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My invention relates in general to automatic 
telephone systems and is particularly Well adapted 
for use in private automatic exchanges of the 
type commonly used in large factories Or mercan 
tile establishments, although no doubt certain 
features of the invention will be of utility in Ordi 
nary public exchanges. However, as Stated, the 
invention is especially applicable to private auto 
matic exchanges and this is the embodiment of 
the invention that will be shown and described 
herein. 

Broadly speaking, the System of the present in 
vention is a private automatic exchange System 
which employs the same number of different 
classes of Switches as the ordinary 100 line System 
in common use, these Switches being individual 
line Switches and connector SWitches, but which 
is capable of serving the full one hundred lines 
under all circumstances and Which may be in 
creased in capacity up to any reasonable extent 
(700 or 800 lines), by merely adding other units 
and without inserting first Selectors Or adding 
any other class of Switches. I accomplish these 
results by the use of a final connector Which is 
in reality a combination selector and connector, 
capable of Operating at One time as a Connector 
on the full ten levels and at another time as a 
selector on nine levels. I have provided also a 
novel trunking System adapted to make use of the 
combination Selector and connector Which pro 
vides for a uniform numbering scheme and in 
cludes circuit arrangementS Which provide for 
automatically changing the character of the com 
bination Switches when they are required to act 
as connector Switches instead of as selector 
Switches. These features and others not now 
Specifically mentioned will be described fully 
hereinafter, reference being had to the accom 
panying dra WingS. 

Referring now to the drawings, Fig. 1 shows 
the circuit of the combination Selector and con 
nector together With enough of the other circuits 
to enable its operation to be explained and under 
stood. Fig. 2 is a schematic diagram of the 
trunking arrangement. 
The general layout of the system will first be 

explained by means of the trunking diagram 
Fig. 2. This is a Schematic drawing and is in 
tended to illustrate a private automatic exchange 
system having a CapaCity Of two hundred lines. 
The System comprises two One hundred line 
units. Considering first the left hand unit, the 
subscribers' lines ShoWn at the upper left hand 
corner of the sheet are provided at the ex 

(C), i9-18) 

change with individual rotary line switches 
which are indicated in the customary manner. 
These rotary line SWitches have common access 
to a group of combination Selector connectors 
Which are indicated by Squares immediately be 
low the line switches. The combination selector 
connectors are SWitches of the Well known Strow 
ge Vertical and rotary type, and have the usual 
mechanical construction. They have, however, 
two complete sets of banks and wipers. The 
upper set of banks are the selector banks while 
the lower Set of banks are the connector banks. 
Each set of banks is indicated by ten heavy lines 
Corresponding to the ten levels. The Selector 
levels are used for trunking to an operator's 
position, to the main exchange, and to another 
unit, or units, if there be more than two units 
in the System. In the connector levels are termi 
nated the normal conductors of the subscribers' 
lines. As shown in the drawings these lines 
are numbered from 301 to 399 and the left hand 
unit may therefore be called the three hundred 
unit. The other unit shown at the right is ex 
actly like the unit just described. Local lines 
401 to 499 terminate in the right hand unit and 
it will therefore be referred to as the four hun 
dred unit. *. 
The process of setting up connections may now 

be briefly considered. Suppose first, that a sub 
Scriber in the three hundred unit desires to 
connect with another subscriber in the same 
unit. When the receiver is removed at the calling 
station the rotary line switch associated there 
With operates to select an idle combination 
Selector connector in the usual manner. The 
combination. Selector connectors are normally 
adapted to operate as selectors and since no 
SelectOr operation is required in the connection 
now to be established the next thing to be done 
is to change the character of the Switch taken 
for use to that of a connector. This is accom 
plished by calling the digit which corresponds 
to what may be termed the critical level, which 
in the case of the three hundred unit is the third 
level. When the digit 3 is called therefore the 
Selector Connector in use is raised to the third 
level, whereupon it is at once released automati 
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cally and its character is changed from that 
of a Selector to that of a connector. The calling 
Subscriber may then call the remaining two digits 
in the desired number and the selector con 
nector is reoperated in the well known manner 
to complete the connection. Connections which 
are local to the four hundred unit are established 
in the same manner except that the first digit 
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to be called in each case is the digit 4, as the 
fourth level is the critical level in the four hun 
dred group. . 
The process of cstablishing inter-unit con 

nections may now be considered. In order to 
handle these connections two groups of trunk 
lines are necessarily provided. The trunk lines 
of one group extend from the fourth selector 
level in the three hundred unit to the combina 
tion Selector connectors of the four hundred unit, 
while the trunk lines of the other group extend 
from the third Selector level in the four hundred 
unit to the combination selector connectors of 
the three hundred unit. Thus the combination 
Selector connectors of the four hundred unit are 
accessible to the line Switches of the same unit 
and also to the selector connectors of the three 
hundred unit, when the latter switches operate 
as Selectors; while the Selector connectors of the 
three hundred unit are similarly made accessible 
to the associated line Switches and also to the 
Selector connectors of the four hundred unit. It 
will be noted that the inter-unit trunking level 

