 1,805,726, issued May 
19, 1931, and is shown on Figs. 7 and 8. It 
Will suffice to state that during the operation 
of the ringing interrupter the pick-up con 
ductor is grounded prior to the application 
of the codes of ringing current, resulting in 
the operation of pick-up relay 6. Relay 6 
closes a locking circuit for itself and opens 
its initial energizing circuit at armature 39 
and its front contact, while at armatures 38 
and 40 and their respective front contacts it 
completes the ringing circuit from the called 
line to the wiper's 106 and 108 of the code 
Selector CS. The ringing circuit in this case 
may be traced from grounded generator (see 
the above-mentioned application), code con 
ductor No. 1, first contact of the bank en 
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gaged by wiper 108 of the code selector CS, 
armature 38 and its front contact, armature 
84 and its resting contact, normally closed 
contacts controlled by the front contact of 
armature 20, upper line conductor, armature 
68 and its resting contact, wiper 91 and its 
associated eighth bank contact, conductor 97, 
through the bells and condenser at substation 
A, to ground. Ring-back-tone is transmit 
ted to the calling subscriber by way of arma 
tures 34 and 20 and their respective resting 
contacts, and the intervening condensers to 
indicate that the called subscriber is being signalled. 
When the called subscriber answers a di 

rect current bridge is closed across the line 
at the Substation and relay 5 operates over 
the called loop from ground superimposed on 

- the ringing current. The direct current 
bridge for energizing relay 5 is completed 
over the line conductor 99, wiper 93 and its 
associated eighth bank contact, armature 72 
and its resting contact, normally closed con 
tact controlled by front contact of armature 

3) 

lay 6 at armatures 38 and 40 and 

26, armature 37 and its resting contact, arma 
ture 40 and its front contact, wiper 106 and 
its associated first bank contact, lower wind ing of relay 5 to battery. Relay. 5 operates, 
disconnects the ringing current from the 
called subscriber's line at armatures 34 and 
37 and their respective resting contacts, locks 
itself at armature 36 and its front contact, 
and at the same time opens the locking cir 
cuit for relay 6 at its resting contact, opens 
the initial energizing circuit for relay 6 at 
armature 35 and its resting contact, and at 
armatures 34 and 37 and their respective front 
contacts it completes the connection to the 
called subscriber's line. The ringing circuit, 
is also disconnected due to the release of re 

their re 
spective front contacts. 
The calling and called subscriber may now 

hold conversation as desired. The closing of 
, the front contacts of armatures 34 and 37 by 
relay 5 also closes a circuit for the upper 
and lower winding of the battery-feed relay 
3 over the called subscriber's loop for the pur pose of furnishing talking battery to the 
called subscriber's line and also to transfer 
the holding circuit for release relay 4 at ar 
mature 27 and its front contact. As relay 1 is energized over the calling subscriber's loop 
and relay 3 is energized over the called sub 

Gi, 

Scriber’s loop it can readily be seen that the 
release of the switch is controlled by the last 
party to hang up, that is, if the calling sub 
scriber should hang up first the release relay 
4 will not fall back until ground is removed 
at armature 27 and its front contact by the 
battery-feed relay 3, and if the called sub 
scriber should hang up first the connector 
would not fall back until ground is removed 
from the release relay 4 at armature 19 and o S S S S S AA SS S SSAS SSSSS SS SS 

above. The wiper 90 of the connector is the front contact of line relay 1. 

The talking circuit through the connector 
to the called subscriber's line is as follows: 
conductor 103, by way of the calling sub 
Scriber’s line and associated lineswitch, ar 
mature. 20 and its resting contact, armature 
34 and its front contact, normally closed con ro 
tacts controlled by the front contacts of ar 
mature 20, armature 68 and its resting con 
tact, wiper 91 of the connector and its associ 
ated eighth bank contact connected to con 
ductor 97, called subscriber’s substation A, is 
conductor 99 connected to the associated 
eighth bank contact engaged by wiper 93, 
armature 72 and its resting contact, normally 

i closed contacts controlled by the front con 
tacts of armature 26, armature 37 and its 
front contact, armature 26 and its resting 

80 . 

contact, and conductor 105 to the calling sub 
scriber's line by Way of his associated line switch. Talking battery is supplied to the 
calling subscriber's line by line relay 1, and 
talking battery is supplied to the called sub 
scriber's line by battery feed relay 3. 
When the conversation is completed, both 

subscribers replace their receivers. When the 
receiver is replaced at the called substation, 
relay 3 falls back and at armature 27 and its 

85 

90 

front contact removes the holding ground 
relay 4 being a slow-to-release relay does not 
immediately fall back and at the resting con 
tact of armature 27 a circuit is again.com 
pleted from relay 4 from ground at armature 
19 and its front contact. When the receiver is replaced at the calling 
substation, the line-relay. 1 of the connector C 
falls back and at armature 19 and its front 
contact opens the holding circuit for the re 
lease relay 4. A moment later release relay 
4 falls back and at armature. 29 and its front 
contact opens the holding circuit for relays 
7, 11, and 15. Also at armature 30 and its 
front contact, relay 4 opens the impulsing 
circuit for rotary magnets 17 and 18, and at 
armature 31 and its front contact removes 
ground from the release trunk 104. However, 
the connector is still maintained busy to sub 
scribers haying access thereto due to the 

from the release relay 4. However, release 
95 

100 
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ground which is supplied over the wiper 90 
of the connector. Relay 7 upon falling back 
prepares the automatic stepping circuit for the rotary magnet, 18 to restore the wipers 

