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- Do all whom it may concern '

10
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20

~

Be it known that I, Epwarp D. Faizs, a

citizen of the United States of America,.

and resident of La Grange, Cook county,
ilinois, have invented a certain new and
useful Improvement in Telephone Trunk-
mg Systems, of which the following is a
specification. o " |

My invention relates to automatic tele-

'ph(me. systems 1n general, for e-_xampl?, A1l
‘tomatic telephone systems in which switches

of the Strowger type are employed, such as
selectors end connectors of the general type
shown and described in United States Let-
ters Patent Nos. 815,321 and 815,176, issued
March 13, 1906, to Xeith, Erickson and

Erickson; and is espeeially applicable to au-*
tomatie telephone systems in which switches

ot the so-called Keith type are-also em-
ployed. My invention is applicable where
Keith switches are used iudividual to each

subseriber’s line, and where they are used as

- .secondary switches—that is, where they are

28

30

ysed for the purpose of making all of‘the
nymerical switches of a certain denomina-

tion, such as second selectors, common to all
ot the subscribers of an exchange, or com-

mon {0 more than one group of one hundred
subscribers, as far example, common to

a pumber of groups of the so-called Keith

units. -
More particularly, my invention relates
to systems employing Keith switches of the

- kand -that are controlled by a common mech-

39

anism known as the master switch, which

- master swilch 1s designed. to select the next
- ldle trunk to be used by the next calling sub-

40

gcriber as soon as a fubsecriber has made a

cail, and which, while thus operating to find

‘the next idle trunk line, prevents any sub-

- seriber from operating his line switch until
~ the master switch comes to a standstill. The

35
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Keith switches aforesaid may be of the char-

acter which are normally ready, at any in-

stant that the master switch is still, to seize

a preselected idle trunk when a subscriber
removes ms receiver, and thus. econnect the

~calling line with /" ¢ preselected idle trunk.

- One objection heretofore has been that if
two or more subscribers remove their receiv-

~ers while the master switch is moving, the

individual switches of these subseribers wha ..
have thus removed.their veceivers will op-

erate simultaneously at the instant that the

~master switch stops and. ‘seize the same

trunk. - -
Objects of my invention are, therefore, to

provide means whereby the line switch of a
subscriber who removes his receiver.while

the master switch is moving will be locked
and so retained until the subseriber releases,

05

60

sald subscriber, of course, not getting a
number until he calls again; to provide -

means whereby a subscriber who has been

‘thus locked by attempting to call while the
-master switch is moving is enabled to re-

lease and restore his apparatus to normal

upon receiving the busy signal, whereby he

may make a call after releasing; to provide

means whereby secondary switches whieh
are seized while the master switch control-
hng the same is moving may also be locked
In connection with the busy signal appa-
ratus; same gs the dide switches; to provide
means whereby a subscriber who, having

70

seized a secondary switch and been thus |

and restore the apparatus he has brought
into use, so that another ecall may subse-

quently be made; and to provide other fea-

locked on the busy apparatus, may release.

80

tures of improvement tending to increase the

efficiency and serviceability of an automatic
telephone system. o '

To the foregoing and other useful ends,

“my mvention consists in matters hereinafter
set forth and claimed. o
- In the accompanying drawings, which are.

a part of this specification, Figure 1 is a

diagrammatic representation of a circuit

established through apparatus of the charac-

‘ter described by a calling subscriber A. The

85
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current for establishing this conmection is |

ever, that a single battery should be used.

-1t 1s to be understood that. any number of

batteries may be used, depending upon
witether all of the switches are in one ex-

‘here shown supplied by & centralized battery '
B (see Fig. 3)." Tt is not necessary, how-

35

change or not, and even in one exchange it

1s not necessary to use a single battery. “The

said circudt. (I'ig. 1) is established through
the subscriber’s individual line switch C, as

spown. This individual switch C is, of

‘course, one ot agroup of individual switches,
one hundred, for example, all of which may.

be controlled by a comumen master switch

100

105
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indicated in this figure at D. It should be

' “understood that the coil at the extreme left

" to the subscriber A.

of the master switch D, located between the
said master switch and the busy coil, 18 not
a part of the master switch, but is individual
After passing through

~ the line switch C the circuit is shown extend-

10

ing through the so-called first selector k.

Tlg
continuation of the circuit showa m Fig. 1.
Said circuit is shown passing through a sec-

~ ondary switch F, which is also one of a

15

20
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‘group of similar switches.
to ‘call attention to the fact that these cir-

It may be well

cuits are shown returning to battery B by

way of the grounded terminal G5 but thls,_

of course, 1s not a necessary arrangement
and battex B need not be grounded at all.

The seeenda'y switch F, as well as all of

the remaining seeondary switches of the
same group, may be controlled by the master

switch H. It should be stated that the

switches which a master switch may control
need not be a definite number; one master
switch may, for example, be arranged to

~control only twenty-five switches, or only

fifty switches, or any other number which

- may be conv enient. After passing through
- the secondary switch F in Fig.

2 the cir-
cuit is shown passing thrcmgh the second

selector 1.

_ 3 isalso a d1ag1 am, and shows an ex-
tension of the circuits after passing through

Fig.

Fig.- 2. This circuit, it will be seen, ex-
tends first to the switch J, known as a con-
nector switch, thence throu gh the line switch
C’. of the called subscriber, and then to

the called subseriber K. 1t .wﬂl be obvious,
~of course, that the line switch C’ may be

a line smteh of the same group as the line
switch C, in which case it would be con-

- trolled by the master switch D. It is as-

- 45

o0

sumed, however; for convenience of illus-

tratmn that the switches C and C’ do not
belong to the same group, and are, therefore,

‘not controlled by the same master switch,

The only part of the controlling master
switch of the line switch C” shown is the
relay L. - The switches C and C’ are, of
course," the same in all respects.

Fig. 4 'is a simplified dlaglam 111ustrat-

ing all of the switches in a ten thousand'
system.
tesent ten, and three groups of three is in-°
tended to represent ten times ten, or one
hunrired. On this sheet the calhng sub-
seriber No. 10,091 and the called subscriber

In this figure, 3 1s intended to rep-

~Ne¢. 1,110 are shown The general mode of

60

ope1 atmn of the line and master switches is
stmilar to that described in the Western

- Electrician of Chicago of January 11, 18

5

and 25, 1908.
?secondary switches 1s quite similar to that

The general operation ef*the

of the line switches, and the general opera-
tion- of the selectors and connectors 18 qmte

2 is likewise a diagram, showing a

well known. The general mode of opera-.-"-'
tion of the line switches is also descrlbed:.-z}-fl._-;;_-Z_-_-;Li-j

~in British Patent No. 26, 301 of 1906.

Fig. 5 1illustrates dlagrammatlcally the = =

essentml mechamcal features of the master

switch D shown in- Fig. 1.

6 1s a modlﬁeatlon of the circuits ef
- the master switch D shown in Fig. 1. DR

particular form of. line sw1teh
75

Fig.

In the -
herein illustrated the usual plunger is car-

70

ried upon the end of the plunger arm 26
which 1s controlled by the magnet 250. This
magnet also coritrols the two relay arma- ...~
tures 18 and 35, and comprises four wind-"

ings, namely, a pull -in winding 20, a cut-off .

‘80
winding 51, a line winding 8 and an aux-

ihary Wmdmg 21. Owing to the fact that:;-::--37:'7'-‘-;5"-*:

the core of the ma

gnet, 250 is attached near

the center of its length to the bracket 252,

to which latter are pivoted the armatures 26

35 and 18, the magnetic circuit of the wind- o
ings 20 and 51 is separate from that of the -

windings 21 and 8.

‘With this arrangement =
‘the armatures on the upper end of the mag-. .~
-net are not affected by the windings on the g9o.
lower end, and vice.versa. Of the two wind- -
‘ings on the upper end of the magnet the =
‘winding 20 is the stronger and, when en- '

ergized, operates both the plu:nger arm 926

and the armature 35.

