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 UNITED STATES PATENT OFFICE.

KELLOGG SWITCHBOARD & SUPPLY COMPANY, A CORPORATION OF ILLINOIS.

TELEPHONE SYSTEM.

975,338,

| _App}lic_a',tion ﬁle_& Dec'emb'erlé, 19086, Seriﬁl_No._-_346;265.

1o all whom it may concern:
Be 1t known that I, Arrrep H. Dyson, a

citizen of the United States, residing at Chi-
cago, 1n -the county of Cook and State of
1llinois, have mnvented new and useful Im-

provements in Telephone Systems, of which
the following is a specification. S

+ The present invention relates generally to

telephone exchange systems of the so-called

“automatic” and *semi-automatic” types
‘in which electrically controlled switches are
operated in response: to the removal of the | | ,
' ferred master-switch for controlling the line

calling party’s receiver from its hook to es-

15

20

tablish connection between the line of the

calling subscriber and any other desired line,
and has to do more particularly with that
“class of automatic systems in which the sub-
scribers’ lines are divided into groups and a

relatively small number- of connecting

switches is assigned to each group under the

control of a master-switch which, upon the

- initiation of a call, will start an idle con-

25

‘necting switch-to pick out and establish con-.

nection with the calling line. In systems
of this character heretoiore proposed, either

‘the master-switch has béen incapable of start-

a second selecting switch after a second

In
_- ca%ling line until the first connecting switch

30

has completed its operation, or, so construct-
ed that when it returns to its normal posi-
tion after setting a connecting switch in

operation, 1t will, 1n case said connecting,

- switch had not completed its operation, im-
- mediately set a second connecting switch in

385

- the latter case the switches are unnecessarily
- operated. ' - o

40

-operation to establish connection with the
same calling line. In the former case, much

time 1s lost 11 making connections, while in

~ One object of the present invent.on is to
provide a novel master-switch mechanism

~which shall be free from these defects.

45

50

The master-switch mechanism herein dis-

closed will, upon reaching its normal posi-

tion after having set a connecting switch in

operation, immediately set a second switch
in operation to establish connection with a
second calling line, in.case a second call has

come in, without waiting for a previously

started connecting switch to complete its _ 0 ¢
- connection with the first calling line. -~~~ | establish connection "with .the calling line,
- My 1nvention also comprises certain novel
circuit :arrangemeénts - and minor details

- which will, together with the above, be more'!

1 ftllly _understbdd",‘upon "réfei'ence to the fol-

»

the accompanying drawing.

lowing description taken in connection with

2, 3 and 4 are elevations of the connecting,

| or-line selecting; switch diagrammatically
1llustrated.in Fig. 1; each view being taken
_from a different side; Figs. 5 and 6 are front
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Referring to said. drawing, Figure 1,
which includes parts 1 and 2, i1s' a diagram -
of a so-called “semi-automatic” system.em-

| bodying the features of my invention; Figs.

65 -

and side elevations respectively of the pre-

trating in plan the primary magnet together

with 1its associated mechanism, the section.
“being taken on a plane indicated by the line

~selecting switches; Fig, 7 is a partial sec-
tional view of a line se¢lecting switch illus-

70

7—7 of Fig. 3; and Fig. 8 is a detail of the

off-normal switch

refer to like parts. * =

- Referring to the *}dfaﬁihg ‘and more ‘par-
 ticularly to the diagram of Fig. 1, A desig-
‘nates the substation equipment of two tele-

phone lines which terminate at the exchange

1n multiple jacks and in multiple contacts of

line selecting switches. Connection is ob-

tained between a calling and a called ‘line

through the agency of the master - switch

‘mechanism B, the line selecting switches C
and the manually operated link-circuit ap-
~paratus D. In practice, the subscribers’ lines

-Nno n associated with said line -
-selecting switch. = o
- Throughout these views, like characters -

75

80

85

are’ divided into groups of, say, one hun-

dred, and each group of one hundred lines
1s provided with ten line selecting switches |

C under the control of one master, or con- -

to suit any required condition. - Briefiy

into operation to automatically pick out and

thereby extending the calling line circuit to

‘an operstor. Thereby a signal is displayed
“and“the operator, in response thereto, afier

‘trol, switch B. With this arrangement, each
subscriber’s line would be multipled fo ten.
. hine selecting switches. It is-of course to be
understood that these values may be varied -

05

| stated, the operation of establishing connec- -
tion -between the calling and the called line
1nvolves the following -steps: The calling
party removes his receiver and thereby,
-through the agency. of the control or master- -
switch B, sets an idle line selecting switch C

100
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making the usual busy test ot the desired | stance consists in general of a four relay
called line, completes the connection or noti- | circuit of well known construction. _
fies the calling party of the busy condition ‘Considering the operation of the system
of the line.. During conversation, Super- i more in detail, it will be observed that the
s visionis had in the usual way; and at its ter- | removal of the receiver 22 from 1ts switch- 70
mination, all' the. parts are restored to | hook 23 at the substation of the -calling
“normal.. - - - - | party (which may be assumed to be that at
In the particular embodiment of the in- | the Teft of the diagram) éoml’)letes a bridge

vention herein presented, the control switch | between the two line limbs T’—T2, through

10 mechanism B ‘comprises a pair’ of wipers | the transmitter 24, at the same time inter- 75
1011 cobperating with two sets of bank | rupting the normally closed bridge between
contacts 12—13, together with a motor mag- 1 said line limbs, through the condenser 25
net. M for moving the wipers over their asso- “0d callbell 26. A circuit is then closed
ciated bank contacts, 2 control relay R by | from the live pole of the battery B/, located
15 which the circuits of the motor magnet are | at the central office, through the protective 80
" controlled, a release magnet RM by which | resistance 27, normal contact 28 of cut-off
- the wipers are ceturned to normal, and a | relay 29, line limb. T?, switch-hook 23, re- .
~ differential control relay CR ior governing | ceiver 22, transmitter 94, line limb T’, nor-
the action of therelay R. .~~~ mal contact 30,0f relay 29 and winding of
90 The line selecting switch C comprises the | relay 31 to oround and the return side of 85
~ fixed, or bank, contacts 14, 15, 16 and 17 | the battery B’. The closing of this ciremt -
with which the wipers 18, 19, 20 and 21 re- | energizes the relay 31 sufficiently to cause

spectively codperate. 1 making connection | the attraction of its contacts 32, -39, 34.