the other unit, and it is this arrangement which 
preserves the uniform numbering scheme. There 
is one other thing which requires to be men 
tioned now before proceeding further. Although 
the Selector connectors are accessible to line 
switches and other selector connectors, the oper 
ation of one of these switches is not the same 
When the SWitch is Seized from the two different 
classes of Switches. As stated, a selector con 
nector of the type herein disclosed is normally 
adapted to operate as a selector and when seized 
by a line Switch its character is not changed in 
the least. But When seized by another selector 
connector, the character of the seized switch is 
at once changed to that of a connector. 
With this explanation the process of estab 

lishing an inter-unit connection, originating in 
the three hundred unit, for example, will readily 
be understood. When the receiver is removed 
at the calling station the rotary line switch asso 
ciated therewith operates to select an idle Se 
lector connector as before, and the Switch taken 
for use is then raised to the fourth level by 
calling the digit 4, which is the first digit in the 
numbers of all lines terminating in the four hun 
dred unit. Since the Selector connector in use 
has been seized by a line Switch and since it has 
been raised to a level other than the third level, 
or the critical level, the character of the Switch 
is not changed and it operates as a selector to 
Select an idle trunk line extending to the four 
hundred unit. When connection to the trunk 
line is completed the selector connector in which 

70 

and another group of trunk lines extending from 

the trunk terminates is instantly changed from 
a selector to a connector, for it has been seized 
by another selector connector. The calling sub 
scriber may now call the remaining two digits in 
the number, and the selector connector in the 
four hundred unit which has been taken for use 
is operated as a connector to complete the de 
sired connection. Connections in the reverse di 
rection or from the four hundred unit to the 
three hundred unit are established in the same 
ane. 

As stated before, certain of the selector levels 
may be used for calling an attendant operator 
or for reaching trunk lines which extend to the 
main exchange. This is shown in the drawings, 
which show a group of trunk lines extending from 
the first selector level to an operator's position, 

the Second level by way of repeaters to a main 
exchange, which may be of any well known type 
and therefore is not shown. The first and second 
levels are of course multiplied between units. It 
Will be observed that six selector levels remain 
which are not used, and accordingly it will be 
evident that six more units may be added if de 
Sired, thus increasing the capacity to eight hun 
dred lines. 

Having given a general description of the 
trunking arrangement and the system as a whole, 
reference will now be made to Fig. 1 for the pur 
pose of explaining more in detail the circuits and 
operation of the combination selector connector. 
Fig. 1 shows a calling station A and the indi 
vidual line Switch C which is associated there 
with. One of the combination selector connec 
tors to which the line switch has access is also 
shown and is indicated by the reference character 
D. At the right the two sets of wipers are shown, 
the upper Set being the selector wipers and the 
lower set being the connector wipers. The first 
contact sets in four Selector levels are also shown, 
likewise the first contact sets in four connector 
levels. A local line leading from the third con 
nector level is shown extending to the called sub 
station A'. Trunkline conductors are also shown 
leading off from the first, second, and fourth 
Selector levels. All the apparatus shown is as 
Sumed to be part of the three hundred unit. 
ASSuming now that the subscriber at substa 

tion. A desires to obtain connection with a sub 
Scriber at Substation A', when the receiver is re 
moved at the calling station a circuit is com 
pleted over the line conductors 11 and 12 in the 
usual manner, and the line relay 15 of the line 
Switch C is energized. Upon energizing, the line 
relay 15 closes a circuit at its armature 20 which 
includes the switching relay 14 and the stepping 
magnet 16 in Series, and at its armature 21 con 
nects the test wiper 22 to the above circuit at 
a point midway between the said Switching relay 
and magnet. The Operation now depends upon 
Whether the trunkline with which the line switch 
Wipers are associated is busy or is not busy. If 
this trunkline is busy the test contact with which 
the test wiper 22 is in engagement will have a 
ground potential upon it, the Switching relay 14 
Will be short circuited, and the stepping magnet 
16, being supplied with direct ground by way of 
the said test wiper, will operate in the manner 
of a buzzer to advance the line Switch wipers 
step by step in search of an idle trunk line. It 
may be assumed, however, that When the call is 
initiated the Wipers of the line Switch are in en 
gagement with bank contacts associated with the 
trunk line extending to the combination selector 
connector D, as shown in the drawings, and it 
may be assumed furthermore that this trunk line 
is idle. Under these circumstances, When the 
line relay 15 is energized the switching relay 14 
is energized immediately afterwards and no rota 
tion of the Switch will take place. By means of 
armatures 17 and 19 the SWitching relay 14 dis 
connects the line conductors 11 and 12 from the 
winding of the line relay and from ground, re 
spectively, and extends these line conductors by 
way of wipers 21 and 23, bank contacts 24 and 
26, conductors 27 and 29, and armatures 66 and 
70 and their resting contacts, to the windings of 
the double wound line relay 51 of the Selector 
connector D. 
When the calling line is extended to the Switch 