The winding 51 is.

not strong enough to attract the plunger
arm 26 from 1its normal position, but will = .
hold it in its operated position after it has =~ =

~once been pulled down by the winding 20.
My invention is illustrated in the draw-

100
‘ings in combination with a two-wire sys-

tem, and when the calling subscriber re- T

moves his receiver he disconnects his bell 2 =

from across the line and closes the line cir-

cuit through the springs 3 and 4. "The call-

10

ing device at the telephone is the ordinary
automatic calling device used in connection &

the general character

with the Strowger system and apparatusof .
already descrlbed
There is this difference however, that the 1

impulse wheel 5, instead of eperatmg to
close a circuit mtermlttently as it returns - -
toward normal to send impulses to the cen-

tral office, opens the line cireuit: mterlmt-_?,-'_f_-.i'};.;*
tently for the same purpose. - ‘This opening ‘1

of t11e circuit for producing the operating .
. Impulses 1s accomplished through the me- . .

.dmm of the impulse springs 6 and 7. Tt

will be understood of eourse that 1mpulse,;

wheel 18 shown 1n Flg

dial heing behind the impulse ‘wheel.
Fig. 3, however, the reverse 1s the case.

in. back view, ﬂle'-f-";lzd

In

When the subseriber removes his. IBCBIV{-}F-I';’.fe:;“,;.'-_";"-':-.-;
and closes the switch hook springs 3 and 4, -

an energizing circuit is closed through the ';

123

line winding 8 of the line switch C. "The.
current in this circuit, it will be seen, flows &=

from

ground (- through the line: sw1teh}'?f'i_.’"
-springs 9 and 10 to the positive line ‘con~" "
'ductor 11 thence through the telephoneﬁ,_f‘,
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springs 4 and 8 and the impulse springs 7
and 6. through the primary winding of the
induection coil 12 and the transmitter 13 to
the negative side of the line 14, thence via

the line switch springs 15 and 16 to and

through the line winding S to the battery
lead 17, and through batterv B to ground 6.
As soon as the line winding 8 receives en-

-ergizing current, the line armature 18 1s

v attracted and the spring 19 is carried 1nto

15

20

30

40

50
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engagement with the ground spring 9. As
4 result a local energizing circuit is set up

through the pull-in winding 20 of the hne
switch magnet. The current in this cireuit,

it “will be seen, flows from ground
through the springs 9 and 19, through the
pull-in winding 20, holding winding 21 on
the same section of the line switch magnet

core with the line winding 8, thence through
the individual springs 22 and 23,

and
through the common springs 24 and 29 to
the battery lead 17, thence through bat-
tery B to ground G.
winding 20 energizes, the plunger armature
96 is attracted, and the line switch bank
springs 27 and 28 are pressed into contact
as a resuit. By the same act the bank
springs 29 and 80 are pressed into contact,
and the springs 81 and 32 are pressed into
contact, and the springs 93 and:3% are
nressed into contact. The bridge-cut-off ar-
mature 33, which is a much lighter armature
than the armature 26, is attracted at the
same time with the armature 26; but 1ts op-

eration is insured by the armature 26 which,

upcn being attracted, drives the bridge-cut-

off armature 35 to its attracted position. It
+will be understood, of course, that the plun-

ocr of the line switch C, at the time that the
line switch C is energized, is standing oppo-
site an idle trunk line, which trunk line, 1t
ig assumed, in this instance is the trunk hine
running to the first selector K. This trunk
line, it should be stated, has a set of mul-
tiple contacts, not only-in the line switch C,
but in everv other line switch of the same

is fiot considered necessary. It is through

When the pullan

the medium of these multiple eontacts that

" the various line switches in the group con-

trolled by the master switch D have access
{0 the first selector . |
Phe master switch D 1s provided with a

bank ¢ having a number of contacts egual

ta the number of trunks allotted the master

switch to be presented to the line switches
which it controls, one at a time. These con-

tacts are indicated at ». Common to these

contacts there is provided in the bank o a
segment 36 connected to the master switch
relay 37. As indicated in the drawing, the

‘contact in the bank ¢ representing the trunk

which terminates in the selector 17 is the

contact 38, and before the line switch C op-
erates, the master switch bank wiper &9,

which is under the control of the master

switch motor magnet 40, is in a position to
connect the contact 88 with the segment 36,

thus maintaining the master switch relay
97 in conhection with the conductor 41 and

70 -

with the multiple contact. 34 and all other

multiple contacts 84 of the group controlled
by the master switch D, one of which 1s

provided for each line switch C. Tt will
be obvious that when the cireunit is closed

by the bank springs 33 and 34, when the
line switch C operates, the master switch
relay 37 will energize: The current wili
flow from ground G* through said relay,
through the master switch bank segment 36,

wiper 39 and contact 38 to the conductor

41, thence through the line switch bank

springs 34 and 33 to the battery lead 17,

thence through battery B to oround G. The
relay 37, upon energizing, closes an energiz-
ing circuit through the motor magnet 20

by pressing the springs 42 and 43 into con-.

tact. The magnet 40 is provided with an
interrupter arrangement comprising the

springs 44 and 45, so that it will continne
to energize intermittently as long as a cir--
cuit is maintained between the spring 44

and the battery lead 17. The arrangement

shown is such that as soon as the magnet

40 energizes the first time, the springs 406

and 47 are pressed into contact by the cam

wheel 48 and are malntained 1n contact un-
til the master switch wiper 39 engages a
contact & of the mext idle trunk which, as
shown, is the contact between the contacts
38 and 49. Of course, it is evident that had
the trunk represented by this contact been
busy, this contact would have been found

75
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Tul

connected to the battery lead 17, and the

master switch would not have stopped on

the contact 39 for the reason that, although
‘the springs 46 and 47 break contact as soon
as the wiper 39 reaches the said contact 1n-

termediate the contacts 38 and 49, and al-
though the relay 37 detnergizes as soon as

3 ‘the wiper 39 leaves the contact 38, the relay
group. The multiples are not shown, as 1t

37 again energizes as soon as the wiper
strikes the said intermediate contact, if the
said ‘contact is connected to the battery lead

‘as stated. Of course, it is obvious that un-

der these conditions the master switch will
not stop until a contact b is found which
is not guarded. If all of the trunks are
busy, then :the master switch D will con-
tinue to operate, thereby moving back and
forth the master switch wiper 39 and all
idle plungers in engagement with the shaft.

105
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-
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120

The connection between the master switch

rigid with the cam 48, is not direct. 'The
wiper 39 is rigid with the plunger fhait—

that is, the shaft which is engaged by all

of the plungers when they are absclutely
restored. The reciprocating :action between
the gear wheel 50 and the plunger shait thal

wiper 39-and the gear wheel 50, which 1s
| 125



19

4

‘carries the wiper 89-is made possible by con-

necting the shaft with the gear 50 through

the medium of an arm. This arm is con-
‘nected with the wheel 50 by a ball and socket

Joint at a point on the side of the gear 50
somewhere between the periphery and the
center. The said armsis also connected at
the other end with the plunger arm by a

forked pivot. This arm may be moved in.

a plane parallel to the plunger shaft, but
not 1n a plane at an angle thereto.

When the line switch C operates to press.

