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UNITED STATES PATENT OFFICE. 
WILLIAM AITKEN, OF LIVERPOOL, ENGLAND. 

TELEPHONE SWITCHING SYSTEM, 

1,110,027. Specification of Letters Patent, Patented Sept. 8, 1914. 
Application filed October 24, 1910. Serial No. 588,645. 

To all whom it may concern; 
Beit known that I, WILLIAM AITKEN, a 

subject of the King of England, and a resi 
dent of Liverpool, England, have invented 
a new and useful Improvement in Telephone 
Switching Systems, of which the followin 
is a specification, 
My invention pertains to telephone 

switching systems, and relates especially to 
a novel and improved method of switching 
particularly applicable in branch exchange 
systems. 
My invention has for its object to provide 

switching mechanisms and circuits whereby 
automatic disconnecting facilities are af 
forded on connections between the central 
exchange and extensions of a branch ex 
change. 's 
At the present time branch exchange 

switchboards are so arranged that clearing 
or supervisory signals are displayed at the 
branch exchange switchboard on all connec 
tions made through the switchboard. This 
clearing signal is given when the subscriber 
replaces his receiver on the hook at the 
termination of a conversation, and is the 
same whether the connection be of local or 
extension lines to each other, or of an ex 
tension line to an exchange trunk line. The 
clearing signal, in case of a connection be 
tween an extension line and exchange trunk 
line, is given to the central exchange oper 
ator when the private branch exchange oper 
ator disconnects the connecting cords or cir 
cuits from the exchange trunk line. For 
example, if a connection has been made at a 
private branch exchange between a central 
exchange and an extension line terminating 
in the private branch exchange, and the re 
ceiver at the extension station is replaced 
upon the hook at the termination of the 
conversation, the clearing signal will show 
only at the branch exchange, the branch 
exchange connecting or transfer circuit be 
ing so arranged as to prevent the display of 
the clearing signal at the central exchange, 
Should there be no regular operator at the 
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branch exchange, or should the operator be 
negligent in removing the connecting cir 
cuit from the exchange trunk line, the cen 
tral exchange operator under these condi 
tions is usually instructed to disconnect 
from the trunk line upon receiving the 
supervisory signal from the central ex 
change subscriber. This leaves the trunk 

line, which the branch exchange subscriber 
was previously using and with which he is 
still connected, apparently available at the 
central exchange for other connections. The 
exchange operator may, therefore, use this 
trunk in attempting to complete a connec 
tion to this private branch exchange and 
will probably fail to get the branch ex 
change operator, but will obtain connection 
through the branch exchange with the ex 
tension line previously connected, thereby causing confusion and a delay insecuring 
the connection desired. Again, if an ex 
tension line subscriber, after the termina 
tion of a central exchange connection, de 
sires a connection to an extension line termi nating. On the branch exchange board, and 
if the branch exchange attendant is attend 
ing to other duties or has been negligent in removing the connecting circuit or clearing 
the previous connection the subscriber will, 
when he attempts to signal the branch ex 
change operator and give his order for the 
extension line connection desired, experi 
ence considerable delay in securing the con 
nection. 
In my invention I employ novel and im 

proved means whereby, on a connection 
through the branch exchange between any 
extension line and the central exchange, 
there is obtained, when the extension sub 
scriber replaces his receiver on the hook at 
the termination of a conversation, an auto 
matic disconnect at the branch exchange, 
which restores all apparatus and lines em 
ployed in the connection to normal and at 
the same time gives the central exchange a clearing signal, thereby insuring a positive 
operation between the branch exchange and 
the central exchange and preventing delays 
occurring at the central exchange, due to 
slow operating on the part of the attendant 
at the branch exchange, and thus increasing 
the efficiency of operating. 
In the drawings which accompany and 

form a part of this specification, I have 
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illustrated, and will subsequently describe, 
two forms or embodiments of my invention, 
one applicable to use with common battery 
systems and one arranged to use with mag 
neto systems. - 
Figure 1 shows a sectional elevation of my 