between “he link-circuit strands L'—17 and | The movement of contact 34 to its closed.
25 the limbs T'—T? of the calling line.. The | position completes a locking circuit for the 90
" wipers 19, 20 and 21 are given both a pri- | relay 31 which extends from the live pole of
mary movement and a secondary movement | the battery B’ through resistance 27, contact
in response to the energizations and_de- 35, closed contact 34 and winding ‘of relay

‘energizations of the primary magnet. PM’ | 381 to ground, thereby preventing interfer-" °

30 and the secondary magnet SM’ respectively. | ence with the energization of said ‘relay 95

- By the primary movement, these wipers are from the substation. Contact 82, upon be- -
stepped to that group of bank contacts in | ing moved-to its closed position, completes.
which the calling line contacts are located; | a circuit for the control magnet 36, which |

and by the secondary movement, they are  may he traced from the live pole of the bat-
'35 moved over the contacts of the selected group | tery B’, through the winding of said mag- 100
~ until the calling hine contacts are en- | net and closed contact 32 to ground. Mag-
 countered. The selection of the group is ob- | net .36 is thereby -energized to attract 1ts
- tained through the provision of the passive | grounded contact 37 to remove the normal
contacts 14, each of which corresponds to a ground from .the group contacts 14—14' |
49 group of bank contacts; and the wiper 18 co- | corresponding to the calling line. Con- 107

operates with these in selecting the group 1n | tacts 15-—-15’, corresponding to this line, are.
which the calling line contacts are located. | normally grounded over 2 path extending
' Normally, the ts 14 an yre | through normal contact 33. The movement
.. grounded ; but as soon as a call 1s initiated, | of the contact 33 to its alternate position’ -
5% the contact 19, corresponding to the calling | upon the energization. of relay 31 therefore 110
% line, and the contact 14, corresponding to | removes the normal ground from these con-
_the group in which the contacts 15 of .the | tacts 15—15 and also provides a path for
calling line.are located, have their normal |current by which the control relay CR of
. grounds removed. Thus, in the operation of l the master-switch mechanism B will be en-
50 the switch, all the wipers are stepped around |.ergized. This circuit extends from the live 115
 until the wiper 18 engages al ungrounded | pole of the:battery ‘B’ through the winding
. contact 143 then the secondary movement of | 38 of smd. relay, resistance 39 and alternate
~ the wipers 19,20 and 21 takes place and is | contact 33 to ground. @s_q}lqstrategi, nor-
 continued until the wiper 19 en%ages the un-:| mally there 1s.no closed circuit including the
.65 grounded contact 15 of the call
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calling line, the winding 40 of the control relay CR. Con- 120
~wiper 18 not partaking of this: secondary | sequently, the ‘completion of the -circuit
 ‘movement. As illustrated, the bank con- | through the winding 38 energizes the said
- tacts 14, 15, 16 and 17 are multipled to the | relay sufficiently - to move- 1ts contact 41 to
corresponding bank ‘sontacts of other line | 1ts ‘closed position, thereby completing a
60 gelecting switches in the group. . One such | cirenit through the winding of the relay R 126
- get, of bank contacts is indicated at 14/, 15, which may be traced from the live pole 9f |
16" and 17", o | 2777 | the battery B’ through the winding of said
" The link-circuit equipment D may. con- | relay, closed contact 42 and contact #l.to
sist of any preferred apparatus and ar-. ground. Relay R 1s thereby energized and
65 rangement of circuits and in the presént in- its contacts 43 and 44 moved to their alter- 130
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nate positions. The movement of contact

43 to its alternate position closes a vibratory
circuit through the motor magnet M which
‘may - be traced from the live pole of -the
battery B’ through ‘the winding of said
‘magnet, the vibratory contacts 45 and alter-

-~ nate contact 43 to ground. By reason of

* the mechanical relation of the parts herein-

10

id

after more particularly pointed out, the
closing of the circuit through the motor
magnet M causes the wipers 10—11 .to be
stepped over their associated bank contacts
12 and 13 respectively. Upon the energiza-
tion of motor magnet M, contacts 46 and 47
are closed and immediatelv thereafter con-
tact 42 1s opened, <o that the cireuit for re-

lay R now extends from the winding of said

- relay through alteinate contact 44. elosed

20

25

30

contact 46, wiper 10 to the engaged contact
12 associated therewith. "

The contacts 12 and 13 are connected by
conductors 48 and 49 with the circuits of the
line selecting switches CI.  If the line select.

ing switch, corresponding to the contact 19
first: encountered, he busy, its switch con-

tacts 50 and 51 will be in their abnormal
positions and the engaged contact 12 will

‘be grounded by way of the closed contact 50.

Thus, so long as the wipei 10 engages the
contacts 12 associated with busy line select-
g switches, a circuit will be maintained
through relay R and hence through motor
magnet M, and the movement of wipers

- 10—11 continued. As soon, however, as a

35

contact 12, associated with an idle line se-
lecting switch is encountered, the maintain-
g crenlt for relay R will be interrupted.