D in the manner described above, the line re 
lay 51 is energized over the line circuit and at 
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1,925,264 
its armature 71 closes a circuit for the slow 
acting release relay. 52. Upon energizing, re 
lay 52 prepares a circuit for the Wertical mag 
net 60 at armature 72, and at armature 75 Con 
nects ground to the release trunk conductor 
202. Release trunk conductor 202 is one of the 
conductors of the trunk line comprising con 
ductors 201, 202, and 203, which trunk line comes 
from the fourth selector level in the four hun 
dred unit. The grounding of conductor 202 of 
course renders the combination selector Con 
nector D busy to the Selector connectors in the 
four hundred unit. At its armature 74, relay 
52 connects the release trunk conductors 202 and 
28 together and thus places a ground potential 
upon the latter conductor also. By this opera 
tion a holding circuit is established Which ex 
tends by way of conductor 28, test contact 25, 
test wiper 22, armature 18 and its Working con 
tact, winding of the SWitching relay 14, and the 
winding of the stepping magnet 16 to battery. 
This circuit serves to maintain the Switching 
relay 14 energized throughout the connection, 
and is established before the slow acting line re 
lay 15 has had time to fall back. A ground 
potential is also extended by Way of private nor 
mal conductor 13 to multiple test contact in the 
connector banks of the three hundred unit where 
by the line of substation A is made busy in the 
usual manner. 

ihe calling Subscriber may now operate his 
calling device in accordance With the first digit 
in the desired number. Since the called Station 
is also in the three hundred unit this digit Will 
be the digit 3. By the Operation of the calling 
device a series of three interruptions is pro 
duced in the line circuit, and the line relay 51 
is momentarily deemergized three times. At each 
deenergization the line relay transmits a current 
impulse to the vertical magnet 60 over the foll 
lowing circuit; ground at G, armature 68 and 
its resting contact, arnature 71 and its resting 
contact, armature 72 and its Working contact, 
off normal springs 63 and 65, Winding of the 
slow acting series relay 53, and the winding of 
the vertical magnet 60 to battery. The above 
is the circuit over which the first impulse is 
transmitted. On the first Wertical step the off 
normal Springs are shifted and the circuit is al 
tered slightly SO that it includes off normal 
springs 63 and 64 and arnature 73 of relay 53 
and its Working contact, relay 53 being now in 
operated position. When off normal springs 97 
and 98 are closed on the first vertical step a 
circuit is completed for the stepping relay 54 
as follows: from the grounded armature 75 of 
relay 52, by Way of the Working contact of its 
armature, Working contact of armature 99 and 
the said armature, off normal springs 97 and 
98, resting contact of armature 96 and the said 
amature, and the Winding Of relay 54 to bat 
tery. Upon energizing, relay 54 establishes a 
locking circuit for itself at its armature 77 and 
at its arnature 76 prepares a circuit for the ro 
tary magnet 61. The three impulses of current 

- which were transmitted to the Wertical magnet 60 
operate the said magnet to raise the switch shaft 
step by step until the selector wipers 101-103, 
inclusive, stand opposite the third Selector level, 
and the connector Wiper 104-106, inclusive, stand 

The third 
level is the critical level for the three hundred 
unit and when the shaft of the Selector connec 
tor D is raised to this level the Shaft controlled 
springs 40, 41, and 42 are shifted, that is, the 

3 
Spring 41 is separated from spring .40 and is 
brought into engagement with spring 42. These 
SpringS may be controlled by any suitable can 
device On the shaft, but are preferably mount 
ed just above the upper end of the shaft in 
Such a position that they may be actuated by 
the circular cup Spring casing which is mount 
ed on top of the shaft. As before stated, the 
slow acting relay 53 is energized in series with 
the vertical magnet and retains its armatures 
attracted as long as the vertical magnet is re 
ceiving impulses. 
movement of the switch, relay 53 is deenergized 
and a circuit for the release magnet 62 is com 
pleted as follows: from grounded armature 75 
of relay 52, by way of the working contact of 
the Said armature, normally closed contact 
Springs controlled by armature 99, shaft springs 
41 and 42, armature 95 and its resting contact, 
upper pair of of normal springs, and the wind 
ing of the release magnet 62 to battery. Upon 
the closure of this circuit the release magnet 62 
becomes energized and restores the switch D to 
normal position in the usual manner. In op 
erating, the release magnet 62 closes a circuit 
for the relay 59 in an obvious manner and it 
follows therefore that at the same time that 
the Switch is released, the relay 59 will be op 
erated. Upon energizing, relay 59 establishes a 
locking circuit for itself at its armature 94, 
disconnects the selector test wiper 102 at arma 
ture 91, connects up the connector test wiper 
105 at arnature 92, prepares a directive control 
Circuit for the rotary magnet 61 at armature 
93, breaks the circuit by which the release mag 
net 62 Was just operated at armature 95, and 
at arnature 96 breaks the circuit of the stepping 
relay 54. Relay 59, it will be noted, is the relay 
whose operation changes the character of the 
Combination Selector connector D. from that of 
a Selector to that of a connector. 
The calling subscriber may now operate his 

calling device in accordance with the next digit, 
in the required number which will also be the 
digit 3, inasmuch as the line of substation A' 
terminates in the third conector level. When 
the calling device is operated the vertical magnet 
60 is Operated as before under, control of the line 
relay 51 and the two sets of wipers are raised to 
the third level. The slow acting series relay 53 
is energized in Series with the vertical magnet 
and retains its armature attracted while the 
vertical magnet is operating. At the end of the 
vertical movement of the switch this relay falls 
back and at its armature 73 transfers the operat 
ing circuit to the rotary magnet 61. 
The calling Subscriber may now operate his 