- the bank springs 81 and 32 into contact, as

15 nection 1s established between the bridge-

20

25

already explained, it will be seen that a con-

cut-ofl winding 51 of the line switch magnet
and . the spring 52 of the first selector E.
It will presently be pointed out how, as soon
as this circuit is established; the spring 53
1s carried into engagement with the spring

92, and the whole circuit set up through the
bridge-cut-off winding 51 for retaining the
plunger arm 26 attracted. As soon as the
bank springs 27 and 28 on the negative side

of the line, and the springs 29 and 30 on
the positive side of the line, are pressed into
contact, as described, an energizing circuit

- 18 established through the line relay 54 of

30

35

the first selector E. The current in this en-

ergizing circuit flows from ground
through the winding 55 of the line relay 54,
through the side switch wiper 56 (in first po-

sition) to the positive side of the line, thence
through the telephone to the negative side of

the line, through the side switch wiper 57
(1n first position), through the winding 58
of the line relay 54 and to battery. The line

relay 54, upon energizing, separates the

~springs 59 and 60, carrying the spring 60

- 40

45

00

55

mto engagement with the’spring 61.  An
energlzing circuit is, therefore, established

through the slow-acting relay 62. It will be

seen. that current flows from ground G+

through the springs 60 and 61, relay 62 and
=2 to battery. The relay 62, upon energizing,
~ presses the springs 52 and 53 into contact,

as already stated. thereby sending holding
current through the bridge-cut-off winding

51 of the line switch C. This current fows
53
and 52, conductor 63, line switch bank
springs 32 and 31, bridge-cut-off winding 51
- to battery.
attracted, the energy supplied through the
medium of the winding 51 is sufficient to Fe.-

from ground G5 through the sald springs

The armature 26 being already

- _tain it in the position shown- ‘While in this

~ posttion, it will -be seen

mediam of the bridge-cut-off armature 35
iy the springs 9 and 10 are separated, as well as
- 7. the springs 15 nd 16. _
rating these springs is to disconnect the line

relay winding 8 from across the line. In these springs the release magnet 76 is placed

that through the

order to.inspte -against a buzzing action

- 55 when the springs 9, 10 and 15, 16 are oper-

ated, the winding 21 is provided on that sec-

- by connection is _
59 of the line relay 54 through the

. The object'in .sepa-

tion of the core with the line winding 8, in

order to retard the deénergizing action of
line switch C,
whereby the line armature 18 will not allow _:

this part of the magnet.of the

the spring 19 to.leave the

. spring 9 before
the first selector £ has had

75 .

The slow-acting relay 62 of the first selector |

E, upon energizing, not, only operates. the

springs 52 and 53, but also-separates the
springs 64 and 65, carrying the spring 65
mmto engagement with the __
extended from the
| _ private
magnet relay 67, and through said relay to
the vertical magnet 68. =~ o
Assuming, now, that the subsecriber A de-

spring 66, where-
spring

85

sires connection with the subscriber No.

1,110, he is ready to operate his dial by put- - :
ting his finger in the number 1 hole, draw-
g0

ing the dial down until his finger strikes

the usnal finger stop, and turning the dial R
loose. By this operation he causes the im- o

pulse wheel 5 to separate the impulse springs

6 and 7 once momentarily. In so doing he

breaks the, energizing circuit.for the fine re- 95.
1&5? 54 of the first seclector E, thereby allow- R i

Ing the spring 60 to disengage from the

spring 617 engage the spring 59, and return | o ‘.

into engagément with the spring 61. Al-

though the separation of the springs 60 and

back, because of the slow-acting character of

slipping a spool of copper onto the -core, as

through the vertical magnet 68; The cur-

-Ing and-so-called release relay 62, through
the private magnet relay 67 and the vertical
- magnet 68, side switch wiper. 69, (1n first po- _
tical magnet 68, the shaft of the selector E = o
1s raised vertically one gfep, carrying the @ .- -~

- line wipers 70 and 71 and the private wiper 120

L

- "

12 up one step.opposite the first contact of

- the first level of the first sélector bank.. By
this operation the off-normal springs 73 and
74 are permitted: to-engage ds soon as the SRR
normal arm- 75" attached to the shaft is =~

61 breaks the energizing circuit of the relay
- 62, the armature of this relay does not fall -~

‘the relay 62. This character is retained by 10:"' e
indicated by the square portion on the right.
. The engagement of the springs 60.and 59 *
sends an impulse through the private mag- . o
net relay 67, which is also slow-acting, and 110
rent in this circuit flows from ground "G+ Cr e
“through the springs 60 and 59 of the line
‘relay 54; springs 65 and 66 of the slow-act-

. 15.:_;_ ._ |

raised. By the closure ‘of contact between

'y

in.connection -with battery, so that whenever

the releagh relay 62 desnergizes, tie switch . Y3

E will be restored.. -

7¢ .o
] tmme to pressthe ~ -
springs 52 and $3 into contact. It will be : o
seen that when the armature 26 is in oper- - .
‘ated position, the winding 21 is short-cir-

- cuited, thereby rendering that section of the
- magnet sluggish for the purpose stated.
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through a set of interrupter springs 83, ro-
tary magnet &1, coil 82, side switch 69 to

30

- side switgh wiper 80 in second position. The

490

1.
o

1,143,820

At the same time that the vertical magnet.
68 energizes, the private magnet.relay 67 en-
-ergizes, closing the springs 77 and 78 into
‘eantact, whereby a floy of current is sent
through the private magnet 79 from ground
&G* through the said private magnet to bat-
-tery. .'The private magnet relay 67, being

sluggish in-character, remains energized as
long as impulses are being sent in; but as
soon as the impulses stop coming in, this re-
lay 67 has enough time to deénergize, which
in turn deénergizes the private nagnet
79. The private magnet, of course, as is

well known, and through the medium of an
escapement, controls the side switch com-
prising the side swiich wipers 56, 57, 69 and

30. With this arrangement, as soon as the
private magnet 79 deénergizes the first time.
the side switch is allowed to pass to second
position. One result of this operation ig

that a circuit is established through the ro-

tary magnet 81 and the auxiliary relay 82.
Current flows in this cirenit from ground G2

battery. The rotary magnet 81 now, of

course, as 1s well known, intermittently ener-

gizes, rotating the selector shaft step by step
into engagement successively

This step-by-step operation

ground potential, and if the first trunk is
busy, the private wiper 72 will be rotated
onto a grounded contact, and an energizing
cireuit will be established through the pri-
vate magnet 79 a second time, through the

private magnet now holds its armature,

which has been carried into attracted posi-.

tion by the armature of the rotary magnet
51, in the usual manner, as long as the private
wiper {2 continues to find ground. As soon

> as the first idle trunk is found, the circuit

through the private magnet 79 is, of course,
broken, and as the rotary armature returns
toward normal position, after having ad-
vanced thes private wiper onto the idle trunk,

1t permits the armature of the private mag-
net 79 to also veturn to normal, permitting
e side switeh to escape to third:position.

- By passing to third pesition, the side switch

Nl
L |

6O

cuts the calling line through to the sec-
~ondary switch Iy and disconnects every-
thing ifrom across the talking line at the se-
tector It, wiuch talking line comprises the.

conductors 8t and 85 on the negative side,

and the conductors 86 and 87 on the positive
stde. But, if the first trunk is idle, the ro-

tary magnet, by depressing the armature of

the private magnet 79 once, trips the side
switch to third position as the rotary arma-

|

ture falls back, cutting the line through to

the first trunk. Of course,.as soon as the line

F. This line switch, upon tripping,
rates the springs 93 and 94, carrying the

with the
trunks running from the first level of the
first selector.
continues until the first idle trunk is found.
‘These trunks ave, of course, protected by

last circuit flows from

relay 54 is cut off, it dediergizes and the

springs return to normal, as Sﬁc}wﬁ_; but the
release- relay 62 does not deénergize, because

by the separation of the springs 60 and 61
at the line relay 54, a holding circuit is. set

up through the third position of the side

switch 80 and trunk-release conductor 88 to
the secondary switch ¥. The way this en-

ergizing circuit is set up is as follows: The-
relay 82, which energizes in series with the

rotary magnet 81, is a slow-acting relay and

remalins energized for a short period after

the side switch trips to third pesition, and,
of course, after the rotary magnet ceases to

operate. By thus energizing, the saig relay
82 separates the springs 89 and 90, afd car-

ries the spring 90 into engagement with the
grounded spring 91. . This condition of the

-relay 82 maintains ground at. the third-posi-

son contact of the side switch wiper 80.