~at contact 50 and the wipers 10 and 11 will-

40

50

o5

stop in engagement with contacts 12 and 13
respectively, corresponding to such line se-
lecting switch. As soon as an idle line se-

lecting. switchC is thus selected, a cireuit
-will be completed through the winding of its

d
'

primary relay PR’ which circuit may be

traced from the live pole of the battery B’
through the winding of said relay, closed
contact 51, engaged contact 13, wiper 11,
closed contact 47, normal contact 43 to
ground. The energization of the relay PR’
causes the attraction of its contacts 52, 53,

54 and 55. The closing of contact 52 com-

pletes a path for current through the wind-

ing 40 of the differential control relay CR,

through the resistance 56, closed contact 52

to ground. As soon as this takes place, the |

~current. flows through the windings 38 and

- 80

40 of the control relay are substantially
equal 1n their magnetizing effects: and the

‘armature contact 41 of said relay is allowed
‘to return to 1ts normal position. The equali- |
zation of the magnetizing effects is brought

about by suitably proportioning the resist-

~ances 39 and 56, and other parts included in

65

the parallel grounded branches. The open-

I

 the secondary relay SR’, while the closing

of the contact 54 completes 2 vibratory clr-
cuit for the primary magnet PM’ which may

be traced from the live pole of the bhattery

B’, through the winding of said magnet, the
vibratory contacts 57 and closed contact 54
to ground. The repeated energizations and

1 deénergizations of the primary magnet PM’.

resulting from the closing of this eircnit,
cause the wipers 18, 19, 20 and 21 of the line
selecting switch to move step-by-step in a
primary direction. - Upon the first move-

-ment of the wipers, the contacts 50 and 51

of the primary off-normal switch PQ" are
moved to their abnormal position, and the

- energizing cirenit of the primary relay PR’

1s 1nterrupted at contact 51: but a wmain-
taining circuit for this relay is continued

- from the relay winding through the closed
contact 53 to wiper 18.

11t the first contact 14. engaged by the

wiper: 18, be .the contact of .the group in

which the contacts 15, 16 and 17 of the call-

Ing line are located, the maintaining circuit
~will be interrupted at the open contact 37

of the relay 86 associated with the ecalling
hme. Under such circumstances. the relayv
PR” will be deénergized. and the further
movement of the wipers in a primary direc-
tion discontinued.  On the other hand, if
the first group contact 14 is not that asco-
ciated iith the calling line, the circuit of
the prin:ary relay PR’ will be extended from
the wiper 18 through contact 14 and the as-
sociated contact 37 of relay 36 to ground.
Thus a circuit will be maintained for the

primary relay PR’ so long as the wiper 18

passes over grounded confacts 14. As soon,

however, as an ungrounded contact is en-

countered, the movement of the switch
wipers 1n a primary direction will be dis-
continued, as before indicated. In this con-
nection, i1t should be noted that the engag-

width to engage a second contact 14 before
leaving the first, so that the maintaining cir-

~cuit of the primary relay is only interrupted
at the relay contacts 37. As soon as the line .
selecting switch has made its first primary

movement, a circuit is completed for the re-

lease magnet RM of the master-switch mech-

anism B which may be traced from the live
pole of the battery B’, through the winding

of said magnet, normal contact 44, closed

contact 46, wiper 10, contact 12 and closed

contact 50 to ground. The release magnet

RM is thereby energized and, due to the

| mechanical relation of the parts, the contacts
46—47 are restored to their normal posi-
tions; and upon its.deénergization, due to !
the breaking of its cirenit at contact 46, con-
tact 42 1s aghin closed, and the wipers 10—11
‘are.allowed to return to. their normal posi-

70
75
80
85
90
95
100

105

| Ing portion of the wipers 18 is of sufficient
110

115

120

;o 1CNE _ _ tion under the influence of a retracting .
Ing of contact 55 opens a possible circuit for | spring. Thus it will appear that as soon as

130
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) the selected line selecting switch has made | secondary movement of the switch WIpDErs.
1ts first movement, the master-sw1tch 1S re-

10

calls.

‘stored to its normal position and 1s avail-
able for the handling of other incoming
“For example, 1f a second call is in-’

itiated over a line having access to the
master-switch mechanism B, a branch path

to ground for the winding 38 of the control
relay CR would be completed through the .

resistance 39"; and then, when the path
through the resmtanee 56 was closed, the
magnetizing effects of windings 38 and 40
would still be out of be]anee and the arma-

~ture contact 41 would not return to its open

20

switch to set it in operation to care for the -

25

again set 1n operation to start a second line

position. Therefore, as soon as the contact

42 was returned to 1ts normal position upon
‘the deénergization of the release magnet

RM, the cir rcuit for relay R would be again

completed and the wipers 10—11 again set-

in operation to select a second 1idle f-‘-eleotm-u'

second call. It will also be apparent from

‘the deseription that in case no second call

has been initiated by the time the master-
SWitch 1S restored to normal, it will not be

. selecting switch.

- 30

Referring again to the opemtmn of the

line selecting ewﬁch C, it should be noted

that the first primary movement of the
switch wipers will be mstrumental in mov-

- ing the contacts 59-—60 of the release switch

RS” to their abnormal positions. There-

. fore, upon the deénergization of primary

35

rehy PR’, the grounded branch through
the w mdmg 40 of the control relay CR will
not be discontinued by reason of the o

~ing -of contact 52, but will extend through

40

norma] contact 61 of the secondary oil-nor-

"mal switch SO’ and alternate contact 59 of

~ the release switch RS’ to ground. By rthis

45

50

bb

‘contact 54; and by

ary relay SR’.

means, the balanced condition is mamtamed
in the control relay CR. Upon the deénerg:-
zation of the primary relav PR’, the main-

taining circuit of said relay will be inter-

'rupted by the opening of contact 53; the
vibratory circuit of the primary m‘lgnet
PM’ will be interrupted by the opening of
the closing of contact 55,
a circuit will be e:,tflbhehed for the second-
This circuit may be traced
from the live pole of the battery B’, through

the winding of said relay, eloﬁed eontacts.
- 58,55 and ’30 to ground.