improved switching mechanism taken on the 
line A-A of Fig. 2; Fig. 2 illustrates a sec 
tion of the same taken on the line B-B of 
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Fig. 1; Fig. 3 shows a detail of the ratchet depressed. These rings are placed one with 
mechanism taken on the line C-C of Fig. in the other upon the face of the case 25, 
1; Fig. 4 shows in diagram complete ap- and are insulated from each other. The 
paratus and circuit arrangements of my in other end of the switch lever 2 is bent at vention as applied to a branch exchange of substantially a right angle, and is provided 
the common battery type; Fig. 5 shows in with a tooth 2, which is formed to fit the 
diagram complete apparatus and circuitar- serrations in the ratchet 4 and acts as a 
rangements of my invention as applied to detent pawl. The spindle 1 is provided 
magnetotype branch exchange. Fig. 6 rep with a spring 5, which abuts at one end 

; resents in diagram an alternative method upon the bushing 6, and upon the other end 
of supplying current for the operation of upon a ring 1' rigidly attached to the spin 
my device when the device is used with dle 1. This spring 5 is contained within 
common battery systems. the hollow portion of the ratchet member 4 

Referring especially to Figs. 1, 2 and 3, and is adapted to maintain, through its 
in which like numerals indicate correspond- compressive tension, the armature 7 nor 
ing parts throughout, I will first describe the mally out of contact with the poles of mag 
switching mechanism in detail that its ac- net 12. A knob 3 is securely fastened to the 
tion in the circuits may be more fully un- extended portion of the spindle 1 and serves 
derstood in subsequent disclosures. Fig. 1 as a means whereby the mechanism may be 
shows what I will call a multi-contact elec- operated. It will be noted that as the 

- tromagnetic switch, by which, in connection groups of Springs 16, 17, 18, etc., are ra 
with certain circuit arrangements, I am en- dially spaced upon the ring 13, and as the 
abled to maintain connections electromag- ratchet is provided with serrations which 
netically during conversation, and to attain coincide with the spacing of the groups of 
automatic disconnection of such connections springs, that the arm 8, bearing the button 
on the cessation of conversation. In the fig- 8', may be rotated to position the button 8 
ure an electromagnetic coil 12 is carried on over any group of springs that may be se 
a core 12", and is provided with a magnetic lected. The Switch lever 2 further acts as 
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cup 15, which serves to bring the poles in an indicator, and the positions of the 
such relation that the magnetic circuit may groups of Switch springs may be designated 
be closed by means of the armature 7. Cup upon the outer surface of the case 25. Thus 
15 is supported by a series of brackets 9, 10, any particular group of springs may be se 
11, which are attached to the cup 15 and lected by turning the knob 3 until the lever 
serve to support the switching mechanism registers with the designating mark of the 
upon the inner surface of the switchboard group desired. The button 8 is held over 
25 in any convenient position. A shallow the group of springs in the position selected 
metallic cup 14 is secured to the magnetic by means of the ratchet mechanism 4 and 5. 
cup 15 and is supported thereby, support- The Switches of a group are operated by 
ing in turn the metallic ring 13, which car- means of the button 8', when the spindle 1 
ries upon its outer surface the groups of is depressed by means of the knob 3, to 
springs 16, 17, 18, etc. The number of these break one set of contacts and make another. 
groups of springs is limited only by the It will be readily understood by those 
diameter of the ring 13 and the spacing of skilled in the art that, if the energization 
the groups thereon, the number employed of the magnet 12 is accomplished by the 
depending upon the number of extensions to operation just described, the spindle 1, car 
be served from a particular branch ex- rying the arm 8, button 8 and lever 2, will 
change. The armature 7 is carried upon the be retained in its depressed position by 
spindle 1, which further carries an arm 8 means of the attraction of the magnet 12 
rigidly attached thereto. This arm 8 termi- for the armature 7 until such time as the 
nates in a knob 8'so positioned upon the energizing circuit is broken, whereupon the 
arm 8 and so shaped as to register with and magnet 12 will be de?nergized and allow the 
operate, on depression, the switches, as 16, spindle, carrying the armature 7, to be re 
E. 18. A bushing 6, secured in an aperture turned to normal by means of the spring 5, 
provided therefor in the switchboard 25, ad- and thereby restoring the apparatus to nor 
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k - W mits and supports in a slidable manner the mal. The contact rings 20 and 21, together is 
spindle 1. A hollow ratchet 4 is attached with that portion of the lever 2 bearing 
to the bushing 6 in a rigid manner and is thereupon, constitute an electric switch, the provided with serrations corresponding with use of which will be subsequently described. 
the number and paig of the groups of It now remains to disclose the circuit ar 
switches employed. A flexible switch lever rangements in connection with the switching 
2 is rigidly attached to the spindle 1 near mechanism whereby the desired results are 
its outer extremity and moves therewith. accomplished. One end of the switch lever is bent to make Referring to Fig. 4, in which I have illus 
contact simultaneously with the two con- trated an adaptation of my invention to 
ducting rings 20 and 21 when the spindle is use with a branch exchange operated on 
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'; the common battery.principle, I have shown idiagrammatically the electromagnetic mul 
tiple contact.switch, previously described, 
at 16, 17, 18, 19, 12, 7 and 8, and the circuit 