3

at the same time that the civeuit is broken

70

75

80

25

Therefore, at. the instant that the side switch .
trips to third position, a circuit is closed -
over the trunk-release conductor 88, through

the magnet 92 of the secondary line switen

sepa-

9{}

spring 94 into engagemtent with the spring

95. The object of this arrangement is to
disconnect the magnet 92 from the open
‘main spring 93, in order to prevent the.mag-

net 92 ifrom being deénergized when the =

master switch H operates.

of the second selector I, which causes the

_ Of course, as
" soon as the secondary line switch F trips, a
cireuit is extended through the line relay 96

100

said relay to pull up. The current in this

energizing civcuit fHows as. follows: from

ground ° through the lower winding of the -

relay 96 and through the side switch wiper
97 (first pesition) to the positive side of the
line, thenee through the telephone to the
negative side of the line, through the side
switch wiper 98 (first position) and upper
winding of the relay 96 to battery. The re-

lay 96 operates in a manner similar to that .
of the relay 54 of the first selector -E, sepa-

rating the springs 99 and 100, and carrying
the spring 100 into engagement with the
spring 101. The closure of these two
springs 100 and 101 energizes the slow-act-
ing release relay 102. The current in this
' ground (7 through
the springs 106 and 101 and through the re-

lease relay 102 to battery. One of the results
ot energizing this relay is that the springs

103 and 104 are pressed into contact, thereby

grounding the trunk conductor 103.

The secondary line switch T, being similar
m manner ot operation to the line switch C,
upon operating presses the springs 106 and

105

110

115

320

125

107 into contact, as well as the springs 108 -

and ‘109, the springs 110 and 111, and thé
The springs - -
130

springs 112 and 113, as shown.

108 and 109 being closed at the tlme that the
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conductor 105 is grounded, by the action of (third position), conductor '.122, trunk 'één--_' '

the relay 102, a locking circuit is set up for
the magnet 92 of the secondary line switch F.

The current through this locking ecircuit’
ground -G* through the side

flows from
switch wiper 114 (first position), springs105

 and 104, secondary switch bank springs 109

i 0

20

. falls back:

‘and 108, through the secondary line switch

magnet 92, springs 94 and 95 and resistance
coil 115 to battery. Just about this time the

slow-acting auxiliary relay 82 deénergizes,

extending the circuit from the slow-acting
release relay 62 through the springs 89 and

90 of the relay 82 and side switch wiper 80

(third position) to the trunk conductor 83,

wheraby the said release relay 62 is locked
of the sec--

in mulfiple with the miagnet 92
ondary switch F from ground G®.. Tt should
be stated that the relay 82 is not quite as
slow-acting as the relay 62 and deénergizes
in time to catch the relay 62 before the latter
Connection having been ex-

" tended to the second selector I, the calling

30

Qo
o

40

 tion contact of the side switch.

&5

subscriber is now ready ta_operate his dial

a secorrd time for the hundreds digit-1. By
operating hisdial he again sends one impulse,

" as in the previous instance, thereby operating
the line relay 96, which is identical with the

line relay 54 of the first selector E.  Asa re-

sult the private magnet relay 116 is also op-

‘erated in series with the vertical magnet 117,
- which are identical with the similar magnets
67 and 68 of the first selector E.. The vert1-

cal magnet 117, like the vertical magnet of

the fir-t selector, raises the switch shatt to .
- the proper level (the first level in this in-

stance), and closes the circuit from the re-
lease magnet 118 to battery through the oft-
normal springs, as was done in the first se-

lector. The private magnet relay 116, in-
operatmg, operates in turn the private mag- -

net 119, which is similar to the private mag-
net 79 of the first selector, whereby the sec-
ond selector is caused to select an idle trunk
Jine running to a connector, and extend the

circuit thereto as shown. Tt is assumed that

the second selector, in operating, extends the

circuit to the connector J. It will be noted

that the rotary magnet 120 of the second
selector is not connected in series with any
other relay, such as the relay 82 of the first
selector, but goes direct to the second-posi-
| As soon as
an idle trunk line is found, of course, the

side switch passes to third position, exactly
“as the side switch of the first selector does,
and disconnects the line relay 96 from ACTOSS
" the line.. In falling back, the line relay. 96
separates the springs 100 and 101, and breaks
80 the retaining circuit of the release relay 102
. at this point. This also breaks the energiz-

ing circuit for the release relay 62 of the first

selector, and for the trip magnet of the sec-
ondary line switch F; but a new cireuit 1s,
provided thmughﬂthe side switch wiper 121

o .
—
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ductor 123, connector release relay springs

132 and 131 to ground G®*®. This circuit 1s
also dependent for its closure upon the ener-

oization of the line relay 125 of the con-

nector, which eccurs at the instant that con-

nection is established with the sald con-

nector. It should here be stated that, 1f .

necessary, the magnet of the line switeh F

mav also be made a little slow-acting in

78

order to insure that the connection shall niot -
be broken while the ground is being shifted

from one point to another. -

The line relay 125 of the connector J, hav- -
ing pressed the springs 124 and 126 into con-
tact, cauises an energizing circuit to be estab-
lished through the slow-acting release reiay
127. 'This relay 127 thereupon separates the
springs 128 and 129, and carries the spring -
129 into engagement with the spring 130,

and the springs 131 and 132 are also carried
into contact. - ) a

h . r
. - ' .
. ' -
. . '
- - 3
80 " LT - '
) . ' I - -
. 4 [
. - .
-
L .
- [

[ .
85 . o

The subscriber at the callin"g-' station s "

digit 1. In so doing the energizing circult

of the line relay 125 is interrupted once in
It will be seen that m-
this energizing circuit the current flowsfrom .

the usual manner.

ground G1° through the lower winding of

fhe relay 125 to. the positive side -133.of the |
talking line, thence through the telephoneto .

‘now ready to operate his dial for the tens .

05

the negative.side of the line, through con-"-
ductor 134, and through the upper winding -

of the velay 125 to battery. The impulse SRR
transmitted by the subscriber A allows the 100 “°

relay 125 to fall back once, thereby permit-

ting the spring 126 to fall into engagement
with-the spring 185. As a result an energiz-

ing cirenit is closed through the vertical
magnet 136, said. circuit extending from

oround G® through the springs 126 and 185 -~

of the line relay

125, thence through the-

springs 129 and 130 of the slow-acting re-:

lease relay 127, and through_'-“the.;,vertica;lr.
magnet 136, side. switch wiper 137 (first 110-- . e

position), and slow-acting private magnet

Telav 138 to battery. The vertical magned :
136 operates just as the vertical magnet m

the solectors, raising the switch shaft one

step. thereby raising the shaft wipers oppo-

115 o  -
site the first contact of the first bank level.

At the same time the off-normal springs 139

‘and 140 ave closed.in contact. thereby con-
necting the release magnet 141* to battery. -
At the same time that the vertical magnet
136 energizes, the. private magnet relay 138 = -
_energizes, disconnecting the springs 141 and ~.

142 and pressing the spring;142 into engage-. -

ment with the spring 143, and the spring 144

is also disconnected.from ‘the spring 143.

B —

cuit. 1t will be seen, flows:from ground G

~through the said springs. and through the

By closing the springs 142 and 143 an ener- -
oizing circuit is established through the pri- . -~ -
vate magnet 145. Current through this ‘cir- . SIS

130 ‘:‘j.. -: _".f

105 oo

TR . A .
. - . . - -
. Lt . . '_ . A
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_private magnet 145 to battery. The private

maenet thereiore energizes and remalns en--

ergized while the impulses are being sent in
"< soon as the.impulses tease to eome in, the
private magnet relay 133 detnergizes and
reaks the circuit of the'private magnet 145,

.t which instant the side switch passes t0
The calling subscriber 1s
now ready to send in the last set of impulses

for, the digit

second position.
‘ 0 of the desired number.
Again, the line relay 125, is operated, in this
instance ten times.