The closing of this
cirenit will cause -the relay SR’ to move its

~ contacts. 62, 63, 64, 65 and 66 to their at-

tracted poeltlone The movement of con-

~ tacts.65 and 66 interrupts the strands L/—L?

of ‘the associated link-circuit and thereby
60 disconnects the wipers 20 and 21 so as to

prevent possible interference with conversa-

tions existing over the multiples ot the con-
~ tacts over Wthh sald wipers pass.
“ing of contact 62 provides a path in bridge |

_65 of contact 61 Whlch 1S opened upon the ﬁret 13 rupts the normal control cu cult tln ough the 122

through the Wmdmg
- v1bratory contact 67, closing contacts 68 and

first contact 15 engaged by w11per 19 1s
grounded, a mamtemmg circult for the re-
la.y SR’ will exist.

open-

cut-off relay 29 to ground.
| thereby be enern'lzed to attract its contacts

The clos-

The closing of contact 63 completes a cir-
cuit for the secondary magnet SM’ which
extends from the live pole of battery. B’
of said macrnet its

59 to ground. The energlzatlon of this mag-
net, by reason of the vibratory character of
its uromt advances the wipers 19, 20 and
21 one step in a secondary Blreetlon, there-
by bringing wiper 19 into engagement with
the first contact 15 corresponding to the row

in which the calling line contacts are lo-

cated. Since the first primary movement of
these wipers causes the contacts of the sec-
ondary off-normal switch SO’ to be moved
to then abnormal positions, the initial ener-
oizing circuit of the secondary relay SR’ 1s
interr upted at contact 58. However, if the

This circuit extends
from the live pole of the battery B’ through
the winding of said relay, alternate contact
64, wiper 19, engaged contact 15 and nor-
mal contact 83 of relay 31, to ground. Since
the ground is removed onl From the con-
tact 15 corr esponding to the calling line,

70

75

80

85

90

the secondary movement of the wipers will

continue until the wiper 19 engages a con-
‘tact 15 corresponding to thie calling

When this occnrs, the maintaining circutt

just traced will be interrupted at. contact 33

line.

85

of the relay 31 of the calling line. There-

upon the circuit for the ﬂecondary magnet
SH” will be interrupted at contact 63 ‘and
the further movement of the switch wipers

in a secondary direction discontinued. As

soon »s contact 66 closes, a path for carrent
will exist from the bdttew B? associated
with the link-cirenit apparstus D, through

-pmfeetwe resistance 68. normal eontact 69

of supervisory rela Y-{O contacts 71—72 of
supervisory relay (J, link-circuit strand L2,

wiper 21, contact 17 and the winding of
Rele,y 29 will

28, 30 and 35. BV the opening of the latter,

relay 31 will be deénergized and the parellel
path through the w 1nd1110' 33 of relay CR

“and resistance 39 will be inter rupted by the
-openin

g of contact 33. At substantially the

same time, the parallel path throuo‘h the

other Wmdmg 40 of relay CR and resistance

56 will be interrupted at contict 62. If de-
sired, the relay CR may be made slow-acting

'so as to give sufficient time for the opera-
tion of relays 29 and 31 to enable the par-

100

105

110

115

120

allel - branches. to" be smmlteneouslv inter- -

rupted. - As soon as this interruption takes

+ phee the relay CR is left in a deénergized
condltlon 1 so far as the circuits of this

partlcular connection are concerned.
The energization of cut-off relay 29 inter-

126
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substation 'ondr extends the circuit of the

10

Jine limbs T"—T? to the contacts 16—17 of
_the selecting switch.

As soon as cut-off
relay 29 of the calling line 1s energized, an
addltlonal path for current will e'{tend from

the closed contact 28 of said relay,.over the

Iime limb T?, through the substation switch-

hook and transmltter line limb T, over the |

tip side of the heav 11V marked circuit in-
cluding strand L’, and through the winding

of supervisory relav (4 to ground. By the |

path in parallel to the
winding of the cut- off relay, relay 74 1s

completion of this

~ energized to attract its contacts 75—76. By

15

this movement of contact 76, a path for cur-

rent is completed from the live pole of bat-

tery B® through the right-hand winding of

“relay 73, contacts T7-—18 of said relay, alter-

20

| 33 to mound The resistances and other

25

nection is desired.

“Another w mdmg

nate contact 76, conductor 79, release mag-

net RM’, closed contact 60, normal contact
64, w1per 19, contact 15 and normal contact

characteristics of relays 73 and RM’ are
such that the former will be sufficiently
energized to attract its contacts, while the
latter will not. The attraction of armature
contact 80 causes the closing of contacts

- 80—72, followed by the opening of contacts

7718 and T1—79 , in turn followed by the
closmg of contacts 71—82. The closing of
contacts 80-—72 completes a path-for current

through the left-hand winding of relay 783,

contacts 80—72, the sleeve side of the heav-
ily marked euomt through the winding of
eut off relay 29 to ground thereby maintain-
1ng the relay 73 energlzed over a circuit in-
dependent of that through the calling sta-
tion. As soon as relay T4 18 enermzed the
movement- of its contact 75 will comp lete a

circuit for the calling lamp. 83 e:xtendme"

from the live pole of the batter y B2, through

said cail lamp, hormal contact 84 of relay

10, and alternate contact 75 to ground,
therebyr causing a display of the call lamp
as an mdloatlon to the operator that con-
As soon as the operator
observes the signal, she will depress her
listening-key levers 85--86 to Include her
telephone set in circuit with the calling line.
Any desired operator’s set may be em loyed

In the particular instance 111115trated a re- |

ceiver 87, a winding of the induction coil 88,

cludeel 1n bridge of the link- mremt stmnds

~included in-a local circuit with the battery

of the battery B* and ground upon the ener-
gization of test relay 92, which is normally

connected to the tip 51de of the circuit. This
ground connection is established to the con-

of the induection co1l .88 is-

1. 1nserting the
and a eondeneer 89 are adapted to be 111- |

off relay

1 will test the called-for line by touching the

R

tip of her plug 94 against the sleeve or test

‘contact of a jack 95 connected to said line.
~ From an inspection of the diagram, it will -