115 

to normal at armature 44 and its resting con 
tact, and relay 11 at armature 66 and its rest, 
ing contact completes the automatic stepping 
circuit for rotary magnet; 18 so the switch 
can be attomatically restored to its normal 

120 

resting position. At armature 87 and its 
front contact relay 15 removes the holdi 
ground from relay 5, relay. 5 falls back and 

15 removes the holding 
2 5 

at armatures 34 and 37 opens the talking 
connection over the line conductors. Refer 
ring again to the automatic stepping circuit 
of rotary magnet 18, which was mentioned 

20 
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resting on bank contact 8 as has been men 
tioned before, and as soon as relays 7 and 11 
fall back a circuit is completed from ground, 
upper winding of relay 13, wiper 90 and its 
associated eighth bank contact, armatures 25, 
44, 50, and 66 and their respective resting 
contacts, self-interrupting springs 88 of the 
rotary magnet 18, winding of the rotary mag 
net 18, to battery. The rotary magnet oper 
ates over this circuit opening its own circuit 
at its self-interrupting contacts 88 and ad 
vancing the wipers 90 to 96 to their respec 
tive ninth bank contacts. 

It might be well to mention at this time that 
all the contacts of the bank associated with 
wiper 90 are grounded except for the normal 
resting contact 25. Contact one of the bank 
to which wiper 90 is associated is grounded 
through the upper winding of relay 14. 

20 Should the wiper 90 be standing on this con 

25 

30 

winding. Contact 7 is grounded at armature 
35 

40 

45 

50 

tact the rotary magnet and relay 14 will 
energize in series while relay 14 falls back 
when the wiper is stepped because there will 
be no holding ground to lock the relay up 
over its lower winding. Contact 2 is ground 
ed at armature 86 and its resting contact, 
contacts 3 to 5 and 17 to 24 and grounded at 
armature 77 and its resting contact, and con 
tacts 6, 8, and 10 to 16 are grounded through 
the upper winding of relay 13. This relay 
operates in series with the rotary magnet but 
falls back after each energization due to the 
absence of a holding ground for its lower 
85 and its resting contact, contact 9 is ground 
ed through the lower winding of relay 9 
which energizes in series with the rotary mag 
net as is the case with relays 13 and 14 but 
does not remain energized because there is 
no holding circuit for its upper winding. 
Wiper 90 upon finding ground for each 

of the bank contacts as it is advanced by the 
rotary magnet completes another energizing 
circuit for the magnet to step it onto the 
next bank contact. When the wiper 90 is ad 
vanced to bank contact 25, upon which no 
ground is placed, the stepping circuit for the 
rotary magnet 18 is opened and the switch is 
restored to its home position. 
By referring again to the operation of 

relay, 10 from ground at the off-normal con 
tacts 107 of the code selector CS it will be 
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noted that when the release relay 4 falls back, 
both parties having replaced their receivers, 
a circuit is closed from ground at armature 
33 and its resting contact, armature 60 and 
its front contact, winding of the release mag 
net 16 of the code selector CS, to battery. Upon operating the release magnet 16 per 
mits the wipers 106 and 108 to restore to their 
normal position. The restoring of the wipers 
106 and 108 to their normal position opens 
the off-normal contacts 107, thereby opening 
the energizing circuit of relay 10 which falls 
back and at armature 60 and its front contact 
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opens the initial energizing circuit for re 
lease magnet 16 at armature 60 and its front 
contact. . 

During the period required to restore the 
wipers 90-96 to their associated twenty-fifth 
bank contacts or normal resting contacts, 
ground has been maintained on conductor 104 
from the bank contacts associated with the 
wiper 90, armature 25 and its resting contact, 
resistance 32, armature 31 and its resting con 
tact, armature 21 and its resting contact, to 
conductor 104. This ground is not removed 
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from the conductor 104 until the switch has 
finally reached its home position, therefore, 
the switch is maintained busy until the con- : 
nector is entirely restored to normal. 

Calling subscriber at substation B 
It will be assumed that a calling subscriber 

desires to establish a connection with a sub 
Scriber at substation B and hasin response to 
the removal of the receiver caused his indi 
vidual lineswitch to seize an idle trunk lead 
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ing to the connector C shown on the draw 
ing. As has been hereinbefore described the 
seizure of the connector over conductors 103, 
104, and 105 by the calling subscriber's line 
switch causing the line relay 1 and the slow 
to-release relay 4 to energize. The release 
relay 4 returns ground over the release con 
ductor 104 to maintain the calling subscrib 
er's lineswitch operated and also to ground 
the connector bank terminals of the connec 
tors having access to the calling subscriber's 
line. The slow-to-release relay 4 also closes 
a circuit for operating relay 15, prepares the 
impulsing circuit for the rotary magnet 18, 
and opens a point in the circuit for release 
magnet 16 of the code Selector CS. The con 
nector is now prepared for dialling and the 
calling subscriber may now manipulate his 
calling device in accordance with the digits 
of the telephone number of the wanted sub 
scriber, whose substation in this case is as 
Sumed to be substation B and whose telephone 
number is 766. As has been mentioned before 
the first two digits of the subscriber's tele 
phone number indicates the number of the 
line called on the last figure selects the ring 
ing code to be transmitted for signalling the 
wanted subscriber. 
When the digit 7 is dialled the circuit of the 