the impulses due to the elosure of contact

between the springs 135 and 128 of the line
the rotary maguaet
the vertical magnet

k)

relay 125 pass throug
146 instead of. throug
136. By the operation of the rotary’ magnet
the shaft wipers are carried into engagement
with the line contacts of the desired Line.
The private magnet

ing sent through the rotary magnet 145.
YWhan the impulses cease to-eome in,however,

the relay 138,-as in. the previous instance,
falls hack, breaking the circuit through the

private magnét 145 I the called line is not
busy, and permitting the side switch to pass
to third '
busy, the privaie
a ground potential,
itof the private
magnet’ 145 18 maintained even after the

e called line 1s
wiper 147 -will encounter

- spting 142 leaves the spring 11s. This eir-
" cuit’is maintained by way

and 141; and is not broken when the spring
149 ghifes from the spring

holding eircuit continues throneh the side

W
Cit

gprings 153 and 154 of the

60

65

switch  wiper 148- (in second position)
through the ringer relay springs 149 and 150,

through the lower winding 151 of the back-
bridge double-wound coll 15%, through the
1535 to the private wiper 147 and 1o oround.
Sinee this locking cirenit for the private
magnet 145 contains one winding of the
relay 152, the relay 192 will energize. and 1t
in turn energizes the auxiliary relay 150
which eives the busy signal to the calling
line. The side switch being unable to pass
to third position, the calling subscriber is
prevented from connecting liis own line with
the desired. but busy. hne.
Lt this locking circuit for the private mag-
net 145 is shifted from the private wiper to
the ground (' as soon as thoe auxiliavy relay
155 energizes. 1f the called subseriber is not
busy. however, connection IS established as
explained. and the interrupter 156 intermit-
tently energizes the ringer rejay 157, which
continties to send ringing current periodi-
cally to the called hine until the called sub-

The relay

battery current

“The sida_switch wiper
137 having been shifted to second position,

aistance of the ringing relay.

relay 188 is again main-.

fained energized while the impulses are be- 10 the private wiper 147 from

osition. 1t will be seen, however;

of the springs 142

143 to the gpring
D , - . . _
141, Yecalise- these three springs are per-
mitied ib engage for a short interval. This

auxiliary relay

1t will be secen

springs 165 and 166.

ceriber answers, at which time the relay 152

i energized, breaking the circuit of the
_ ringer relay 157 -af the springs 156% The
through the vertical magnet 136. However,

circuit of the relay 157 extends
through the interrupter 159

energizing
from ground

r

70

springs 156%, relay 157, side switch wiper

137 and relay 138 to the battery lead 17.

of the. culled substation,
flows from ground (113
switch wiper 159, *lower

which current
through' the side

winding of the relay 152, thence over the
“heavy talking conductors to ‘and  through
the substation I and back
sde of the line and through the upper wind-

ing of the relay 152 to the battery lead 1T7.
The relay 138 1s not energized over this
sircuit due to the comparatively high re-

Tt will also be seen that as soon

switch of the connector passes to third posi-

tion, o ground guarding potential is applied
around (*°,
159 and the
This

L

through the side switch wiper
springs 153 and 154 of the relay 196.
guanding poteritial
from being called by anyone ¢lse and sends
a flow of current throngh
Wiﬂ(ﬁfﬁg 160 of
switch ¢, which winding, upon heing ex-
cited, “atiracts the bridge-cut-ofl armature
161, thus disconnecting the line winding 162
from the line. - | |

A fter the snbscribers ave through talking,

if the calling. subscriber hangs up his re-
ceiver, he opens his line and thereby causes
‘the line relay

1925 of the connector to de-
.. > . :f ) . . -+
energize and. as a rvesult, the slow-acting

release relay 197 _detnergizes also. The
former relay 125 cuts off ground from the

conductor 123 by separating the springs 126
anel 124, thereby permitting the Teleuse ve-
lav 102 of the second selector to deénergize,
also the trip magnet 92 of the secondary line
switch I and the release relay 62 of the first
colector I, The release relay 102 of the sec-
snd selector I, upon deénergizing, closes a
sirenit through the release magnet 118 by
permitting the springs 168 and 164 to en-
gnge.
ciyeuit, it will be seen,
thirough the line relay

flows from ground (x'

30
1:

through the said springs 185 and 164, re-

lease magnet 118 and off-normal springs 162
and 166 fo battery. The release ma onet 113,
THoN energrang.

{he chnft to resiore, which <haft, upon reach-
ing normal, breaks the © ergizing circuit of
e rolease mmgnet 118 vy separating the
- (Of ‘counse.
magnet 92 of the secondary line swileh F de-

as the side

protects the ealled line

The current through this energizing

springs 100 and 99,

withdraws the retaining
puavis from ihe second selector vermiting

152 is energized by the talking -

over the other

20

86

90

the bridge-cut-off
the called S‘t.ﬁ:}SCI‘ﬂ)er?s line

<
O

100

poul

po
O

120

when the

cnergizes, the plunger arm 167 is restored.

the springs 98 aud 94 are separated and tie
spring 94 reengages

the spring 95. The re-

i3y
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.lease relay 62 of the selector E, upon' de:
energizing, operates in a manner similar to
the: release relay 102 of the second selectors.
‘and;'catses thé release of the first selector E
5 by energizing the release magnet 76. The
~epergizing current for said release magnet

faws from' ground G* through the springs
~ 60: and 59, through the springs 65 and-64,
-release magnet 76 and -off-normal springs 74

16 and: 73 to ‘battery. - The release relay 62 of
the first selector I, tipon falling back, also

- permits the springs 52 and- 58 to sepdrate,

thereby breaking the holding circuit through
the bridge-cut-off winding 51 of the line

15 switch Cyat. which time the line switch C re-
stores to’normzl. - In the meantime the re-

lease relay 127 of the connector falls back, -

~ earrying the springs 128 and 129 into en-
- gagement, thereby closing the circuit through
20 the release magmnet- 1412, Current in this
- circuit flows from ground G® through the
~* line relay springs 126 and 135, .through the

relédase relay springs 129 and 128, release

- magnet 1418, and through the off-normal
25 springs 140 and 139 to battery. The con-
- nector 1s likewise restored and the release

circuit broken when the shaft reaches nor-

mel and separates the off-normal springs.

-~ Tt is obvious*that upon the release of the
38 connector the circuit through the winding

160 of the line switch C’ is broken, and the’
line switch -C’ 1s permitted to assume its

- nobrmal position.

By referring to the master switch D in

86 Fig. 1, it will be seen that the motor mag-

net 40 has a slow-acting relay 168 in mul-

tiple therewith.. This relay is adapted to

remain energized and retaln the main

springs 24 and 25 open while the master
£0 switch 1s rotating. The function of these

springs-is to prevent a subscriber from con-
necting with a busy trunk should a sub-

scriber remove his receiver while the master
switch 1s rotating. In carrying out my in-

€5 vention I provide:a relay 169 which is de-
- signed to be inserted between the pull-in
- winding 20 of the line switch and the battery
lead whenever the said springs 24 and 25
- are separated. The relay 169, when ener-
50 ojzed, presses the springs 170 and 171 into
contact, thereby putting battery current on

the slow-acting relay 172 through its springs
173 and 174. Tt should be stated that the
- spring 173 is a multiple spring, there being
® as many springs 173 connected with the
spring 171-as there are line switches. Also,

- it should be stated that the relay 169 is a

relay common. to a group. Therefore, if

any subscriber removes his receiver while:
50 the springs 24 and 25 are separated, the.

relay 169 will energize as a result of the at-

traction of the line armature 18 of the sub-
scriber who has thus removed his receiver.
This energizing circuit may be traced from