is eonnections necessary to adapt it to use with 
a branch; exchange having four extension 
lines and one trunk to the central exchange. 
The balance of the circuit necessary to the 
operation of a branch exchange is also 

Io shown; however, this part will be only briefly explained, as the circuit arrange 
ment is common and will be readily under 
stood by those skilled in the art. Conduc 
tor. 47 of the exchange line is connected to 
an outer contact of each of the groups of 
switches 19, 18, 17 and 16. The conductor 
48 of the exchange line, after passing 
through the non-inductive relay 50, is con 
nected to the remaining outer contact of 
each of the groups of switches, 16, 17, 18 
and 19. One contact of the relay 50 is con 
nected through conductor 29 with one ter 

5. 

minal of the magnet 12, the other terminal 
of which is connected to the local battery 

25 

30 lines are connected to the movable springs 
of each of the switches 16, 17, 18 and 19, 
respectively. The movable springs of the 
extension line jacks 41, 42, 43 and 44 are 
connected to the inner contacts of the 
switches 16, 17, 18 and 19, respectively. The 
exchange trunk line 47-48 is provided with 
a drop 52, which is bridged in series with 
a condenser 53 across the line. 
key 54 is connected directly across the trunk 
line and is provided with a holding coil 55, 
wich is connected to one set of contacts 
on the key. The operator's telephone set, 
shown at 56, is connected to the other set 
of contacts on the key 54 and is also con 

45 nected to two contacts on key 27 of the op 
erator's cord circuit 26. The drop 52 is 
conceived to be automatically restored when 
the key 54 is operated to place the operator 
in speaking connection with the exchange. 
The drop signals associated with the an 
swering jacks. 41, 42, 43 and 44 are restored 
by the introduction therein of the plug of 
the operator's cord circuit 26. The me 
chanical restoration of line signals is well 
understood in the art, and it is not deemed 
necessary to enter more fully into the de scription. 
The operation of the circuits and mecha 

nism is as follows: When a calling signal 
is received from the central exchange the 
operator at the branch exchange operates 
key 54 to make contact between the movable 
and upper contacts, as viewed in Fig. 4, thereby connecting the operator's telephone 

6 set 56 with the trunk line and at the same 
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tension station just si 

9, which in turn is connected through its 
other terminal and conductor 30 to the re-i 
maining contact of relay 50. Four exten 
sion lines radiate from the branch exchange 
and are shown at 31, 32, 33 and 34. These 