70

be seen that the contacts of jacks 95 are con-
nected to the opposite sides of the. line eir-
cuit -upon the selecting switch side of the

cut- off relay. Consequently, as soon as cur-
rent. is supplied to the . cut-off relay, a po-

tential above that of ground will- exist at

each of the sleeve oontacts of the line with

which said relay. is associated. Conse-

quently, 1f the lme tested be a busy line, the

75

engagement of the tip of the plug 94 with

the sleeve of the jack 95 will result in a flow
of current over the tip
cuit, through normal contact 96 of super-
Vlsory rela 70, and the winding of test re-

80

side of the link-cir-

lay 92 to ground Relay 92 will thereby be -

energized momentarily to complete a mo-

mentary circult through the tertiary wind-

ing of the induction coil 88 and thereby

88

cause the customary “click” in the oper-

ator’s receiver as an indication that the line
wanted 1s busy.
will inform the calling party to this effect.
If no such indication 1s-obtained, the oper-
ator will insert the plug 94 into "the tested
jack 95. Thereupon a circuit will be com-
pleted from the Live pole of the battery B2
throuﬂ'h the winding of supervisory relay

{0, pluﬂ‘ and jack sleeve contacts and cut-
29 of the called-for line, which may

In such event, the operator-

90

95

be assumed to be that indicated at the rwht' |

in Ifig. 1. The cut-off relay will thereupon

be energized with a consequent disconnec--
tion of the called-for line from the associ-
ated master-switch mechanism and with the

consequent connection of the line limbs with
the jack contacts. The energization of su-
pervisory relay 70 will moveé its contact 69
to complete a ecircuit through' supervisory

signal lamp 97 by way of normal contact

98 of tip supervisory relay 99. By the
movement of its contact 84, 1t will also n-
terrupt-the circuit of call l‘rmp 83 and cause
1ts extinguishment. Furthermore, the move-

10u

105

110

ment of 1ts contact 96 will oomplete a path

in bridge of the listening-key lever 85 and
will snnultaneousl disconnect the test relay
92 from the tip 51de of the circuit. After
plug 94 into the jack 95 of

the called-for ]me the operator will depress

LLD

her ringing-key levers 100—101 and thereby

f.melude the generator 102 and resistance 103

| in bridge ot the link-circuit.
90 and the transmitter 91. T he third wind-

“ing of the induction coil 88 is adapted to be
included in a circuit between the live pole

of the generator 102, thr ough sald gener-

ator, rmﬂ'mﬂ'-key lever 100, plug and jack
| tip contaets alternate eontaot 30, line limb
.rI1
26 line Iimb T2, alternate contact 28, jack

switeh-hook 93.. condenser ‘?o,? call-bell

tact 93 of said relay 92. Upon learning the and plug sleeve eontaots ringing-key lever
wishes of the callmg party, the operator 101 and resistance 103 to ground. By rea- 180

With the
parts so connected, a circuit for ringing
| current will extend from the grounded pole

1#:2 O
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son’ of the 'chaI‘acte_f of cur”renﬁ suppliéd‘ by

the generator 102, the call-bell 26 of the
‘called-for line will be actuated as a signal

-~ to the called-for party. As soon as he re-

sponds by the removal of his receiver from
its switch-hook, a path for cirrent, in paral-

lel with that through the winding of cut-off

~relay 29 of the called-for line, will extend

10
15

20

25

from closed contact. 28 of said relay, over

line- limb . T2, through the transmitter and
Tecelver at the substation, line limb TV, alter-

nate contact 30, jack and plug tip contaects,the

tip side of the link-circuit, through the wind--
~.Ing of tip supervisory relay 99-to ground.-
This will result in energizing said relay suf- |
fictently to open Iits contact 98 and thereby |
~the
fully explained. During the release, wipers -

extinguish supervisory lamp 97. With the

parts thus connected for conversation, trans-
mission current will be supplied from bat-

tery B? to both calling and called-for lines.
In thecase of the calling line, currsnt will
be supplied from the live pole of the battery
B? ‘through the left-hand winding of relayv
73 and contacts 80—72 to the sleeve side of

the circuit; and from the grounded pole of
‘battery B3? through the. winding of tip

supervisory relay 74 to the tip side of the

circuit. The condensers 104—105, 1ncluded

30
35
o
45
50
55
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- strands.

‘In the tip and. sleeve sides of the circuit,

conductively divide and: inductively - unite
the adjacent portions: of the link - circuit

At the end of conversation, the restoration
of the calling party’s receiver will be in-

‘strumental ininterrupting the path for cur-

rent through the. tip supervisory relay 74

and sald relay will be deénergized. Upeon,
‘the retraction of its contact 75, a path for

current will exist through supervisory lamp
106, closed contact 107 of relay 73 and nor-

~mal contact 75 to ground,. thereby lighting
lamp 106.- -Likewise, upon the restoration
‘of the called party’s receiver to its-hook, the

braneh through the tip supervisory. relay

99 will be 1nterrupted and said relay will
permit 1ts contact 98 to again close and
thereby cause the supervisory lamp 97 to
- hghty - The lighting of both lamps 106 and |

97 constitutes a signal to the operator to
take down the connection.

The supervisory relay 70 and the cut-off

‘relay 29 of the called line are thereupon
- deénergized. The deénergization of the lat-
‘ter results in establishing the normal line

connections and placing: the line in -condi-

tion for, further connection as a calling or

called line. The deénergization of -the
former 1nterrupts the energizing eircuit of
the supervisory- lamp 97 and causes its-ef-
facement. Since the connection is not taken

down until both supervisory lamps 106 and

97 are lighted, the deénergization of relay

- 70 will also complete a release circuit for the
Y9 associated selecting switch C. This eircuit

cti This she does
by removing the plug 94 from the jack 95.
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extends from the live 1p‘oile of the battery

B2, through protective resistance 68, normal

“contact 69, contacts 71—82, normal contact

(6, conductor 79, winding of release magnet
RM’, closed contact 60, normal contact 64.

| wiper 19, contact 15, and normal contact
83 to ground. This causes the energization
-of release magnet RM’; and by reason of
~the mechanical relation of the parts, this

energization causes a movement of the
spring contacts of the release switch RS’ to

their normal positions, thereby interrupting
the energizing  circuit of release magnet