calling device for the next and final digit in the 
number. When this digit is called the line relay 
51 responds as before and transmits a series of 
impulses to the rotary magnet 61 over the follow 
ing circuit: ground at GP, armature 68 and its 
resting contact, armature 71 and its resting con 
tact, arnature 72 and its working contact, off 
normal Springs 63 and 64, armature 73 and its 
resting contact, armature 79 and its resting con 
tact, Winding of the slow acting series relay 57, 
armature 89 and its resting contact, armature 93 
and its Working contact, and the winding of 
the rotary magnet 61 to battery. By the opera 
tion of the rotary magnet the connector wipers 
104, 105, and 106 are rotated step by step until 
they come to rest in engagement with the par 
ticular Set of bank contacts which is associated 
with the line of substation A. Since this line 
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terminates in the first set of bank contacts in 
the third level, as a matter of fact the wipers will 
take only one step and will come to rest in en 
gagement with bank contacts 107, 108, and i89, 
respectively. The slow acting series relay 57 is 
energized in Series with the rotary magnet 61 and 
at its al'mature 84 connects the connector test 
wiper 105 to the upper Winding of the combina 
tion test and back bridge relay 55. In addition, 
relay 57 closes a shunt around the contact at 
almature 79 of the said relay 55 by means of its 
armature 85 thereby guarding against the open 
ing of the rotary magnet circuit in case relay 55 
should be energized by the test wiper 105 passing 
Over grounded test contacts. 

It will be assumed now that the line of substa 
tion A' is busy when called as just described. In 

. Such case, When the test Wiper 105 comes to rest 
in engagement with test contact 108 it will find 
a gl'Olllld potential thereon and the combination 
back bridge and test relay 55 will be energized. 
When the Slow acting relay 57 deemergizes an 
instant later a locking circuit is completed for 
relay 55 Which includes its armature 78 and the 
normally closed contact springs controlled by 
almature 84 of l'elay 57. In its energized position 
relay 55 also opens the rotary magnet circuit at 
itS al'matule 79, and at its armature 80 connects 
a lead from the busy signalling machine to the 
lower heavy talking conductor. By the latter op 
eration the calling Subscriber is given a busy sig 
hal, and being advised thereby that the called 
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line is for the time being inaccessible, he will 
replace his receiver. 
Having described the operations which take 

place when the called line is busy it will now be 
assumed that the line is idle when called. Under 
these circumstances, when the test wiper 105 
Comes to rest in engagement with test contact 108 
it will find no ground potential and the test re 
lay 55 Will not be energized. Then when the slow 
acting relay 57 deemergizes a circuit is completed 
for the Switching relay 58 as follows: from the 
grounded release trunk conductor 202, by way 
of armature 78 and its resting contact, lower 
Winding of l'elay 58, resting contact of armature 
84 and the Said al'mature, armature 92 and its 
Working contact, test wiper 105, test contact 108, 
Conductor 111, winding of the switching relay 14' 
of line Switch C, and the Winding of the stepping 
magnet 16 to battery. Upon the closure of the 
above circuit relays 58 and 14' are energized in 
Series and the latter relay is operated to discon 
nect the line of Substation A' from its normal 
battely and ground connections in the line Switch. 
It is noted that relay 14' is operated only about 
half way due to a mechanical interlocking device 
controlled by line relay 15, and the line conduc 
tol's are not connected through to the line switch 
WiperS. At the Selector connector D, when the 
SWitching relay 58 is energized it establishes a 
locking circuit for itself at its armature 87, con 
nects ground to the test Wiper 105 at its arma 
ture 88, opens the rotary magnet circuit at its 
armature 89, and at its armatures 86 and 90 con 
nects up the connector line wipers 104 and 106. 
The connection having been completed, ring 

ing current from the generator Gen is intermit 
tently projected out over the called line in the 
usual manner to operate the bridged ringer at 
the Substation. It Will be noticed that the return 
path for the ringing current includes the lower 
winding of the ring cut off relay 56, and when 
the called Subscriber responds by removing his 
receiver the said relay is energized and estab 

1,925,264 
lishes a locking circuit for itself at its armature 
82. The ring cut off relay also breaks the ring 
ing circuit by means of its armatures 81 and 83 
and at the Working-contacts of these armatures 
finally completes the talking circuit. It may be 
noted also that the operation of the two arma 
tures mentioned effects the disconnection of the 
busy Signalling machine and the conductor over 
Which relay 55 is energized when used as a test 
relay. 
The talking circuit having been completed the 

calling and called subscribers may converse as 
desired. The transmitter at substation A is sup 
plied with talking battery through the windings 
of the double wound line relay 51, while the trans 
mitter at substation A' is supplied with talking 
battery through the windings of the double 
Wound combination back bridge and test relay 
55. The voice currents take the path shown in 
heavy lines which is of the usual character and 
Will be understood without further explanation. 
When the conversation is finished both sub 

Scribers will hang up their receivers. 
receiver is replaced at substation. A the line and 
release relays 51 and 52 are deenergized and a 
circuit is completed for the release magnet 62 
Which accordingly operates to restore the selector 
connector to normal position. Relay 52 also dis 
connectS ground from the two release trunk con 
ductors 28 and 202 and as a result the relays which 
Were locked up in the selector connector switch 
are permitted to deenergize. The rem? val of 
ground from release trunk conductor 28 permits 
the Switching relay 14 of the line switch C to 
fall back and the line switch is therefore restored 
to normal condition also. 