line relay. 1 is interrupted and causes the 
rotary magnet 18 to advance its wipers 90-96 
to their respective seventh bank contacts. 
The circuit for operating the rotary magnet, 
is exactly the same as described hereinbefore. 
However, when the wiper 90 engages its sev 
enth bank contact, a circuit is closed from 
ground, upper winding of relay 12, armature 2. 
75 and its resting contact, armature 81 and 
its resting contact, wiper 90 and its associated 
seventh bank contact, over the previously 
traced circuit through the Self interrupter 
Springs 88 and the winding of the rotary mag- *** 
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met 18 to battery. The resistance of relay 12 
prevents the rotary magnet 18 from energiz 
ing over this circuit. However, relay 12 
energizes and at armature 71 and its front 
contact closes a locking circuit for itself from 
ground at armature 8 and its front contact. 
At armatures 68, 69, and 72 and their respec 
tive front contacts, relay 12 connects up wip 
ers 94, 95, and 96 of the connector. At arma 
ture 70 and its front contact, relay 12 pre 
pares a circuit for relay 7. The circuit is not 
completed at this time because relay 8 is re 
stored to its normal position before relay 12 
can energize, therefore, the circuit for ener 
gizing relay 7 is opened at armature 46 and 
its front contact. 

it might be well to mention at this time 
that if the first digit dialled had been digit 
9 the wiper 90 would have come to reston 
its associated ninth bank contact. With the 
wiper 90 associated with its ninth bank con 
tact a circuit is closed from ground at the 
lower winding of relay 9, wiper 90 and its 
associated ninth bank contact, over the pre 
viously traced circuit to the self-interrupt 
ing contacts 88 and winding of the rotary 
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magnet 18 to battery. The rotary magnet 
18 and the relay 9 energize in series-over this 
circuit. At armature 53 and its front con 
tact, relay 9 closes a circuit for relay 12, from 
ground at armature 87 and its front contact, 
armature 43 and its resting contact, arma 
ture 53 and its front contact, lower winding 
of relay 12 to battery. Relay 12 upon ener 
gizing switches wipers and closes a locking 
circuit for itself at armature 71 and its front 
contact, from ground at armature 87 and its 
front contact. The energization of the ro 
tary magnet 18 opens its initial energizing 
circuit at its self-interrupting contacts 88, 
thereby immediately opening the energizing 
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circuit for relay 9 which immediately falls 
back, and at the same time the rotary mag 
net 18 advances its wipers 90–96 to their 
respective tenth bank contacts. it will be 
noted that contacts 10 to 16 associated with 
wiper 90 of the connector are all grounded by 
way of the upper winding of relay 13, there 
fore as soon as wiper 90 is engaged there with 
a circuit is closed from ground at the upper 
winding of relay 13, through the multiple 
contacts mentioned above, wiper 90, to the rotary magnet 18 by way of self-interrupt 
ing springs 88. Upon energizing, relay 13 
closes a locking circuit for its lower winding 
by Way of armature 76 and its front contact, 
armature 43 and its resting contact, to 
ground at armature 87 and its front con 
tact. At armature 77 and its resting con 
tact, relay 13 removes ground from contacts 
17 to 24 of the bank contacts associated with 
wiper 90. Due to the ground of all the con 
tacts from 10 to 16, the rotary magnet 18 
advances the wipers 90-96 step-by-step until 
the wiper 90 is advanced to its associated 

seventeenth bank contact at which contact 
ground has been removed, opening the step 
ping circuit for the rotary magnet. The 
second digit of the subscriber's number will 
advance the wipers to any subscriber's line 
in the ninety group. . . . . 
The operation of the connector after the 

wipers 94, 95, and 96 have been selected in 
response to the operation of relay 12 due to 
the dialling of the first digit seven will now 
be resumed. 
The switch is now in a position to receive 

the second digit of the wanted subscriber's 
number, which in this case, as we have men 
tioned before, is the digit 6. When the cir 
cuit of the line relay 1 is interrupted in re 
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sponse to the operation of the subscriber's 
dial the previously traced circuit for oper 
ating the rotary magnet 18 and relay 8 is 
again completed. Relay 8 operates imme: 
diately upon the closure of this circuit and 
at arriattire 46 and its front contact closes a 
circuit from ground, armature 46 and its 
front contact, armature 70 and its front con 
tact, winding of relay 7, to battery. The ro 
tary magnet 18 advances its wipers 90-96 to 
their respective thirteenth bank contacts, at 
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which position the wipers 94, 95, and 96 are 
associated with the calling subscriber's line, 
which in this case is line 76. Referring again 
to the operation of relay 7, it will be noted 
that it completes a locking circuit for itself 
at armature 42 and its front contact, pre 
pares a circuit for the busy test relay 9 at 
armature 41 and its front contact, and at 
armature 45 and its front contact prepares 

95 

00 
a circuit transmitting the busy-tone signal 
to the calling subscriber. It should be re 
membered, however, that wipers 91, 92, and 
93 have been disconnected from the con 
nector by the operation of the wiper switch 
ing relay 12. . . . . . . . . 