RM’. - When this occurs, the various switch
parts are returned to normal. This is ac-

2
[ -

75

8¢

complished by the mechanical relation of

parts which will hereinafter be more

20, 21 are open circult at contacts 65, 66, cir-

cutt for relay SR’ being closed through con-
tact 59 (switch RS’ being shifted to normal
on energization of magnet RM’),
contact 58, relay SR’ to battery B’. In this

release operation, as soon as the sleeve side

of the heavily marked ecircuit is mterrupted

at contact 66, the cut-off relay 29 of the

calling line and the supervisory relay 73 of

the assoctated link-circuit are deénergized,

alternate

90

the former to restore the line connections

to normal, and the.latter to complete the

‘restoration of the associated link-circuit ap-

paratus to normal. Upon the complete
secondary return movement of the wipers of
the selecting switch C, the spring contacts

- of the secondary off-normal switch SO’ are

returned to normal; and upon the complete
restoration of these wipers, the spring con-
tacts of the primary off-normal switch PO’
are returned to normal. o

Obviously, in carrying out my invention

according to the above description, any pre-
ferred . construction "of mechanical switeh
mechanisms may be emploved for accom-
plishing the various functions therein in-

dicated. However, for this purpose T pref-
erably employ the switches  iHustrated in
Figs. 2 to 8 inclusive.

‘Referring to Figs. 2, 3, 4, 7 and 8, which

95

100

108

110

illustrate a preferred construction of a line-

selecting switch C, 108 designates a suitable

supporting frame for the switch structure.

This structure includes, as previously indi-
cated, the primary magnet PM’, secondary

‘magnet SM’” and release magnet RM’, all
-suitably carried upon the frame 108. This
frame also carries the fixed contacts 135, 16

and 17, which.are arranged in a bank 109

with their free ends adapted for the attach-
ment of suitable conductors and with their

inner  contacting ends terminating in a
spherical surface. These contacts are suit-
ably insulated from. each other and co-
operate with the wipers 19, 20 and 21, which
are pivoted at the center of rotation of the
spherical surface to the lower end of a ro-

115

120
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tary shaft 110, suitably journaled in the
frame 108. The wipers are rotatable with
the shaft i a primary (horizontal) direc-
tion and about the pivot 111 at the lower
end of thexshaft in a secondary (vertical)
direction. The secondary movement iz ze-
complished through the agency of a longi-
tudinally movable shaft 112 having a broad

foot 113, which engages an anti-friction.

roller 114, carried on a rearward projection
115 of the wipers. With this arrangement,
the wipers may be .given primary. move-
ment to any desired group of bank con-

tacts and subsequently they may be moved.

to any desired bank contact in the selected
group. The foot 113 at the lower end of the
shatt 112 is made sufficiently large to engage

the roller 114, no matter what the position -

of the wipers.may be. In addition to the
wipers and bank contacts thus provided, the

frame 108 also carries a horizontal row of

fixed contacts 14, which are arranged above
the bank 109 in the arc of a circle in a posi-

tion to have their inner ends engaged by

the wiper 18 carried by, and insulated from,
the shaft 110. As will be apparent, the

wiper 18.1s capable of a horizontal, or pri-
mary, movement only and does not partake

of the secondary movement of the wipers
19, 20 and 21. The mechanism associated

with the primary magnet PM’." bv which
‘the shaft 110 1s given its primary step-by-

step movement, as clearly illustrated in Figs.
3 and 7, comprises an actnating pawl 116,
carried by the armature 117 of the magnet
PM’, and adapted to engage the teeth of the

ratchet wheel 118 -to step the shaft 110
The pawl 116. which i1s spring-.

around. | ‘ _
pressed, cooperates with the beveled  stop
119 to give the ratchet wheel 118 a single
step upon each energization of the primary
The shaft 110 is retained in its
various positions by the retaining pawl 120

which 1s normally spring-pressed into en-

gagement with the teeth of the ratchet
wheel.

122 which normally maintains the spring
contacts o0 and 51 of the primary off-nor-

mal switch PO’ in their normal posi-

tions, but which. upon the first move-
ment of the shaft, allows themx to move

under their mherent tension to their alter- |

nate positicns. The secondary magnet SM’,
through the agency of its armature 193, ac-
tuating pawl 124 and the ritchet teeth 125
on the shaft 112, steps the latter downward
to carry the contacting ends of the.wipers
19, 20 and 21 1 a secondafy direction to
the desired position. A suitable retaining

pawl 1206, pivotally mounted between the

frame 108 and a bracket 127 carried therebv,
engages the teeth 128 on the shaft 112 to
hold 1t in its different positions. The shaft
112 1s also provided with a suitable spline

The upper end of the shaft 110
carries a member 121 having a projection

1'

7

129, which, after the first movement of the

- shaft, engages the teeth of the ratchet wheel

118 to lock the shaft against rotation. By
this means further movement of the wipers

In a primary direction is prevented as soon
-as they have begun their movement in a

secondary direction. The frame 108 also
carries the contacts of the secondary ofi-
normal switch SO’. The contacts 58—61
of this switch are held against their spring

-tension "in their normal positions through

the agency of a projection 130 carried by the

upper end of the shaft 112.  The outer end
of this projection normally engages a pin .
80

181, which 1n turn presses the contact
springs o8—61 1nto their normal positions.
Ihe vibratory circuit of the primary mag-

70

75

net PM’ 1s completed through the contact

springs 537 which are actuated by the pro-
Jecting end of the armature 117. The vi-
bratory circyit of the secondary magnet
SM’, 1s completed through the contact

springs 67 carried by-the magnet frame and

cooperating with the armature 123. This
armature as clearly illustrated, is retracted

85

90

by a suitable leaf spring 182.. The frame .