Having described the process of setting up a 
Connection in the case where both the calling 
and called Subscribers are in the same unit, I 
Will now explain briefly how a connection is es 
tablished when the calling Subscriber is located 
in the three hundred unit and the called sub 
Scriber in the four hundred unit. Assuming that 
the calling Subscriber is the subscriber at sub 
Station A, when the receiver is removed the line 
SWitch C is operated as before to select an ide 
trunk line which we may assume to be the trunk 
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line extending to the combination selector con 
nector D. The line and release relays 51 and 
52 of the selector connector are now energized 
with the usual results. The calling subscriber 
may now operate his calling device in accordance 
with the first digit in the desired number, which 
in the present case will be the digit 4. When this 
digit is called the vertical magnet 60 is operated 
under control of the line relay 51 to raise the 
Switch wipers to the fourth level. The slow act 
ing Series relay 53 is energized in Series with the 
Vertical magnet and retains its armature at 
tracted throughout the vertical operation of the 
Switch. At the first upward movement of the 
SWitch Shaft this relay closes a circuit for the 
Stepping relay 54 which is energized and locked 
up as previously described. Although the shaft 
spring 41 is shifted on the third vertical step, 
this operation is of no effect because at this time 
the relay 53 is in energized position, and when 
the shaft and wipers come to rest at the fourth 
level the shaft Spring 42 will return to its normal 
position. This spring is so adjusted in position 
that it is operated only on the third level. Now 
when the slow acting relay 53 deenergizes at the 
end of the vertical movement of the Switch a cir 
cuit is completed for the rotary magnet 61 as 
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1,925,264 
of the said armature and its working contact, 
normally closed contact springs controlled by ar 
mature 99, shaft springs 41 and 40, arnature 
76 and its working contact, and the winding of 
the rotary magnet 61 to battery. By the closure 
of the above circuit the rotary magnet 61 is en 
ergized and operates to rotate the Switch Wipers 
into engagement with the first set of bank con 
tacts in the fourth level. In operating, the ro 
tary magnet breaks its interrupter contact and 
thus opens a locking circuit of the stepping re 
lay 54, which accordingly deemergizes and breaks 
the circuit of the rotary magnet, and the rotary 
magnet then deemergizes also and again closes 
its interrupter contact. The operation now de 
pends upon whether the first trunk line in the 
fourth level is or is not busy. If this trunk line 
is busy the selector test wiper 102 will find a 
ground potential upon test contact 121 and a 
circuit will be completed for again energizing the 
stepping relay 54. This circuit may readily be 
traced from the grounded test contact 12 by 
way of the test wiper 102, armature 91 and its 
resting contact, armature 67 and its resting con 
tact, interrupter contact of the rotary magnet 
61, off normal springs 97 and 98, resting contact 
of armature 96 and the said armature, and the 
winding of relay 54 to battery. The stepping re 
lay 54 is therefore again-energized in case the 
first trunk line is busy and again closes the cir 
cuit of the rotary magnet, and the operations 
just described are repeated. However, I may 
assume that in the present case the first trunk 
line in the fourth level is idle when the selector 
connector D begins its trunk hunting movement. 
In this case, when the test wiper 102 comes into 
engagement with test contact 121, it will find no 
ground potential and the stepping relay 54 will 
not again be energized. Instead, the Switching 
relay 50, which has remained short circuited 
hereto, is energized over a circuit which extends 
from the grounded release trunk 202 by Way of 
the winding of the said Switching relay 50, in 
terrupter contact of the rotary magnet 61, off 
normal springs 97 and 98, resting contact of ar 
mature 96 and the said armature, and the Wind 
ing of the stepping magnet 54 to battery. The 
switching relay 50 has such a high resistance 
that the relay 54 does not now Operate. Relay 
50 is energized, however, and at its armature 67 
connects the release trunk conductor 202 to the 
selector test wiper 102, disconnectS ground from 
the line relay by means of armature 68, Opens 
another circuit, which will be described shortly, 
at its armature 69, and at armatures 66 and 70 
disconnects the incoming trunk conductors 27 
and 29 from the windings of the line relay 50 
and extends them by way of the Working Con 
tacts of these armatures, selector line wipers 101 
and 103, bank contacts 120 and 122, and trunk 
conductors 123 and 125 to the line relay of the 
combination selector connector in which these 
conductors terminate in the four hundred unit. 