If the line to which substation Bis con 
nected is busy at this particular time, there 
will be a ground potential on test conductor 
101. It will be assumed for the present that 
the called line 76 is busy and ground is en 
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countered when wiper 95. becomes asso 
ciated with the bank contact to which con 
ductor 101 is connected. Due to the ground 
ing of wiper 95, the busy-test relay 9 is en 
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ergized and is locked up, after the slow-to 
release relay 8 falls back, over a circuit in cluding its upper winding, the normally 
closed contacts controlled by armature 47, 
armature 52 and its front contact, armature 
42 and its front contact, to arimature 29 and 
its front contact, to ground. Relay 9 also 
opens the initial impulsing circuit for the 
rotary magnet 18 at armature 54 and its 
resting contact, and prepares a busy-tone cir 
cuit from the busy-tone transformer BT at 
armature 55 and its front contact. As soon 
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as relay 8 falls back the busy-tone signal is 
connected to the called subscriber : at arma 
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ture 51 and its resting contact over the pre 
viously traced circuit to the calling sub 
scriber. The busy tone is reproduced in the 
calling subscriber's receiver to notify him that 
the desired line is busy. The calling sub 
scriber will thereupon replace his receiver, 
and make another trial to obtain the desired 
connection later. 
By referring again to the operation of the 

connector after the wipers 94, 95, and 96 
have been advanced to their respective thir 
teenth bank contacts it, will be assumed at 
this time that no ground potential is en 
countered on the test conductor 101. When 
no ground potential is encountered by the 
test wiper 95 when the called line is reached 
the busy-test relay 9 is not operated, there 
fore, after a short interval relay 8, which 
has been maintained energized in its operated 
position by the copper slug around its core 
subsequently falls back. When relay 8 falls 
back a circuit is closed for operating relay 
11, from ground, a mature 29 and its front 
contact, armature 42 and its front contact, 
armature 52 and its resting contact, lower 
winding of relay 11, armature 79 and its rest 
ing contact, armature 4 and its resting con 
tact, armature 41 and its front contact, arma 
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ture 69 and its front contact, wiper 95 and 
its associated thirteenth bank contact, con 
ductor 101, to battery through the cut-off 
winding of the called subscriber's lineswitch 
(not shown). Upon energizing relay it 
closes a locking circuit for itself over its up 
per winding at armature 63 and its front con 
tact, prepares the pick-up circuit at armature 
61 and its front contact so that the desired 
code ringing may be transmitted to the called 
Subscriber's line at the proper time, grounds 
conductor 101 and at armature 62 and its 
front contact to guard the callied line by mak 
ing it busy to all other subscribers having ac 
cess thereto, completely disconnects the 
rotary magnet 18 from the circuit at arma 
tures 65 and 66, and at armature 65 and its 
front contact prepares the circuit for the 
stepping magnet 17 of the code-selector CS. 
The calling subscriber may now dial the 

final digit of the wanted subscriber's number 
in order to select the proper code ringing to 
signal the substation B. The operation of 
the code selector CS is exactly the same as 
has been hereinbefore described except in 
this case the digit 6 is dialed and advances 
the wiper 106 and 108 of the code selector 
CS to the associated sixth bank contact. The 
code ringing is transmitted over the lower 
line conductor, due to the connection of the 
banks associated with wipers 106 and 108, 
and signals the subscriber at substation B. 
The subscriber at substation B upon hearing 
his code being transmitted by the ringing of 
the bell removes his receiver to answer the 
call and thereby causes the ring-cut-off re 
lay 5 to energize over the called loop. 
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When the calling and called subscribers. 
hang up the receivers after the conversation 
is completed and the wipers 90–96 of the 
connector are restored to their normal rest 
ing positions by the grounding of the bank 
contacts associated with the wiper 90. This 
causes the rotary magnet, 18 to advance all 
the wipers step-by-step until the twenty-fifth. 
bank contact or home position is reached, at 
which position the stepping action will be 
stopped. The releasing of the code-selector 
switch CS and the operated relays has been 
explained in detail hereinbefore and it is not 
thought necessary to go into the operation 
of the circuit for releasing these again. 

Calling a subscriber on line 88 
If the calling subscriber should dial 88 to 

call a subscriber on that line the wipers 90-96 
would come to rest on bank contacts 25. 
With the switch in this position the call is 
extended over wipers 91, 92, and 93 to the 
called subscriber. When the switch is re 
leased the contact 25 associated with the 
wiper 90 is grounded by way of ground at 
armature 67. Ground is maintained on con 
tact 25, over wiper 90 to guard the connector 
after relay 4 falls back until relay 11 releases. 
When relay 11 releases ground is removed 
from contact 25 associated with wiper 90 and 
the switch will remain in this position, inas 
much as, it is the home or resting position 
for the wipers of the switch. 

Calling a subscriber om line 98 
If the calling subscriber calls the line 98, 

relay 12 is eventually energized to switch the 
connection to the normally disconnected set 
of wipers 94, 95, and 96. As has been men 
tioned before, relay 11, has been maintained 
energized in order to ground contact 25 as 
sociated with wiper 90, thereby maintaining 
the switch busy while it is releasing. When 
the conversation is completed and the sub 
scribers hang up their receivers, relay 11 is 
released before the wiper-switching relay 12. 
The releasing of relay 11 before relay 12 falls 
back is to prevent the switch from interfer 
ing with a call accessible over wipers 91, 92, 
and 93 when the wipers are switched back to 
normal connected set of wipers. 

Switching-through service 
The circuit of the connector is shown with 

two groups of five trunks, one group of five 
trunks being accessible over one set of wipers 

70 

75 

80 

85 

90 

95 

00 

05 

0. 