The trunk. 
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time automatically restoring the shutter of 
drop 52. After learning the extension line 
desired by the central exchange, the at 
tendant inserts the calling plug of the cord 
circuit 26 in the jack associated with the ex O 70 
tension line wanted and throws key 27 to the ringing position, thereby placing ring 
ing current upon the extension line and 
ringing the bell at the extension subscrib 
er's station. After receiving the response 
from the subscriber rung, the operator 
moves the multi-contact switch to the group 
of switches, as 18, associated with the ex 

aled and depresses 
the knob 8, thereby breaking contact be 
tween the movable contact springs and the 
inner contact springs on the switch 18, and 
making contact between the movable and 
outer contact springs on the same switch, 
thus connecting the conductors of the ex 
tension line, as 33, to the conductors 47 and 
48 of the trunk line, and therefore placing 
the extension station in direct communica 
tion with the exchange. The subscriber 
upon the extension line, having answered, 
the signal, will therefore have his receiver 
removed from the hook, thereby completing 
a circuit for the passage of current from the 
common battery at the central exchange 
through the non-inductive relay 50, which 85 
is actuated thereby to attract its armature 
and close the local circuit of the electro 
magnetic multiple contact switch through 
the coil 12 and local battery 9, thereby en 
ergizing magnet 12 and maintaining the 100 
armature 7, carrying the arm 8 and the but 
ton 8', in a depressed condition, thus main 
taining the exchange connection to the ex 
tension line. The non-inductive relay 50. 
is used in order that the talking efficiency 105 
of the circuit may not be prejudicially af 
fected. The key 54 is provided with a 
holding coil 55 in order that the operator, 
while signaling and receiving the answer 
of the extension subscriber desired, may ll.0 hold the exchange trunk busy by throwing 
the key 54 to a position to place coil 55 
across the trunk. At the termination of the 
conversation the subscriber replaces the re 
ceiver upon the hook, thereby opening the 
circuit of the trunk line and giving the op 
erator at the central exchange the discon 
nect signal, and also at the same time open 
ing the circuit through relay 50, deemergiz 
ing the relay and thereby opening the local 
circuit of the magnet 12, which results in 
deénergization of magnet 12, and thereby 
allowing armature 7, arm 8 and button 8 
to be returned to normal by means of spring 
5, Fig. 1. This restores switch 18 to nor 
mal and serves to disconnect extension 33 
from exchange conductors 47 and 48. When 
a call is received from an extension line for 
an exchange line, the operator at the branch 
exchange calls the exchange by placing the 
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extension line upon the exchange trunk by 
means of the electromagnetic multiple con. 
tact switch, as described. This results in 
signaling the exchange operator, and the 
branch exchange operator or subscriber may 
request the called number from the exchange 
operator. Connections between extension 
lines are accomplished by means of the regu 
lar cords and plugs, as shown at 26, the bat 
tery for the operation of the subscriber's 
set on the extension line being shown at 28. 