It will be understood that the conductors 123, 
124 and 125, constitute a trunk line which is one 
of the trunk lines extending from the three 
hundred unit to the four hundred unit and ter 
minating in the latter unit in one of the combina 
tion selector connectors, as explained fully in 
the description of trunking between units. Al 
though the circuit of the selector connector in 
the four hundred group is not shown it may be 
stated that this switch is exactly like the Selector 
connector D, and it follows that the manner in 
which the other end of the trunkline comprising 
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conductors 123, 124 and 125 is terminated in the 
associated selector connector in the four hundred 
group may readily be understood by considering 
the circuit of the selector connector D, The trunk 
line comprising conductors 201, 202, and 203, is 
a trunk line coming from the third selector level 
in the four hundred unit and terminates in the 
Selector connector D as shown. The tWO line COn 
ductors 201 and 203 are multipled with the line 
conductors 27 and 29 of the trunk line coming 
from the line switchboard. Conductor 202 is the 
release trunk conductor and is connected as 
shown, being kept separate from the release trunk 
conductor 28 of the trunk line coming from the 
line Switchboard as long as the selector connector 
D is idle. With this explanation the operations 
which take place when the trunk line comprising 
conductors 123, 124 and 25 is Seized Will readily 
be understood. When the switching relay 50 
pulls up and connects the grounded release trunk 
conductor 202 with the test wiper 102 a ground 
potential is placed upon the release trunk con 
ductor 124 extending to the selector connector 
in the four hundred unit. By this operation a 
circuit is completed for a relay in Such Selector 
connector which corresponds to the relay 59 in 
the selector connector D. Considering the latter 
switch and assuming that it is in normal position 
for a moment, the circuit may be traced as foll 
lows: from the test contact in which the con 
ductor 202 terminates in the four hundred group 
by way of the said test conductor, normally closed 
contact Springs controlled by armature 75, arma 
ture 69 and its resting contact, and the Winding 
of relay 59 to battery. The effect of the closure 
of the corresponding circuit in the selector con 
nector in the four hundred unit during the estab 
lishment of the present connection is to energize 
the relay in Such switch corresponding to relay 
59 in the Selector connector D and the character 
of the Switch in the four hundred unit is at Once 
changed to that of a connector. The line and 
release relays in the selector connector in the 
four hundred unit are now energized over the 
extended line circuit and ground is connected 
to the test conductor 124 thereby providing a 
holding circuit for the Switching relay 50 of the 
Selector connector D which may be traced by Way 
of the test conductor 124, test contact 121, test 
wiper 102, armature 91 and its resting contact, 
armature 67 and its working contact, winding of 
the Switching relay 50, interrupter contact of the 
rotary magnet 61, off normal springs 97 and 98, 
resting contact of armature 96 and the said are 
mature, and the winding of the stepping relay 
54 to battery. This is the ordinary holding circuit 
such as is commonly used to maintain SelectOr 
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Switches in operated position after they have cut 
through onto Selected trunk lines. 
By the operation so far described the Subscriber 

at Substation. A has selected an idle trunk line 
extending to the four hundred unit and the selec 
to connector in which this trunk line terminates 
has been changed automatically from a selector 
to a connector. The last two digits in the desired 
number may now be called and the selector con 
nector in the four hundred unit responds and the 
connection to the desired line is completed in 
precisely the same manner as when the selector 
connector D was being Operated as a connector 
to complete the connection to the line of Substa 
tion A'. Since this operation has been fully de 
scribed it will be unnecessary to consider the same 
any further. - 

It will be noticed that an essential feature of 
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the present system is the arrangement whereby 
the circuit of any selector connector is instantly 
changed when the switch is seized Over a trunk line 
coming from a selector level in another unit, and 
whereby the circuit of such selector connector is 
not changed or altered in case it is seized over a 
trunkline coming from the associated line Switch 
board. This is accomplished, as will be under 
stood by this time, by the provision of two separate 
release trunk conductors extending to each Selec 
tor connector. For example, considering the 
selector connector D, one of the release trunk 
conductors, the one coming from the Selector 
level, normally extends through to the relay 59, 
which has the function of changing the character 
of the switch from that of a selector to that of a 
connector. The other release trunk conductor 28 
is normally open, and is not connected up until 
the slow acting release relay 52 operates. But the 
release relay 52 also opens the circuit of relay 
59 at the same time or a little before the trunk 
line coming from the line switchboard is con 
nected up, and it follows therefore that when the 
switch is seized by one of the line switches the re 
lay 59 will not be operated. 

It will be unnecessary to discuss in detail the 
manner in which connections are extended to the 
trunk lines of the group which extends to the 
operator's position in the private automatic ex 
change, and the same is true of connections to the 
main exchange. It may be said that each Such 
trunk line is provided with means for grounding 
the release trunk conductor after the trunk line 
is seized in order to provide a holding circuit for 
the selector connector in use, which of course 
operates as a selector switch in the manner previ 
ously explained. The repeaters in the main ex 
change trunks are of course provided with Such 
means in accordance with the usual practice, 
and the provision of similar means in the trunk 
lines extending to an operator is of Common Oc 
curence. It is thought, therefore, that further 
consideration of these pointS is unnecessary. 
Having described my invention, what I consider 

to be new and desire to have protected by Letters 
Patent will be pointed out in the appended claims. 
What I claim as my invention is: 
1. In a telephone system, two groups of Subscrib 

ers' lines, individual line Switches for said lines, 
combination Selector connectors in each group ac 
cessible to the line Switches and operable as con 
nectors when connected with by said line switches 
to complete local connections within the group, 
trunk lines accessible to the Selector connectors 
of each group and extending to the Selector con 
nectors of the other group, means for Operating 
a selector connector in either group as a selector 
to select an idle trunkline for use in an intergroup 
connection, and means for then cperating the 
Selector connector in which the Selected trunkline 
terminates as a connector to complete the desired 
connection. 

2. In a telephone System, a combination Selector 
and connector switch for use in connecting sub 
scribers' lines, separate selector and connector 
wiperS and banks in Said Switch, means for operat 
ing said Switch in accordance with a digit in a 
called number, and means for changing the char 
acter of Said Switch. So that it can be operated 
either as a selector or a connector depending on 
the digit called. 