5 

of the switch, and the other group of five 
trunks being accessible over the other set of 
wipers. In practical use it may be advisable 
to have two groups of five trunks each ex 
tending from the C. A. X. exchange to the 
main exchange or it may be advisable to 
have one group of five trunks extending to 
the main exchange and the other group of five 
trunks extending to reverting call equipment 
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... will be assumed further that the other five 10 
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so that the party line subscribers in the 
C. A. X. may dial a predetermined number 
to have a second subscriber on his line sig 
nalled as well as his own substation after he 
has replaced his receiver. In the present 
case we have assumed that the five trunks ex 
tending from the banks accessible to the nor 
mally connected set of wipers 91.92, and 93 
terminate in the main office (not shown). It 
trunks are wired to reverting call equipment 
(not shown) in the sub-exchange and termi 
nates in the bank accessible to the normally 
disconnected set of wipers 94, 95, and 96. 
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When the calling subscriberin the C.A.X. 
desires to establish a connection with a sub 
scriber in the main exchange, the Subscrib-. 
er dials the number eleven, the Switch is so 
arranged that it will select anyone of the 
five trunks that happens to be idle and Will 
then switch the subscriber through to the 
main exchange. 

If, however, a calling subscriber desires to 
establish a connection with another subscrib 
-er on his own line he will dial the digit 
21 and the switch will automatically select 
one of five trunks connected to revertive call 
equipment. - - 

The calling subscriber in the C. A. X. de 
siring to establish connections to the main 
office, dials the digit 1, and the rotary magnet 
18 is operated to advance the wipers 90-96 
one step, into engagement with the first bank 
contacts. After a short interval, relay 8 falls 
back and a circuit is closed from ground 
at the upper winding of relay 14, Wiper 90 
and its associated first bank contact over the 
previously traced circuit to the rotary magnet 
i8. Both the rotary magnet and relay 14 will 
energize in series over this circuit. Relay 14 
locks itself over its lower winding by way of 
armature 83 and its front contact, and ground 
at armature 29 and its front contact. The 
rotary magnet advances all the wipers to 
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is their associated second bank contacts. Relay 
14 also opens the circuits of relays 12 and 10 
at armatures 81 and 82, respectively, prepares 
a circuit for relay 7 at armature 80 and its 
front contact, and at armature 79 and its 
front contact it prepares a circuit for relay 2. 
It should be noted, however, that at armature 
79 and its resting contact, relay 14 opens the 
circuit for relay 11. At armature 84 and its 
front contact, relay 14 also prepares an auto 
matic stepping circuit for the rotary magnet 
which will be hereinafter described. 
The subscriber may now dial the second dig 

it required for establishing a connection to 
the main exchange which is the digit 1. The 
rotary magnet follows the impulse from the 
dial and advances the wipers 90-96 to their 
associated third bank contacts. Relay 8 en 
ergizes in series with the rotary magnet and 
immediately closes a circuit for relay 7 at 
armature 46 and its front contact. If the first 

calling line through to the repeater 

trunkis busy ground is encountered by wiper 
92 and is forwarded by way of armature 69 
and its resting contact, armature 41 and its 
front contact, armature 47 and its front con tact, upper winding of relay 9, Self-interrupt 
ing contacts 89 of the rotary magnet 18, and 
battery to energize relay 9. Upon operating, 
relay 9 completes a circuit for automatically 
advancing the wipers of the connector to the 
next bank contact. The automatic stepping 
circuit for the rotary magnet 18 is as fol 
lows: ground at armature 77 and its resting 
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contact, contacts 3 to 5 and 17 to 24 of the 
banks associated with wiper 19, wiper 90 
which is positioned to the third bank con 80 
tact, armature 84 and its front contact, arma 
ture 54 and its front contact, winding of re 
lay 8, armature 59 and its resting contact, 
armature 65 and its resting contact, wind ing of the rotary magnet 18 to battery. Both. 
the rotary magnet 18 and the series relay 8 en 

85 
ergize in series again, the rotary magnet ad 
vancing its wipers 90-96 to their associated 
fourth bank contacts. - - . . . . . . . 
We will assume, at this time, that the sec 

ond trunk leading to the main exchange is 
idle. When the trunk is idle, battery is en 
countered by test wiper 92, and a circuit is 
completed for relay 2 as follows: wiper 92, 
armature 69 and its resting contact, arma 
ture 41 and its front contact, armature. 47 
and its resting contact (relay 8 having fallen 
back shortly after the wipers were advanced 
by the rotary magnet 18), armature 79 and 
its front contact, lower winding of relay 2, 
armature 28 and its front contact, armature 
52 and its resting contact, armature 42 and 
its front contact, armature 29 and its front 
contact, to ground. Relay 2 operates over 
this circuit and at armatures 20 and 26 and 
their respective front contacts connects the 

shown) which is included in the trunk line 
according to the usual practice. The line 
relay in the repeater operates over the call 
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ing loop. The repeater then disconnects bat 
tery from the test conductor and connects 
ground thereto. Relay 2, also opens the cir 
cuit for line relay 1 at the armatures 20 and 
26 and their respective resting contacts, and 
at armature 22 and its front contact prepares 
a locking circuit for its upper winding. The 
lay 2 is completed when the repeater returns 
ground over the test conductor, wiper 92, ar 
mature 69 and its resting contact, armature, 
22 and its front contact, upper winding of 

115 

locking circuit for the upper winding of re 
120 

relay 2, to battery. This same ground is also 
extended over the release conductor 104 by. 
way of armature 21 and its front contact to 
hold the preceding switches operated and 
also to busy the connector to other switches 