9% ground G’ at the line switch C through the

permitted to pass through the winding 20

-springs 9 and 19, through the pull-in wind-. -~ =
1ing 20, winding 21, springs 22 and 23, relay
169 to battery. The relay 169 isa high re- - .
sistance relay, so that not enough currentis
of the line switch to operatively energize the -
same. The relay 169, being energized, and-. -
the armature 18 being attracted at the same - -

time, an energizing circuit.is closed thrc'u%h L
AN 4

the slow-acting relay 172 from ground

itself onto main battery direct by carfying - .
the spring 174 into engagement with the
spring 175. At the same time the relay 172, -
by separating the springs 22 and 23, opens
~the circuit of the pull-in magnet 20 at a = .
point which is retained open as long as the
relay 172 is retained energized. It will be =
seen that when the spring 22 separates from -~
the spring 23 it is carried into engagement 90: .
- with the busy spring 176. Thus a circuitis
closed from the battery lead 17 through the - =
secondary winding of the busy signalingma-
chine, springs 176 and 22, windings 2f and
20 and' springs 19 and 9 to ground &/,
thence back through the battery to the start- -
ing point. The battery current flowing over .~
~ this circuit is not sufficient to operatively - =
energize the winding 20, but the alternating : =~~~
current produced by the busy signaling ma- 100
chine, in passing through the winding 21, - = =
Induces a busy signal m the winding 8, - .
~which signal is carried to the subscriber’s
telephone. Upon hearing the signal thesub- =~
seriber hangs up, and thereby opens his line 105
circuit, which permits the armature 18 to. = =
fall back. As'a result the energizing cir- =
~cuit through the relay 172 is broken and -
- permits the said relay to restore to normal, =~ ...
again connecting the pull-in magnet 20 to 110
the spring- 24 and its own coil to the open = =~
main spring 171. It will be obvious that the =~ . .
relay 169 will cause as many relays 172 to = =~
energize, when it pulls up, as there may be .. .
subscribers in the group who remove their 116 °
receivers while the springs 24 and 25 are:
separated. It will be seen, therefore, that -~ .
-any subscriber who ‘removes his receiver - -
 while the master switch is rotating will'be = .~ -
locked on busy and kept there until he 140
hangs up. In this ‘'way two or more sub- .
scribers, who may have removed their re- - = .
‘ceivers while the master switch is moving, - -
will not plunge into the same trunk at the . = -
1nstant that the master switch stops. =~ 4% .
- At the 'secondary line switch F the ar- = .
rangement is as follows: The motor magnet - = ¢
relay 177 is,as inthe master switch D, multi- -
pled- by the relay 178, so that while the .

‘master switch is moving, the relay 178 is an- 140

through the springs 9 and 19, through the =~ .-
sald relay 172, and through the springs 174 = .-
and 173 and springs 171 and 170 to battery. .
‘'The relay 172, upon,energizing, disconnects -~ -
~1tself” from the spring 171 by shifting the

spring 174 from the spring 173; and locks

85
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ergzzed whereby the
are separated to prevent any sécondery

" switch ¥ from {ripping while the master

- switch is rotating. If, while the -Springs
g 179, and 180 are s-epamfed:,mommetmn is
estabhshed with the trunk terminating in
the secondary switch I, the auxiliary relay
181 is energized by the saine current which
would otherwise energize the pull-in msg-
10 net 92. The current, of course, fiows from
" the conductor 88, through the springs 182
"~ and 183 and thmufrh the winding of the
magnet 92, thmugh the springs of and 93
and maﬂ"'let 181 fo battery. This magnet
181 thereupfm energizes the relay 184 by
pressing the springs 185 and 186 1IN Con-
tact and the springs 187 and 188 into con-
tact. The energizing current will flow from
ground G through the springs 185 and
186, through the springs 189 and 190, wind-
ing 191 springs 192 and 198 to the posﬁwe
“side of the line, thence through the tele-

15

20

phone and back ta the negative side of the

line, whence the circuit is continued o the
springs 194 and 195, through the windin
196, springs 197 and 198 and s prings 18
and 188 to battery. The rala%f 18{% upon
energizing, disconnects itsel from ‘Lhe
- springs 186 and 187, and connects itself with
qa the posmm and negative terminals’ of the
. ‘battery: direct.
~ buSy current which is pasqmﬂ' through the
wiading 201 is induced in the line, aﬂd the
calling subsecriber is given the busy signal.

25

35

girqunds the trunk conductor 88 for hmdm

up the first selector ¥.. When the caﬂmg‘

, subscriber hears the busy signal he hdngs
40 up his receiver, opens the line and permits

~ the relay 184 to fall back, which thereupon
restores and permlis the .release of

- switches I and C. It will be seen that the
relay 184, while energized, holds the springs
45 182 and 183 se%)amted thereby maxing it
| anossﬂ)le for tne pull-in magnet 92 to en-
-ergize after the open main springs 15 and
180 reéngage, and before the cahmg sub-
-seriber releases. It 1s thus seen how a see-

held there i1f a calling subscriber sheuld ob-
“tain connection therewith while the master

* switch is.operating. It will be understood,
~ of course, that the master switch H is the:,
55 same as ‘the master switch I and is ad-
 vanced each time that a frunk is seized, ss,
for example, when a trunk to the sec{md
‘selector 1 is seized.  This, of course, is done™.
by the closure of contact between the bank "
80 springs 110 and 111, exacﬂy as was done 1n

the master switch D. -

1t is obvious that in a system: of the chztr-
acter described the subseribers’ switches may

~ alone be provided with the means herein de-
85 .scribed, in which case the relav 184 of the -

Springs 1’?9 and 480

| reia

I, or without line switches C.
_'{mdary switches are discarded, the trunk

Uiﬂder dus. condifion the

1t will be seen that the relay 134, by press-
g the spring 182 onto the spring 202, also

bhﬁ |

~ while the master switch of the callin

secondary switch F woald be discarded, the

springs 182 and 183 short-circuited, and the

181 also discarded; hkewme, the
springs 194 and 185 and 192 and 198 will
be discarded: Likewige, in this system the

'S#‘G{}Hd&r? switches alone might be provided
with the arra ngement whereby they may be
~ locked on the busy apparatus, if

whils the master switch is operating, in

- which case the relays 172 and 169 would be

discarded and the springs 22 and 23 short-

circuited. 1f.is also obvious that the sys-

tem may operate without secondary switches
If the sec-

conductors 199, 200 and 88 would be 2 con-
tinuation of thﬂ conductors 208, 204 and 105.

70

seized

76

&0

In case the line switches C a,m ‘discarded,

~each subscriber would be provided with a

selector switch E, normal conductors, such
as the normal conductms_%o 206 and 207,

and a bridge-cut-off relay, cerrespanding to -
the winding 51, which would be adapted to |

when the line 1s called.
53 might, of course, be discarded. In a sys-

relay, slow-acting in character, which op-
erates a ten pmnt side switeh., Kach one

of these points is connected to & correspond-
ing trunk conductor 63 running from the

disconnect The line relay 54 from the line .
The springs 52 and

20

tem using Keith switches it is sometimes -
customary to 1nsert a relay between the
spring 24 and the lead 208, as shown in Fig.
6. Such a relay is common to the sub-
scribers of the group, and 1s adapted fo close-
‘a local energizing circuit through a second

08

100

line switch to fthe next switch. The ar-
rangement is such that normally the con-

ductors 63 are disconnected from each other,
~out as soon as the relay pulls up, all of these
~eonductors are grounded until the slow-act-
mg relay deénergizes.
‘deénergizes as soon as the circuilt is opened
thr ough the pullin winding 20. This m-
sures the action of the line switch C—that

Sa1d relay, of course,

18, 1t insures that the hine switch £ will not

| fﬂll back, because of the possible slow ac-

tion, for ﬁxampie of the hne relay. 54, and

-of the slow-acting relay 62.
50 ondary line switch is locked on busy and

rangement is applicable fo the secondary

108

110

The same ar- - -

115

switches F. The first relay would be in-

serted in the circuit connecting the spring -

179 with the spring 93.

This reia would
close the ﬂlrcult of the slow-acting rela,y 62,

and trip Wlﬂdlﬂg 2. until the 181&}? 102
. pulls up.

My invention is, therefere, apphcab’fa to

120

8 two-wire system for the purpose of pre-

venting - subscribers from interfering with
each other by attempting.to make a call

sth-

125

scriber is In- opemtwn It is applicable to
‘2 two-wire system for preventing subscribers -

from mtezfemng with. each other by at-
iempi;,mg to call through se-eﬁndary Iine

180
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is in operation. .

switches while the controlling master switch

¢ My invention provides means for effi-
. ciently holding a subscriber, either at a line

switch or at a secondary switch, if he has
attempted to pass.a call through either while

the controlling master switch of either is
in operation. And it also provides means

for giving the subscriber a signal when thus

locked, whereby he may restore his appa-

ratus and call again. = o
‘What I claim as my invention is:—
1. In a telephone system; a calling sub-

‘scriber’s line, a called subscriber’s - hine,

means for extending a conhection between
said lines, including a switch, a second call-

ing subscriber’s line, a second called sub-

scriber’s.line, means for extending connec-

~ tion between the said second. lines, also in-
cluding a second switch, a common con-

trolling mechanism for both of said switches,
said common mechanism adapted to be op-
erated when either of said switches is oper-
ated, together with means whereby, when

the first switch causes the -operation of said

' common mechanism, the said second.switch

30

35

40

is rendered inoperative for calling while the

common mechanism is operating, and means
whereby, if an-attempt 1s made to use the

said second switch for wcalling, the call 1s
blocked and a signal given to the calling

party indicating that he cannot get his call-

and should release.