3. In a telephone System, an automatic Switch 
having duplicate sets of wipers, trunk lines acces 
sible to one set of wipers, subscribers' lines acces 
sible to the other set of wipers, means for ex 

1,925,264 
tending a calling line to said Switch, and means 
for operating said switch as a selector to connect 
with an idle trunk line, or for operating said 
switch as a connector to connect with a desired 
subscriber's line, at the option of the calling Sub 
Scriber. 

4. In a telephone system, a combination selec 
tor and connector for use in connecting Sub 
scribers' lines, the said switch being normally 
adapted for directive primary and automatic Sec 
ondary movement to operate as a selector Switch, 
and means operated responsive to a primary 
movement of predetermined extent for tempo 
rarily changing the character of said Switch to en 
able the same to operate in two directive move 
ments as a connector Switch. 

5. In a telephone system, groups of trunk 
lines, a plurality of subscribers' lines, an auto 
matic switch normally operable as a Selector to 
select a group of said trunk lines and adapted to 
automatically select an idle trunk line in the 
selected group, means effective when said Switch 
is operated in accordance with a digit in the 
number of one of said subscribers' lines for chang 
ing the character of said Switch to that of a con 
nector, and means for then directively operat 
ing said switch to connect with a desired One of 
said subscribers' lines. 

6. In a telephone system, an automatic Switch 
having directive primary movement, and auto 
matic secondary or trunk selecting movement, 
and means operated automatically by a primary 
movement of predetermined extent for chang 
ing the character of said switch to eliminate the 
trunk selecting movement and adapt the SWitch 
to complete directive control. 

7. In a telephone system, a combination Se 
lector and connector normally operative as a Se 
lector and having directive primary and auto 
matic Secondary movements, said Switch being 
also capable of acting as a connector With tWO 
directive movements, and means responsive to a 
primary movement of predetermined extent when 
the Switch is operated as a Selector for changing 
the character of Said SWitch to that of a con 
nectOr. 

8. In a telephone system, automatic Switches of 
two different classes, a third switch accessible to 
the Switches of both classes and having definite 
normal operating characteristics, means for auto 
matically changing the character of said third 
Switch when the same is seized by a Switch in a 
particular class, and Subscriber controlled means 
for changing the character of Said third Switch 
When the same is seized by a Switch in the other 
class. N 

9. In a telephone System, two classes of au 
tomatic Switches, a third Switch accessible to 
Switches in both said classes, said third Switch 
having an automatic trunk selecting movement, 
means operated automatically when said third 
Switch is seized by a Switch in a particular one of 
Said classes for changing the character of Said 
third Switch to eliminate the trunk selecting 
movement and adapt the Switch to directive con 
trol, and means for similarly changing the char 
acter of Said third Switch under the directive 
control of a calling Subscriber when said third 
Switch is seized by a Switch in the other class. 

10. In a telephone system, two classes of 
Switches, the Switches of one class having auto 
matic trunk Selecting movement only and the 
SWitches of the other class being directively con 
trolled, a third switch accessible to the switches 
in both Said classes and having definite normal 
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capable of acting as a connector with two direc operating characteristics, means for automatical 

ly changing the character of said third Switch 
when the same is seized by a switch in the di 
rectively controlled class, and directively con 
trolled means for changing the character of 
said third Switch when the same is Seized by a 
SWitch in the trunk Selecting class. 

11. In a telephone system, two classes of 
switches, the Switches of one class having auto 
matic trunk selecting movement only and the 
switches of the other class being directively con 
trolled, a third switch accessible to the switches in 
both said classes and having two Sets of Wipers 
olno of which is normally connected, means for 
automatically switching to the other set of Wipers 

... when said third switch is seized by a Switch in a 
particular one of Said classes, and SubScribe COn 
trolled means for Switching WiperS When Said 
third switch is seized by a SWitch in the other 
One of Said classes. 

12. In a telephone SystCm, tWO classes of 
Switches, the Switches of one class having auto 
inatic trunk Selecting movement Only, and the 
Switches of the other class being directively con 
trolled, a combination selector and connector ac 
cessible to the Switches in both Said classes, Said 
combination Switch having normally the char 
acter of a selector, means for automatically 
changing its character to that of a connector 
when the Said combination Switch is seized by a 
Switch in a particular one of Said classes, and 
SubScriber controlled means for changing the 
character of Said combination Switch. When the 
Sane is Seized by a SWitch in the other one of Said 
classes. W 

13. In a telephone System, Subscribers' indi 
vidual line switches and combination selector 
connectors, said combination Switches normally 
having the character of selectors, trunking ar 
rangementS Whereby each combination SWitch is 
acceSSible to a plurality of Said line Switches and 
also to a plurality of the other combination 
SWitches, means for automatically changing any 
combination Switch to a connector when the same 
is seized by another combination switch, and 
means for placing the Operation of Said changing 
means under the control of the calling Subscriber 
When the Same Switch is seized by one of said 
line SWitches. 