108 also carries the contact springs of the
release switch RS’. As previously indi-
cated, the contacts 59—G0 of this switch
have a spring tension tending to hold them

in thelr alternate, positions, but are nor- -
‘mally held out of such position through the

agency of a catch lever 133. Upon the
energization of the primary magnet PM’,
this catch 1s disengaged and the springs are

allowed to move to their alternate positions.

This 1s brought about through the agency.
of the armature 117 of the primary magnet
and the associated member 137. The mem-

“ber 135 1is pivoted at an intermediate point
to the lower end of the armature 134 and ex-

tends beyond "the contact spring 59, and
mto a posttion to draw it-to its normal po-

sition upon the attraction of the armature

134. This armature is retracted by a suit-
able leaf spring 135”. The catch lever 138,

which 1s pivoted at an intermediate point to
“the post 136 carried by the frame 108; is
moved from its retaining position so as to
allow the springs 59—60 of the release
switch RS’ to move to their alternate posi-

tions upon the first euergization of the
primary magnet PM’. This is brought

05

1060

105

110

11¢

about by ‘the lever 137 pivotally supported -

near its center upon the frame 108, and hav-
ing one end lying in the path of movement
of the armature 117 of the primary mag-
net.. Its opposite end is provided with an
upturned projection 138 which bears against
the under side of the catch lever 138. ‘Upon
lever 137 1s rocked about its pivot and its
upturned end 138 rides over the inclined

surface 139 on the under side of the catch

lever 133; so as to rock the latter about ‘its
pivot and: thereby release the springs 59-—60

126
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130



- positions.

“the first movemeént of the armature 117,

and allow them to move to their altemate

the wipers have been given- their primary

and: secondary movements, they are retamed
1in position by means of the primary retain-
- 1Ing
pawl 126.. In giving the wi

pawl 120 and the secondaryretaining

- mary mevement the shaft 112 is rotated

15

79

- release, the retraction of the armature 184
draws the member 135 with- it and this
“member is arranged to engage the retaining

25

| 10 against the tensmn of a spiral spring 140
contained in a sulta,ble case 141 carried by |

the frame- 108. = Similarly, in giving the

wipers: their secondary movement they are
-~ -rotated against the tension of a spiral spring !

pivot 111 and co-.
~ operating between the 10we1‘ end of the shaft

142 leea,ted about the -

and said wipers. In view of this, 1t is there--
fore only necessary, in order to return the
%ers and other switch parts to their nor-
ositions, to disengage the retaining

pawls 120—196. As previously indicated,
this is-brought about upon the deenerglza-

tion of the release magnet RM’. Upon such

pawls at this time, and to move them out
of their engaging pesmons To- this end,

_ 3' - the primary retaining pawl 190 is prowded
- 30

with a tail having an upturned ,end 143

- which is adapted to pass through a cooperat-

35

40

45

o0

65 -

turned end 145, similarly adapted to .
‘into an opemnfr 146 in the member 139
- Upon the attraction of the release magnet
armature 134, the member 135 passes ever ‘
‘the upturned ends 143—145 until the open-

ing opening 144 in the member 185. Simi-
_la,zc'lv,r the secondary retaining pawl 126 is

provided with a tail baving a-similar up-
pass

ings 144146 come into registration there-

with. . The member 133 by. the action of-.

its spring 147, moves downward far ensugh
to engage the projecting ends of the pawls.

“Then upon the retraction of the armature
134, these pawls are moved out of engaging
_'pos1t1011 and through the agency of the
‘springs 140—142 the wipers are returned

to their normal positions.. As soon as the

~ wipers reach the .end of their secondary

return movement, the contacts of the second-

‘ary off-normal swueh SO’ return to.normal, -
“and, as soon as the wipers reach the end of
-thelr primary return. movement, the con-
 tacts of the primary off-normal sw1tch PO”

95 are returned-to normal. For convenience in

establishing electrical connection with the

-various parts of the switeh, terminal con-

necting strips 148—149 are carrled by, and.

60 suitably insulated from the frame 108

To provide against the possibility of im-

proper operation of the selecting switches:
where, as- the result of two calls being ini-
tiated -at practleally the same tlme, the |

wipers of two- switches stop. at the same
group of bank contacts and begm their sec-

As previously indicated, after

pers their pri-.

!

F  Peinkl P SRy oh S W W, T "'.'l'-

I

l

Jast contact set 157,

to their normal pOSlthIlS by a
1ng spring 154 located in a sultable casing

075,388

ondary movement, (instead of the wipers of

one of the switches continuing their primary
mevement to another group) thereby caus-
ing the wipers. of two switches to attempt

selection of the same calling line, I may em-

70

ploy- any desired means, such- as "having the 3

16’ 17 a dummy set

(2. e., not connected to am;r line) whereof 15
and 17 would be

In such

with these contacts on a tenth secondary step

+ and the switch be automatically released as
| will be evident from the release operatlons

already described.

Referring to I‘lcre 5 and 6 which illustrate
the mester-sw1tch mechanism B, 1t will be
observed that the contacts 12

upon the base 151 and arranged so as to pre-

sent their contdcting ends for engagement
| with the cooperatmg wipers 10-—11. - These

contacts are suitably insulated from each
other and have their outer ends arranged for
the attachment of suitable conductors. The

wipers' 10-—11 are suitably mounted upon,

and insulated from the shaft 152 journaled
at its opposite ends in the base 151 and 1n
the bracket 153 carried by said base.

normal non:engaging positions to their vari-

ermanently orounded,
‘while 16 would be on open circuit.

case wipers 19, 20 and 21, would connect

) o 13 are mount-
' ed in an arcyate frame 150, suitably carried .