2. A subscriber’s liﬂeﬁ-:&a switch for calling

purposes adapted fo be used by said line,
a controlling device .fot said switch, -said
controlling device adapted to be operated,

means’.whereby, while the said controlling
device is operated, the said switch s ren-

dered inoperative for calling, together with

 means whereby, if an attempt is.made to
 make a call through the said switch, the call

" is blocked and the subscriber is given a’sig- -

45

5@

“and should release. -

nal indicating that he cannot get his call

‘3. In a telephone system,

incapable: of transmitting a call while the

 device is-operating, together with. means

| whereby, if an attempt is made to use ‘the

55
86

z

ma

said switch for calling while the said device
is operating, the callihg party is signaled to
that effect.. .- 7
- 4, In a telephone system, a subscriber’s’
line, a switch for said line for establishing"
connection with another line, an opérating
gnet for closing said connection, g con-
trolling master switch adapted to be oper-
" ated when such a connection is made by
said switch, or by $ome other switch, means

for rendering the said operating:magnet 1n-
- operative while. the> master "switch is oper-
ating, together with means whereby, 1f an

L
’ “ ' _'I'-
*

=y

1,148,820

“the auxiliary anism was | _
means for signaling the subscriber who at- -
tempted the call that he has failed to make

‘dividual switches; adapte

& switch for.
calling purposes, a dewice for controlling
said switch, means for,operating said.de-
Vice, means for rendering the said switch

5. In a telephone - system, #. switch - for

establishing connection between two lines,

“an auxiliary switching mechanism adapted
to be operated, means for rendering said
switch inoperative ‘for conneécting purposes.
‘while the said auxiliary mechanism is 1

“attempt is made to operate the said operat: -
~ing magnet, the first-mentioned.switch 1s
locked and made unresponsive to a call until
the switch is released. | S
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operation, together with means for prevent- - .

ing the said switch from becoming opeérative.
. for calling purposes as soon as the auxiliary
mechanism stops its operation, if an attempt
has been made to use the said switch feor
connecting purposes while the auxiliary

. +
[ ] .

mechanism was operatihg. '
6. In a telephone system, a

calling purposes,

line, a switch
“adapted to be operated from said line for
| an auxiliary - switching
mechanism adapted t® be operated, means
for repdering the said switch inoperative for
‘calling. while the augiliary mechanism is
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operating, together with means for prevent: & |

- ing the said switch from becoming opérative
for calling purposes as soon as the auxihary
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mechanism. stops its operation after an at-"

tempt has been made from said line to use
the said switch ‘fqr. calling purposes while
mechanism was operating, and

the ‘connection.
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7. In a telephone ° sy;ét'em',_ subscrlberﬁh
lines, an individual trunking switch for eackr 100
line, a master switch for controlling said -+

d to select trunks .

ahead of the calls, and means operative in
‘the ‘event that two or more subscribers call . .-

05" the sarne time, und. while the master

‘swikeh is In operation, to prevent seizure of ¢

the sameé trunk by EWO ‘of more stbscribers: .
18, In a telephone system, a plur&ilt}rof
Iines, an individual trunking switch for each -~ =

line, a master switch controlling said indi- 130
vidual switches, adapted "to select trunks. ' -

ahead of the calls, trunks leading from said
switches,  nunierical switches at - the. other . '~
ends of said trunks, and means operative m . -

‘the event that two ‘or more subscribers call

at the same -time, and ‘while the master .
switch ‘is in-operatidn, to prevent seizure of -~ -
the samé’ numerical switch by two or more = =

subseribé®s, . :

SIS 'tl“:'.:'-.;--‘ i # ‘?-'.' Lx‘:;’ ‘.*‘ ._-
- 9, Tn"a telephone:system; a plurality of

‘subscribers’ lines, “anindividual trun

h

‘magnet for said trunking switch, a pair.

cireuits for said hiaf
_ - i ! o ) . . 0
in shunt of said  cor

said switeh. -~ .
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relgy-controlled contacts in the energising 155
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10, In s 'telephone system, a plurality of
subscribers’ lines,




1,148,820 |

ﬁwiteh for aach lmé & master SWiteh GO

trolling said individual swifches, an operat-
ing magnet for said trunking switch,
energizing cireuit for said magnet includ-

ing a pair of contacts, a relay for control-

ng qald contacts,

means for maintaining
said reiny

 ed in shunt of said contacts for contmllmg

1§

said switch, and means for energizing ssid
- second relay if g subscriber takes off his re-

ceiver while said contacts are separated by

‘the energization of smd; ﬁrst-memmned

- relay.

15

20

- 11. In a telephone system, a plurality of
subscribers’ lines, an individual tr

ing magne{ for said trunking smtch 8 pair
of relay-controlled contacts in the energiz-

- ing cirenits for said maguoet, a second relay

" in shuht of said contacts, a:ﬂd a third con-
~ trolling rejay adapted to be energized whexn
- said operating magnet and second relay are

25

energized at the same time.
i2. In a telephone system, snbccnbars

'}_yaas an mdwaduai trunking switch for each

30

85

L

ﬁb

‘trolled by

shunst of suzd contacts, &ndzﬁ_‘ﬁaeaﬂs eontrolled.

for mm;ﬁﬂi the 0 er&tmﬂ-*
of said i‘,mmgm mg B

Iines, -

viiual switches, a line relay for one of said

individual smtches permanenﬂy connected
~ to battery, an operating ma?:a..,t connected

to battery through a pair,
sald ‘master

hv said rels
switch, -
13. h
individual $
each ime & master smtch eom;relimg said

_'mmmdmi switches, 8 line relay for one wof
id individual switches 'permanently con-
‘pected %o batiery, an operating magnet con-
nected to battery through a pair of contacis
~controlled by said master switch, & relay in
shunt of said contacts, & second. relay con-

trolled by sajd lastﬂmentmned relay, and

~ means mﬂtmﬂed by said sbeond relay for
eontrolling’ the ﬂpemtmn of said tmnkmg‘

S‘?Tlt@h

14. In "a telephone system, subscrlbers

| }mes mawzdual non-numeriecal « trunking
switches for each of said lines, a. master

switch ccmtmlhng a plurality of said indi-

vidual switches, 2 relay controlling the op--
5 erabive mzmectmn of saild trunking switches

to said subscribers’ lines, means for energiz- ary switches from seizing the same trunk:’

- 20. In a telephone system, a plurality ﬂf' __
trunk lines,non-numerical trunking switches,

ing said relay over & circuitt including a
contact common {0 a plurality of said trunk

1ng. switches, and means for locking said

relay over an individual loéal cncmt o
15 In a  telephone system, subscribers’

lines, an individual non-numerical trunking

switch for -each line, a master switch con-

trolling s glurahuy 0f ‘such trunkin

SV itilh‘%? an a?eratmg magnet fﬂl‘ g

-"l-. ﬁ-Jﬁl

Can

ener ﬁmed while sald master
switeh 1s Gpemtmg a second relay connect-

jeal trunking

said secondary
teiephﬁne §ysﬁ:mn subscribers’

switeh ifor

trunking smtch 3 palr ef contacts comman
to a plurality of said switches and a palr oi
contacts individual to each switch, and an
energizing cirvcuit for said operatmg mag-

0 &} |

net mcludmg said common and individual 70

. contacts.
'16. In a telephone system, subscribers’

lines, an individual non-numerical trunking

trolling a plurahty of such trunkin

trunking switch, a pair of contacts common

_ sw1tch for each line, a master switch con-
g 78
switches, an operating magnet for said

to & phﬂ'&hty of said switches and a pair of
contaets individual to each switch, an ener-

gizing circuit for said operating magnet in-

 cluding said common and individual com-
- switch for each hne g, master switch con-

~trolling said mdwldual switches, an operat-

tacts, means for closing said common con-
taots and means for maintaining said indi-

udual contfcts. open after sald common -

conthets are closed.