14. In a telephone System, Subscribers' indi 
vidual line SWitches and combination Selector 
connectors, Said combination Switches normally 
having the character of Selectors, trunking ar 
rangements whereby each combination switch is 
acceSSible to a plurality of Said line Switches and 
also to a plurality of the other combination 
Switches, mechanism operable responsive to the 
calling of a digit in a called number for changing 
one of Said combination switches to a connector 
switch when the same is seized by one of said 
line Switches, and means for operating said 
mechanism automatically when the same switch 
is Seized by another one of said combination 
Switches. 

15. In a telephone System, an automatic switch 
having a primary magnet and an automatically 
operated Secondary magnet, means for directively 
cperating Said primary magnet, and means re 
Sponsive to a particular primary operation for 
Shifting the Secondary magnet from automatic 
to directive control. 

16. In a telephone System, a combination selec 
tOr and Connector SWitch normally operative as a 
Selector With directive primary and automatic 
Secondary movements, Said Switch being also 
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tive movements, means for transmitting series of 
impulses to said switch, and mechanism in Said 
switch responsive only to a particular Series of 
impulses for changing its character from that of 
a Selector to that of a Connector. 

17. In a telephone system, a combination Selec 
tor and connector switch normally operative as a 
selector with directive primary and automatic 
secondary movements, said switch being also 
capable cf acting as a connector with two direc 
tive movements, a trunk line terminating in Said 
Switch including a conductor separate from the 
talking circuit, and means in said switch con 
trolled over said conductor when the Switch is 
taken for use via said trunk line for changing 
the character of the switch from that of a selec 
to to that of a connector. . 

18. In a telephone system, a combination Selec 
tor and connector Switch normally operative as a 
Selector with directive primary and automatic 
Secondary movements, said Switch being also 
capable of acting as a connector with two direc 
tive movements, a trunk line terminating in Said 
Switch and including a release trunk conductor, 
a second switch, and means in said first switch 
controlled by Said Second Switch over Said release 
conductor for changing the character of Said 
first Switch from that of a selector to that of a 
connector. 

19. In a telephone system, two groups of Sub 
scribers' lines, a group of intergroup trunk lines, 
a combination Selector and connector Switch 
having access to the Subscribers' lines in the first 
group and to said trunk lines, said switch being 
normally operable as a selector, means for con 
necting a calling line in the first group with 
Said Switch, and Subscriber controlled means for 
converting Said Switch to a connector and for 
Operating the same to connect with the called 
line or for operating said Switch as a selector 
Without conversion thereof to Select one of Said 
trunk lines, depending on whether the called 
line is in the first or the second group. 

20. In a telephone system, a plurality of groups 
of Subscribers lines, a plurality of combination 
Selector and connector SWitches serving each 
group, means for connecting two lines in dif 
ferent groups by Operating a SWitch in the calling 
group as a selector and a Switch in the called 
group as a connector, and means for also oper 
atting the Switch in the calling group as a con 
nector to enable the connection to be established 
by means of a single combination Switch in case 
the called line is in the same group. 

21. In a telephone System, two groups of Sub 
Scribers' lines, a plurality of combination Se 
lector and connector Switches serving each group, 
and circuit connections Such that a connection 
between two subscribers in the same group is es 
tablished by a single combination switch operat 
ing as a connector, while a connection between 
two subscribers in different groups is established 
by means of two combination Switches, one oper 
atting as a Selector and the other as a connector. 

22. In a telephone system, two groups of com 
bination selector and connector switches, circuit 
changing mechanism in the Switches of the first 
group operated at a “critical level', circuit chang 
ing mechanism in the Switches of the Second 
group operated at a different “critical level', 
and two groups of inter-group trunklines, one 
group extending from the particular level of the 
first group which corresponds to the “critical 
level' in the second group, and the other extend 
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ing from the particular level of the second group 
which corresponds to the “critical level' of the 
first group. 

23. In a telephone system, calling lines, called 
lines of two classes, an automatic switch for com 
pleting connection from the respective calling 
lines to the respective called lines, a branched 
leading-in trunk for the Switch, and means 
whereby depending upon which branch is emi 
ployed in effecting connection from a said call 
ing line to the switch will determine if a talking 
connection from the connected calling line is 
possible to both said classes or only to one of 
said classes. 

24. In a telephone system, calling lines, called 
lines of two classes, a Switch for completing con 
nections to said called lines, a branched leading 
in trunk for the Switch, and means whereby de 
pending upon what branch is employed in effect 
ing connection from a said calling line to the 
switch will determine if a talking connection from 
the connected calling line is possible to both said 
classes or only to One of Said classes, 
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25. In an automatic telephone system, calling 

lines, called lines of two classes, an automatic 
switch for completing connections to said called 
lines, a branched leading-in trunk for the Switch, 
and means whereby depending upon what branch 
is employed in effecting connection from a said 
calling line to the switch will determine if a 
talking connection from the connected calling 
line is possible to both said classes or only to one 
of said classes. 

26. In an automatic telephone system, a switch 
terminating a branched trunk, Switches for con 
nection to the trunk over each branch and spe 
cific thereto, two groups of lines accessible from 
the first said Switch, means in the respective 
switches for connecting to only one said branch 
for applying a momentary control to the first 
Said Switch Over the trunk, and means responsive 
to the momentary control and effective after the 
control has ceased for barring the first said 
Switch from thereafter effecting connection in a 
Specific Said group. 

CLARENCE E. IOMAX. 
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