25 

having access thereto. Due to the falling 
away of line relay 1 the holding circuit for 
release relay 4 is opened which in turn falls. 130 
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back and opens the holding or locking cir 
cuit for relays 7, 14, and 15. The C.A. X. 
subscriber is now connected to the main ex 
change and the connector is held under con 
trol of relay 2. 
When the calling subscriber hangs up, the 

line relay in the repeater falls back and 
ground is removed from the test conductor 
and Wiper 92, thereby opening the locking 
circuit for the EE winding of relay 2. At 
armature 25 and its resting contact relay 2 
completes the automatic stepping circuit for 
the rotary magnet 18 by way of the grounded 
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tary 
contacts associated with wiper 90. The ro 

magnet operates as an interrupter and 
automatically advances the wipers 90-96 
step-by-step to the normal resting position 
of the switch. The switch has now been re 
stored to normal and is available for com 
pleting a further connection desired by a 
C. A. X subscriber. 
When the C. A. X. Subscriber dials 11 to 

establish a connection with the main ex 
change, and all the trunks to the main ex 
change are busy, the connector will auto 
matically rotate the wipers 90-96 to their 
associated seventh bank contacts. If all the 
five trunks are busy the switch cannot rotate 
beyond the seventh or last trunk of the 
group because ground is removed from the 
contact 7 associated with wiper 90, thereby 
removing the controlling ground for auto 
matically stepping the rotary magnet 18. 
When this condition occurs the series relay 
8 which is energized in series with the ro 
tary magnet each time the rotary magnet is 
operated subsequently falls back and at the 
normally closed contacts controlled by the 
front contact of armature 47 closes a locking 
circuit for relay 9 over armature 52 and its 
front contact, armature 42 and its front con 
tact, ground at armature 29 and its front 
contact. The busy-tone signal is trans 
mitted to the calling subscriber to notify him 
that all the trunks to the main exchange are 
busy and are not available at this particu 
lar time. - - - - 

Reverting call. 
If a subscriber in a C. A. X. exchange de 

sires to establish a connection with another 
subscriber on his line it is necessary for him 
to dial the digit 21. By dialling the digit 21. 
the connector C will automatically rotate 
and select one of five reverting call equip 

5 ments. 
In response to the dialling of the digit 2 

the rotary magnet advances its wipers 90-96 
to their associated second bank contacts in 
the same manner as has been hereinbefore 
described. A circuit is closed from the upper 
winding of relay 10, armature 82 and its 
resting contact, wiper 90 and its associated 
second bank contact, over the previously 
traced circuit to the rotary magnet. 18. The 
rotary magnet does not energize over this cir 
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cuit, but relay 10 energizes completing an 
energizing circuit for the lower winding of 
wiper switch relay 12 at armature 57 and its 
front contact, and completing an energizing 
circuit for the lower winding of relay 14 and 
at armature 58 and its front contact. Wip 
er switching relay 12, upon energizing, com 
pletes a locking circuit for itself at armature 
71 and its front contact by way of ground at 
armature S7 and its front contact. Relay 14, 
upon energizing, completes a locking circuit 
for its lower winding at armature 83 and its 
front contact, to ground at armature 29 and 
its front contact. Relay 12, also switches 
wipers at armatures 68, 69, and 72 and their 
respective front contacts so that the connec 
tion will now be completed over wipers 94, 
95, and 96. Relay. 14 performs the same 
functions as has been hereinbefore explained, 
that is, preparing the circuit for the switch 
through relay 2, and the automatic stepping 
circuit for the rotary magnet 18. In addi 
tion relay 14 opens the circuit for relay 10 
at armature 82 and its resting contact. Re 
lay 10 falls back and at armature 59 and its 
resting contact prepares the circuit for oper 
ating relay8 in Series with the rotary magnet 
by way of the grounded contacts associated 
with wiper 90 if any of the trunks to revert 
ing call equipment are busy. When the sec 
ond digit of the number, which is the digit 
1, is dialled the rotary magnet advances all 
the wipers one step to their associated third 
bank contacts. If the test wiper 95 encoun 
ters ground, relay 9 energizes and the rotary 
magnet is operated to advance all the wipers 
to the associated fourth bank contacts as has 
been hereinbefore described. When an idle 
reverting call equipment is found, battery is 
encountered by the test wiper 95 causing the 
relay 2 to energize, as has been explained 
in connection with the trunk hunting feature 
for selecting idle trunks to the main ex 
change. The calling subscriber's line is 
switched straight through to the reverting call 
equipment by the operation of relay 2 simul 
taneously disconnecting the line relay 1 in 
the connector which causes the release of 
relay 4. Relay 4 on releasing opens the hold 
ing circuit for relays 7, 14, and 15. The 
wiper-switching relay 12 does not fall back, 
however, because of the release of relay 15, 
inasmuch as, a new holding circuit is pro 
vided by the operation of relay 2, at arma 
ture 23 and its front contact. . 
The switching through of the calling line 

to the reverting call equipment operates a 
relay therein and causes battery to be re 
moved from the test wiper 95 which is im 
mediately replaced by ground. Ground is 
forwarded over wiper 95, armature 69 and its 
front contact, to the upper winding of relay 
2 which is permanently locked to this circuit 
until the reverting call equipment is released. 
The ground which is forwarded from revert 
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ing call equipment is also forwarded over 
conductor 104 by way of armature 21, and 
its front contact to the preceding switches 
as a holding circuit and also as a busying 

5 circuit to prevent other switches having ac 
cess to the connector C from seizing the 
Sale - . 