Referring to Fig. 5, in which I have illus 
trated an adaptation of my invention to use 
with branch exchanges of the magneto type, 
I have shown such a branch exchange, to: 
gether with one trunk line and four exten 
sion lines. I have illustrated diagrammati 
cally the electromagnetic multiple contact 
switch, previously described, at 16, 17, 18, 
19, 12, 7 and 8. The exchange trunkline 
is represented by conductors 47 and 48, and 
the terminals of the four extension lines are 
represented at 31, 32, 33 and 34. Conduc 
tors 47 and 48 are multiplied to the outside 
contacts of switches 16, 17, 18 and 19. The 
extension lines 31, 32, 33 and 34 are con 
nected to the movable springs of the switches 
16, 17, 18 and 19, respectively, while the 
inine contacts of said switches are connected 
to the movable springs of the answering 
jacks 41, 42, 43 and 44 associated with the 
extension lines 31, 32, 33 and 34, respec 
tively. The jacks are associated with drop 
signals which may be of any desired type 
and need no explanation, as their action is 
well understood in the art. The exchange 
trunk 47 and 48 is provided with a ring 
down drop signal 52, which is normally 
bridged across the line through the normally 
closed contacts on the operator's or trunk 
key 35. The operator's telephone set 56 is 
bridged across the remaining contacts of 
key 55 and may be connected across the 
trunk thereby. A local battery 9 is connect 
ed to a terminal of the coil of the operating 
magnet 12 of the electromagnetic multiple 
contact switch, the remaining terminal of 
the coil 12 being connected to one contact of 
the switch 20 and 21, while the other con 
tact of the switch is connected to one con 
tact of the switch 54 through conductor 29, 
and the other contact of switch 54 is con 
nected through conductor 30 to battery 9, 
thus placing the coil 12, switch 20, 21, and 
switch 54 in series in the circuit of the local 
battery 9. Switch 54 is arranged to open 
the local battery circuit through the magnet 
coil when ring-down drop 52 is energized 
to release its shutter. The ring-down drop 
52, which is of the ring-down type usual in 
magneto type systems and requires gener 
ator current for its operation, is conceived 
to be restored whenever the key 55 is oper 
ated to connect the operator's telephone set 
to the exchange trunk line, this restoration 
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being accomplished in any one of a number 
of ways well known in the art. Switch 20 
and 21 is a diagrammatic representation of 
the rings 20 and 21 and a portion of the 
lever 2 of Fig. 1, and is adapted to operate 
to close whenever the knob 3 of the electro 
magnetic switch is depressed. 

he operation of my invention, when 
adapted to use with branch exchanges of 
the magneto type, is as follows: When the 
call is received from the exchange the oper 
ator at the branch exchange moves key 55 to a talking position, thereby bridging the 
operator's telephone set 56 across the trunk 
and disconnecting the drop 52 from the line. 
This movement of key 55 also, by mechani 
cal means, restores drop 52 to normal and 
allows switch 54 to close. After learning the requirements of the exchange the branch 
exchange attendant places the calling plug 
of the cord circuit 26 in the jack, as 43, 
associated with the extension E. desired 
and moves key 27 to a ringing position, 
thereby placing ringing current upon the 
extension line and ringing the bell at the 
extension subscriber's station. After receiv 
ing a response from the subscriber rung, the 
operator moves the indicator of the electro 
magnetic multiple contact switch to the 
group of Switches, as 18, associated with the 
extension just signaled, and depresses the 
knob 3, thereby breaking contact between 
the movable contact springs and the inner 
contact springs on the switch 18 and making 
contact between the movable and outer con 
tact springs on the same switch, thus plac 
ing the conductors of the extension line, 
as 33, in connection with the trunk line con 
ductors 47 and 48, and therefore placin 
the extension in direct communication wit 
the exchange. Upon the depression of the 
knob 3 of the electromagnetic multiple con 
tact switch in the operation of connecting 
the extension line to the exchange trunkline, 
switch 20 and 21 will be closed, and, as 
switch 54 has previously been closed by the 
restoration of drop 52 to normal by the 
operation of the key 55, there will be com 
pleted a local circuit as follows: key 54, 
conductor 30, battery 9, coil of magnet 12, 
switch 20-21 and conductor 29. agnet 
12 will therefore be energized to attract its 
armature 7 and will thus retain the electro 
magnetic multiple controlled switchin a de 
pressed condition until the local circuit is 
broken. The connection between the ex 
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tension line called and the exchange is there fore maintained electromagnetically during 
conversation. At the termination of the 
conversation, the subscriber at the extension 
instrument replaces the receiver upon the 
hook and rings back on the line with the 
generator, as is usual in the operation of 
magneto, systems. The ring down drop. 52, 
being bridged across the line, is operated by 
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they generatoretirrent received from thee: 
tension statisnahd releases the shutter 53. The shutter, when released openss and herice opens 'the local circuit thrp is the electromsgret 12, deemergizing thising: 
net and causing the armature , ES arm 8, button 8 and ever 2, to be E. to normathrough the tension of spring 5, 
Fig. 1, this disconnecting the extension line 