17. In 4 telephone system, a non-muner— -
switch, g master switch con-

trolling -a phlraht\;r of such trunking
switches, an operating magnet for said
trunking sw&tch g line relay.for said SWItCh
a second reley “ander the control of said mas-

~ ter switeh, a thlrd relay controlling the cir-
- hme, a master switeh mﬂﬁmﬂmg said indi-

85

o0

cuit of S&l& operating magnet, and means '
whereby said third 1&1&3* will be energized

if said line relay is energmed while said sec-
~ond relay is energized. °

. 21 contacis con-:
tch, o relay 'inm

18.. In a telephone. svgtem, subscmberﬁ’
lines, an individual trunking switch for each

smtcnes, master dwitch for controlling

switches, adapted to select

05 .

line, a pluml.ty of secondary trunking

1G0

trunks ahead of the calls and means to pre- -

- vent seizure of the same trunk by two or
‘more secondary switches whﬂe sald mfx.sper
‘switch is operating. -

105

.19, In a telephone svstam, a plumhty of

lines -0 individual trunking switch foreach

11118., a master switch.controlling said indi-

vidual? switches, adapted to select trunks |

ahead of the calls, trunks leading from said

110

“switches, numerical switches at the other
“ends of sald trunks, means operative in the

event that two or more subscribers call at '

- the same time, and while the master switch -
is 1n operation, to prevent seizure of the
- same numerical SW1tch By two or more sub-
. scribers, secmda,ry non-numerical switches
- with Whlch said numerical switches connect,
adapted to select an idle trunk, and means

120

for preventing two or more of sald second-

a master switch for controlling said non-
numerieal switches adapted to select trunks
ahead of the calls, ‘md means to ‘prevent

115

125

‘selzure of g tmnk by other of spid non:

m.lmemcal S’mtches when it has been selzed
v one of said switches.

-91.In a telephone system, a plm; allty of

180



1

trunk lines, non-ntimerical trimking switehes,

a- master switch for controlling said noh;

" pumerical gwitches adapted to.select trunks

19 .scriber’s line, & called subscriber’s ine, means
“ifor; extending a connection between. said’

ahead of the calls, andﬁ}ne'a'ms--rto prevent
seizre of a trunk by qther of" sald mon-
numerical switches when

22. In a telephone system, a c:il'lin'gf-‘?’éub-'-

lines, including a switch, a second calling
subscriber’s line, a second called subseriber’s

line, means for -extending connection be-_

tween the said second lines, also including a

second switch, a comimon controlling mecha-
nism for both of said switches, a controlling.

~ circuit for said common miechanism common

 to said switches and means for closing said

20

controlling circuit when any ‘one.of said
switches is operated for operating the com-

" mon mechanism, together with means where-

95

tion of non. y
second &witch is rendered inoperative for

by, when the first switch causes the -opera-
said cominon mechanism, the said

- ]

calling while the common nechanfsm 1s op-

erating, and means whereby, if an attempt
is made to use tfie said second switch for

calling, the call s blocked and a signal given

3b to the calling party indicating that he can-

-
]

35

 means. whereby, if an attempt is made o

50

55

. is released.

60

- establishing -connect__;ipn between two lines,
an auxiliary switching mechanism, means

85

ot get his call and should release. - |
gressively

23. A subscriber’s line, a pro
movable trunking switch under ‘the control
of the aid line through the mediitm of suit-
able circuits, a- device for controlling the

progressive motion of said switch, ‘electro-
magnetic means for operating said device,.

\

*

the device is in operation, together with

make a call through the said switch, the call
is blocked and ‘the subscriber 1s )
nal indicating that'he cannot get his call and
should release.. | |

T .

924, In a telephone system, a subseriber’s

line, a switch for said line for estdblishing -
cohnection with another lin€, an operating
onet for clcsing said connection, a con-

ma
trolling master switch, means for operating

said master switch when -a connection 1is
made by said line switch, means for render-

ing the said operating magnet inoperative

while the master switch is operating, to- .
‘gether with means whereby, 1f an attempt 1s

made to operate the said operating magnet,

the first mentioned switch is locked and

made anresponsive to a call until the switch

95. In a “telephone systemi, 'a switch for

for operating saide-switching mechanism

when a connection is established, means for
reridering said switch incperative for con-

becoming operative

W1lC! it has been seized
by one of said switchesand while shtd mas-
ter switch s 1n operaztion. -

was operating, and means for sign

said circuits under the control of said device
- for rendering the switch inoperative while

given a Sig-

1,143,830

nécting purposes while the said aﬁﬁxilia.;ry :
‘mechanism is in operation, together with

means for pr_eventin% the said switch from
0

‘ | ative for calling purposes as . IO
~soon as the augiliary mechanism: stops its
operation if an attempt has been made-to use

the said switch for connecting purposes

mg

26._?[11:-9,' telephone system, a line, a 'p,ré--'
 pressively movable switch for said line con-
trolled thereover for

- while the auxiliary mechanism was operat- L

calling Ppurposes - |

through the medium of suitable circuits, an .

‘auxiliary automatic electromagnetic mecha-
nism for controlling the Progressive move-
ments of said switch, means for operating
said mechanism comprising suitable circuits -

utider the control of said ~progressively

movable switch, said auxiliary’ mechanism -

controlling the circuits of said progressively
‘thovable switch to render the switch inoper-
ative for calling purposes-when the auxil-

tary ‘mechsnism is operated, together with

meats for preventing the said switch from

becoming operative for calling purposes as

sooh a8 the auxiliary mechanism stops its
~operation after an attempt has been made
from said e to use the said switch for call- -

ing purposes while the auxiliary mechanism

aling the

subscriber who attempted the call that he =

has failed to make the connection.:

27. In a telephone system, subscribers’

lines, a progressively movable trunking -
“switch for each *ﬁ_ne, each switch controlled
over its own line through the medium of -

suitable circuits; a master switch for con-.
trolling the progressive movements of said

switch, trunks associated with said individ-. = = - -
05 .
busy test circuits for said trunks,.means for =~
applying a busy potential to said‘husy test . =
Ircul ~are brought into use, - . . |
meahs for initiating the operation of said. - .~
‘master switch when a call is made and 110 -

ual switches and with said selector switch,
circuits when they

means for cortinuing the operation of said

master switch comprising said busy test civ- '
citit for locating ‘an idle trunk for the next

“call, and means operative in the event that-
two or more subscribers call it the same
time, and while the master switch 1s m op-
eration, to prevent seizure of the same trunk =~

by two or more subscribers. .

28. In a telephone system, a .pltlraIiﬁy}Of' S
120 -

lines, a progressively movable trunkin
switch for each line, each switch- controlle

over its own line through the medium of
suitable circuits, a master switch for:con-.

~ trolling the progressive movements of said" -~ 7
switch, trunks associated with said individ- 128 . . -
ual switches and with sald master switch, . .. -

busy test cjrcuits for said trunks, means for -

applying a busy potential to said busy test
citcuits when they

" means for initiating the operation of said

are brought into use, .
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master switch when a call is ‘made and

means for continuing the operation of said -

- master switch comprising said busy test cir-

-c}t'

cuits for locating an idle trunk for the next

-call, said trunks leading from said switches,

numerical switches at the othér ends of said

trunks, and means operative in the event
that two or more subscribers call at the same

~time, and while the master switch is in op-

 Witnesses:

érati_dn,- to prevent seizure ot i:ige fsameﬁ 13 |
numerical switch by two or meré subscrib-
ers. . R | | -
. Signed by me at Chicago, Cook county,
Illinois, this 24 day of March, 1909. o
S - EDWARD D. FALES.

Erazn A. Epcery,
ArtHur J. Ray, -
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