The operation of the reverting call equip 
ment is not a part of this invention and is not 

10 thought necessary to be described as the op 
eration is well known to those familiar with 
the art. - . 
When the calling subscriber has registered 

the wanted subscriber's number as well as 
his own number upon the reverting, call 15 equipment he replaces his receiver. Upon re 
placing his receiver the reverting call equip 
ment sends out the code ringing required for 
ringing the called subscriber's bell as Well 
as the calling subscriber's bell. When the 
called subscriber answers, ringing is discon 
nected from both of the called and calling 

20 

subscribers bells thereby notifying the called 
subscriber that the wanted subscriber on his 
line has answered. The two subscribers may 
now converse with each other in the usual 
manner, the transmitters of the two stations 
being supplied with talking current from the 
reverting call equipment. 
- When the two subscribers replace their 
receivers at the end of the conversation the 
reverting call equipment is released and the 
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holding ground is removed from the test 
wiper 95 of the connector C, thereby open 
ing the holding circuit for relay 2 which sub 
sequently falls back. At armature 25 and 
its resting contact, relay 2 completes the auto 
matic stepping circuit for restoring the 
wipers of the connector to their normal posi 
tions. The wiper-switching relay 
slightly slow-to-release it does not fall back 
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immediately but subsequently falls back and 
restores the normally connected wipers to the 
line. The connectoris maintained busy dur 
ing the restoration of the wipers from the 
grounded contacts associated with the wiper 
90, armature 25 and its resting contact, re 
sistance 32, armature 31 and its resting con 
tact, armature 21 and its resting contact, to 
the release conductor 104. As soon as the 
switch has been restored to normal, however, 
the ground is no longer connected to the 
wiper 90 of the switch to maintain the con 
nector busy. The switch is now available to 
any subscriber in the C. A. 
to establish a connection. 
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If all the reverting call equipments are 
busy the wipers of the connector will be ad- relay to c in said group of lines. vanced to the seventh bank contacts and busy 

60 
scriber in the same manner as has been here 
in before described. . . . . - 

What is claimed is: . . . . . . 
1. In a telephone system, a trunkline ter 

65 minating in an automatic switch, called lines. 

12 being 

?. who desires 

tone will be transmitted to the calling sub 
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divided into groups accessible to said Switch, 
an operating magnet for said Switch, a first 
circuit for said operating magnet including 
a control Wiper of said switch, bank con 
tacts adapted to be engaged by said control 
normally having ground potential connected 
thereto, another circuit for said magnet in 

0. 

dependent of said control wiper, means op 
erated responsive to impulses transmitted 
over said trunk line for directively control 
ling the operation of said magnet over said 
other circuit, means effective at the termina 
tion of said directive control for closing said 
matically controlled to advance its wipers 
into selective relation with a certain particu 
lar group Of Said lines, and means included 

5 

first circuit, whereby said magnet is auto 
80 

in said first circuit for removing the ground 
potential from certain of said bank contacts 
to determine the group of lines. 
motion selecting switch adapted to take equal 
steps for each received impulse of two im 
pulse trains, means operated responsive to 
the position of the wipers of said switch 
after the first series of impulses for control 
ling said Switch to automatically advance 
its wipers a variable number of steps, the 
number of automatic steps being governed 

- by the position of the wipers responsive to 
the first digit, and means responsive to the 

2. In an automatic telephone system, a one 
85 

Second impulse train for again controlling 
said Switch to advance its wipers in accord 
ance with the number of impulses received. 
to a plurality of groups of lines, a stepping 
magnet, a line relay for operating said magnet 
to advance the wipers of the switch, means 

8. In a two-digit connector having access 

including a wiper of said connector for auto 
matically advancing the wipers of said switch 
a predetermined different number of steps, 
the number of steps being determined by the 
position of the wipers after the same has been 
controlled by said line relay and magnet. 

4. In a telephone system, a two-digit con 
nector comprising two sets of wipers and a 
single magnet, said connector having access 
to a plurality of groups of lines over each set 

105 
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of wipers, a line relay for operating said mag 
net to advance the wipers of the switch part 
of the way to a group of said lines, means 
operated responsive to the position of the 
wipers after said advancement for selecting 

115 

the set of wipers the connection is to be com 
pleted Over and for automatically advancing 
the wipers the rest of the way to said group 

relay to control said magnet to select a line 
5. In a telephone system, a two-digit con 

nector comprising two sets of wipers and a 
single magnet, said connector having access 
to a plurality of groups of lines over each set 
of wipers, a line relay for operating said mag 

of lines, and means for permitting said line 

net to advance the wipers of the switch part 
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of the way to a group of said lines, means 
operated responsive to the position of the 
wipers after said advancement for selecting 
the set of wipers the connection is to be com 
pleted over and for automatically advancing 
the wipers the rest of the way to said group 
of lines, means for permitting said line relay 
to control said magnet to select a line in said 
group of lines, and means for restoring said 
wipers and wiper-selecting means to normal. 

6. In a two-digit connector, a plurality of 
groups of contacts, two groups of wiper sets 
each set having access to different groups of 
contacts, means for advancing said wipers 
responsive to the first one of said digits, and 
means determined by the value of said first 
digit for selecting a group of contacts by 
automatically advancing said wipers a prede 
termined number of steps or arresting the 
wipers in the position reached responsive to 
said first digit, and means including said last 
mentioned means for determining the set of 
wipers to be used for completing the connec 
tion to the selected group of contacts. 