10 from the exchange line and connecting the extension line to its associated jack; thereby 
restoring the EP ratus at the branche change to normal. When a call is received 
from an extension line' for an exchange Fine, the operator at the branch exchange 
notes the number of the extensidin'signaling 
and moves the indicator of the electromag 
netic multiple contact switch to the group 
of springs associated with the calling ex 
tension. The operator' then depresses the electromagnetic switch, having previously 
operated switch 55, to remove the ring down 
drop 52 from the extension line and place 
the operator's telephone set 56 across the ex 
change trunkline. The operator then re 
quests the subscriber at the extension in 
strument to ring again, thus signaling the 
central exchange, the connection being main 
tained during conversation, arid being auto 
matically disconnected on the cessation of 
conversation, as previously described. Local 
calls, or calls between extension, lines con 
nected to the same branch exchange, are 
handled in the usual way by means of the 

85 jacks 41, 42, 43 and 44 and the connecting 
cord circuit 26. - 
It will be noted in the application of my 

invention disclosed in Fig. 4 that the neces 
sity for a holding coil associated with switch 
54 could be eliminated in systems in which 
ringing current is supplied from the central exchange, by providing a ringing key for 
each extension line, in which case the at 
tendant at the branch exchange, upon re 
ceiving a call for an extension, would de 
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and ring until the line indicator denoted a 
reply, and then move the multiple contact 
switch to the group of springs associated 
with the line calling, thus, obviating the necessity for a holding coil being placed 
across the exchange trunk while the operator 
is calling an extension. 

It is obvious that, when my device is uti 
lized in connection with common battery 
systems in which the exchange trunk is of 
comparatively short length and conse 
quently of low resistance, the use of the 
non-inductive relay 50 is not necessary and 
I may eliminate the use of local battery 9 
and cause the energization of magnet 12 
by means of current from the central sta tion battery supplied over the exchange 
trunk 47 and 48, as illustrated in Fig. 6, in 

65 which I have shown in diagram the magnet 
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switch's 
battery '96f Fig 

: frequently retained long after conversation 
I has been completed and tends to the detri 
ment of the service. . . . - 

I claim as new and desire to secure by 
0 ... ' United States Letters Patent is: press the key associated with the line called 

12 tonnected directly, across the exchange E"E"ESSEE inductilesistance 5thus eliminating the use often inductive relay'59 and the 
4........ to 

facilities, afforded 
as it is only 

The advantages of the by my inventioi are obyios, as it 

is: ility on the part of the attend is 
necessary on the part of the branch exchange attehdant to 9. hange 
all OS i 
anta oncé ceases, this eliminating to a . large extent the personal equation of the attendant and thereby tending tog 
increase th - 

a reatly crease the speed of telephone service and 
the efficiency GREE Further, in the 80 case of night, calls through a braich ex 
change, the night of alarmbell is usédih 
corinection with the line indicators, thus providing an audible signal. But frequently 
the right bell is not connected with the 85 supervisory sighials, so that no audible sig 
nal is given upon the cessatioh of conversa. 
tion; therefore a connection between an ex 
tension line and the central exchange is . 

90 

It is obvious from the foregoing that 
branch exchanges having more than one . 
trunk line may be equipped with an elec 
troma ERs 
nections being multiplied through each 
switch, thus enabling the operator at the 

n elec-95 getic multiple contact switch for each 
ine, the extension line and jack con 

branch exchange to connect any extension 100 
to any trunk and vice versa. 
While I have illustrated and described 

certain embodiments of my invention, it is understood that numerous changes may be 
made therein without departing from the 
spirit or narrowing the scope of my inven 
tion. is 

Having thus described my invention, what 

105 

iro 
1. In a telephone switching system, an 

exchange; a branch exchange; a trunkline 
extending therebetween a plurality of ex 
tension lines radiating from said branch ex 
change; a plurality of line jacks, one asso- 115 
'ciated with each of said extension lines; . . . w d a switching mechanism at said branch ex 
change and associated with said trunk line, 
said extension lines being normally in con 
taet with their respective line jacks through 
said switching mechanism, said switching 
mechanism being adapted to selectively re 
move one of ES extension lines from con 
nection with its respective line jack and 
place said extension line in connection with 