7. In an automatic telephone system, a two 
digit single-motion connector Switch having 
access to subscribers' lines, a line relay operat 
ed responsive to the seizure of said switch for 
controlling the operation of said Switch to 
select a called subscriber's line, a release relay 
operated by said line relay for preventing the 
release of said switch and to maintain a po 
tential on a release conductor for holding 
preceding switches and making the switch 
busy to any other calling subscribers, and a 
battery feed relay operated when the call is 
cut through from the called to the calling 
subscriber for maintaining said release relay 
in its energized position as long as the called 
party maintains a connection. 

8. In an automatic telephone system, a two 
digit single-motion connector switch having 
access to subscribers’ lines, a line relay operat 
ed responsive to the seizure of said switch for 
controlling the operation of said switch to 
select a called subscriber's line, a release relay 
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operated by said line relay for preventing the 
release of said switch and to maintain a po 
tential on a release conductor for holding pre 
ceding switches and making the switch busy 

55 
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to any other calling subscribers, a battery 
feed relay operated when the call is cut 
through from the called to the calling sub 
scriber for maintaining said release relay in 
its energized position as long as the called 
party maintains a connection, and means re 
sponsive to the releasing of said connection by 
either party for maintaining said release re 
lay operated and said potential on said release 
conductor until the last party hangs up. 

9. In a three-digit connector, a plurality 
of groups of contacts, a magnet and a plurali 
ty of wipers, means responsive to the first 
and second digits for directively operating 
said magnet to position said wipers to certain 
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contacts in one of Said groups of contacts, 
means effective between said first and second 
digits for automatically operating Said mag 
netto advance said Wipers to select one of said 
groups of contacts, the group to be selected 
being determined by the position of one of 
said wipers responsive to said first digit, a 
second magnet and associated wipers, and 
means responsive to the third digit operating 
said second magnet to select a particular ring 
ing current for signalling a particular station 
on the line selected responsive to said second 
digit. .. 

10. In an alltomatic telephone system, a 
connector switch having a single control 
magnet, two sets of wipers and a control 
wiper, associated bank contacts for said 
Wipers, means for operating said magnet to 
advance said wipers step-by-step in accord 
ance with the first digit received, relays op 
erated over said control wiper and associated 

80 
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bank contacts for automatically controlling 
further advancement of said wipers, and 
means for again connecting up said means 
for advancing said wipers in accordance with 
the first digit for operating said magnet to 
advance the wipers step-by-step in accord 
ance with the second digit to select the Want 
ed subscriber's line, and means effective over 
Said control Wiper and associated bank côn 
tacts for restoring the wipers to normal when 
said switch is released. : . . . 

11. In a telephone system, a single-level 
automatic switch, two sets of wipers for 
Said Switch, said switch having access to lines 
arranged in groups, there being a separate 
two-digit combination assigned to each of 
Said lines, means responsive to the impulses 
representing the first digit of a two-digit 
combination for advancing the wipers of the 
switch a step for each impulse and for se 
lecting one of said Wiper sets, means respon 
sive at the termination of said first digit 
for automatically advancing the wipers of 
the switch to the group of lines determined 
by said first digit, and means responsive to 
the impulses representing the second digit of 
the combination for advancing the wipers of 
the switch into association with the line to 
which the two-digit combination is assigned. 

12. In an automatic telephone system, a 
Switch having a driving magnet for advanc 
ing its wipers in one direction only, a plu 
rality of trunks accessible to said switch, 
means for operating said driving magnet to 
advance the wipers of the switch in accord 
ance with the impulses of the first digit, 
means effective after said magnet has ad 
vanced its wipers in accordance with the 
first digit for either automatically operat 
ing said magnet to advance its wipers an 
additional predetermined number of steps or 
for disconnecting said automatic operating 
means for said magnet, said means being de 
pendent upon the position of the wipers after 
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said first digit, and means responsive to said 
second digit for advancing said wipers to the 
first one of said plurality of trunklines. 

13. In au automatic telephone system, a 
switch having a driving magnet for advanc 
ing its Wipers in one direction only, a plu 
rality of trunks accessible to said switch, 
means for operating said driving magnet to 
advance the wipers of the switch in accord 
ance with the impulses of the first digit, 
means effective after said magnet has ad 
vanced its wipers in accordance with the 
first digit for either automatically operat 
ing said magnet to advance its wiper an ad 
ditional predetermined number of steps or 
for disconnecting said automatic operating 
means for said magnet, said means being 
dependent upon the position of the wipers 
after said first digit, means responsive to . 
said second digit for advancing said wipers 
to the first one of said plurality of trunk 
lines, and means effective if the first of said 
trunks is busy for automatically operating 
said magnet to advance its wipers until an 
idle one of said trunks is encountered. 

14. In a two-digit single-motion switch, a 
line relay for feeding talking current to a 
calling subscriber, a release relay operated 
by said line relay when said switch is seized, 
a test conductor, contacts operated by said 
release relay for holding preceding switches 
operated over said test conductor by placing 
a potential thereon, means controlled by a 
calling subscriber for completing a connec 
tion to a called subscriber's line, a battery 
feed relay operated by said called subscriber, 
and contacts controlled by said battery feed . 
relay for transferring the control of said re 
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lease relay from said line relay to said bat 
tery feed relay as long as said called party 
remains connected. V- 

15. In a switch as set forth in claim 14 
in which the releasing of the release relay 
is controlled by the last party to hang up. 

In witness whereof, I hereunto subscribe 
my name this 9th day of October, A.D. 1931. 

FREDERICK L. KAHN. 
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