20 

25 
said trunk line; electromagnetic means asso 
ciated with said switching mechanism 
whereby said extension line is maintained in 
connection with said trunk line during traf 
fic over such connection, and whereby said l30 
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extension line may be automatically 
from connection with said trunk line an 
jack at the termination of said traffic. 2. In a telephone switching systeman ex 
change; a branch exchange; a trunkline ex 
tending therebetween; a plurality of exten 
sion lines radiating from said branch ex 
change; a line jack associated with each ot 
said extension lines; an line switch mechanism at said branch exc 
and associated with said trunk line; said 
line jacks being normally connected with 
their respective extension lines through said 
switch mechanism, said switch mechanism being adapted to selectively remove one of 
said extension lines from connection with its 
respective, line jack and place said extension 
line in connection with said trunk line; said electromagnetic switch mechanism being 
further adapted to maintain said extension 
line in connection with said trunk line dur 
ing traffic over such connection and to auto 
matically disconnect said extension line 
from said trunk line, and restore said ex 
tension line to connection with its respec 
tive line jack at the instant of termination 
of said traffic. 3. In a telephone switching system, an ex 
change; a branch exchange; a plurality of 
trunk lines extending therebetween; a plus 

35 

40 

50 

rality of extension lines radiating from said 
branch exchange; a plurality of switch 
ing mechanisms at said branch exchange, 
one associated with each of said trunk 
lines; a plurality of line jacks, one 
associated with each of said extension lines, 
said line jacks being normally connect 
ed through each of said switching mech 
anism in multiple with their respective ex 
tension lines, each of said switching mecha 
nisms being adapted to selectively remove 
one of said extension lines from connection 
with its respective line jack and place said 

5 extension line in connection with said trunk 
line; electromagnetic means associated with 
said extension line is maintained in connec 
tion with said trunkline during traffic over 
such connection, and whereby said exten 
sion line may be automatically released from 
connection with said trunk line and restored 

ision lines 

selectivel 
said E. 

1998 
to connection with its respective line jack 
at the termination of said traffic. 

restored to connection with its respective line 4. In a telephone switching system, a plu 
i. of exchanges; a branch exchange, 

unklines extending between said ex 
changes and said branch exchange; a plu 
rality of extension lines radiating from said 
branch exchange; a plurality of electromag 
netic switch mechanisms at said branch ex 
change, each of said switch mechanisms be 

ge respectively a line jack associated with one 
of each of said extension lines, saidlinejacks 
being normally connected h each of 

ing associated with one of said trunk lines 

said switch mechanisms in multiple with 
their respective extensionlines; said electro magnetic switch mechanism being adapted 

remove any one of said exten 
rom connection with its associ 

ated line jack and place said extension line 
in connection with any one of 
lines; said electromagnetic switch 

mechanism being further adapted to main 
tain said extension line in connection with 

to liyy 

said trunk line during traffic over such con 
nection, and further to sity re 
lease said extension line from said trunk line 
and restore said extension line to connection 
with its respective line jack at the termina 
tion of said traffic. 5. In a telephone system, a switching de 
vice consisting of a shaft capable of rotary 
and longitudinal movements; a contact actu 
ating member carried by said shaft and par 
taking of its movements; a group of p 
contacts lying adjacent to the circular pat 
of said contact actuating member; means 
for manually rotating said shaft to select 
one of said group; means for moving said 
shaft longitudinally to cause said contact 
actuating member to engage the springs of 
said group; an electromagnet adapted to 
hold said shaft in its engaging position, and 
means controlled over a connected telephone 
line for deenergizing said magnet to release 
said shaft, substantially as described. 

each of said switching mechanisms whereby Signed by me at Liverpool, in England, 
in the presence of two witnesses. 

WILLIAM AITKEN. 
Witnesses: 

F. C. BERTIE, 
F. STRIPLING. 
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