75

80

85
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The
. wipers are adapted to be moved from their

95

ous connecting posifions by the mechanism

of the motor maﬂfnet M, and to be returned
spiral retract-

155 and codperating between a fixed point
and the shaft 152. The motor magnet M 1s
suitably mounted upon the base 151 and 1ts
armature 156 is  provided with a su1table
driving pawl 157 which is adapted to en-
gage the teeth of.a ratchet wheel 158 to cause
the rotation of the shaft 152. The pawl 157
is spring pressed toward the ratehet wheel,

 but when 1n its retracted position, is with-"
“drawn from engagement by the stop 159 rid--
ing upon the adJacent beveled surface of the

p‘LWI This forward. stroke is limited by
any snitable means as, for instance, by the

pawl] engaging a pertlon of the bracket 153.
The mbratory circuit of the motor magnet
M s completed through the spring contacts
45 carried by the mftgnet frame and actuated

b the projecting end 160 of the armature

156. The base 151 also earmes the release

| magnet RM :which has a spring retracted
‘armature 161 provided with 2 spring exten-
sion 162 which-codperates with the retamm%
pawl 163 and the. sprmcr coptacts 46—4T

100

105

110

115

120

which are also suitably: mounted upon’ the -

base 151. - The yleldmcr member 162 is pro-
vided with an angular projection 164 which

cooperates with a lateral projection 165 car-

-ried by the tail of the retaining pawl 168.

An extensmn 166 of the driving pawl 157 1s
also provided with a lateral projection 167

125
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which engages the right-hand face of the | ing a Iplu"mlitv

vielding member 162. The arrangement of

‘these parts is such that upon the first at-

traction of the ‘armature 156, the member
162 1s carried toward the left far enough to

allow the lateral projection 165 on the pawl

163 to disengage with the shoulder formed

- by the lower face of the angular projection

10

15

20

29

30

30

164. This results in freeing the pawl 163
and thereby allowing it to move under the
force of its spring 168 into position to en-
gage the teeth of the ratchet wheel 158.
This movement of the yielding member 162
allows the contact springs 46—47 to close

with their co6perating springs. As soon as

the retaining pawl 163 is free, its lateral

‘projection 165 engages the outer or right

hand face of projection 164 and thereby
holds the member 162 far enough to the left

to allow the contact springs 46—47 to re-

mailn 1n their contacting position. Thus it
will be seen that as soon as the driving pawl
157 has made one stroke, the retaining pawl
163 1s free to act and the springs 46—47 are
moved to their closed ‘positions. With the
parts in this condition, the subsequent at-

traction of the armature 161 of the release |
magnet carries the projection 164 far enough
to cause its lower face {0 engage the upper |
face of the lateral projection 165 on the re-
taining pawl 163, so that upon the retraction

of said armature, the retaining pawl is
moved from 1its engaging position. As soon
as the projection 164 passes beyond projec-
tion 165 and thereby allows the
member 162 to move slightly toward the
right, 1t will be apparent that contact springs

- 46—47 will be opened. Thus upon the ener-

10

gization of the release magnet RM, contacts
46—47 are opened, and upon the deénergiza-

tion ¢f said magnet, the retaining pawl 163
~disenguges the ratchet wheel 158 and allows

~ the wipers 10—11 to return to normal under

£

'O

the retracting action of the spring 154. It

should also be noted” that as soon as ratchet

wheel 158 and shaft 152 begin to rotate, con-
tact 42 1s allowed to open since at this fime

‘the stop 169 is moved out of engagement

with contact spring 42. o
Obviously in the practice of my invention

‘many alterations and modifications may be

made both in the circuit arrangement and
the mechanical structure ofdthe device with-
out departing from the spirit and scope of
the invention, thus, for example, the several
batteries shown herein as separate and dis-

tinct may be one and the same. Other like

. -modifications may be made. I therefore, do

5 .

" not wish to be limited to the specific matter
~disclosed, but aim to cover by the terms of

the appended claims all such alterations and
modifications. = - _

What I claim as new and desire to secure :

by Letters Patent of the United States, is:
1. A telephone exchange system compris-

yielding

of telephone lines, a plu-

cess to sald lines, a master-switch for select-
Ing and starting idle selecting switches to es-
tablish connections with calling lines, means

9.'. |
rality.of selecting switches, each having ac-

70

for restoring said master-switch to a definite

actuated during . the-operation of an actu-

switch for further use, and means for per-
mitting the further operation of said mas-
“ter-switch during the use of sald actuated

tional call. - _ |
- 2. A telephone exchange system compris-
Ing a plurality of telephone lines, a plu-

ing and starting idle selecting switches to
establish .connections with’ calling lines,
means for restoring said master-switch to a

ation, a control switch associated with each
of said lines for causing the operation of

sald master-switch, means actuated during

tree sald master-switch for further use in
selecting and starting a second selecting

| ther operation of said master-switch durin

| the use of said actuated selecting switch only
in response to the manipulation of a second
control switch. R R

. 3. A telephone exchange system compris-
ing a plurality of telephone lines, a plu-

| rality of selecting switches, each having ac-

position after each selecting operation, a
plurality of control devices for individually
| causing the operation of said master-switch,
‘means actuated during the operation of an
actuated selecting switch to free said master
~ing another selecting switch, and means for
master-switch during the use of. said actu-
-imantpulation of a second control device..
ing a plurality of telephone lines, a plu-
‘rality of associated interconnecting switches,
a_master-switch for selecting and starting

ing sald master-switch to a definite position

switch to free said master-switch for fur-

other 1idle interconnecting switch, and

| means for permitting such further oper-

ated selecting switch to free said master-

selecting switch only in response to an addi--

rality of selecting switches each having ac-
cess to said lnes, a master-switch for select- -

| definite position after each- selecting oper-

switch for further use in selecting and start-

, ated selecting switch only in response to the

idle ones of said switches, means for restor-

“after each selecting operation, a plurality 6f
control devices for individually: causing the -
operation of said master switch, means actu-
ated during the operation of an actuated

‘position after each selecting operation, means.

75

80
85
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the operation of any one selecting switch to-

switch. and means for permitting such fur.
g 95

160

“cess to said lines, a master-switch for select-
ing and starting idle selecting switches to-
establish connections with said lines, means
for restoring said master-switch to a definite

105

1L1G

‘permitting such further operation of said
115

4. A telephone exchange system compris-

120

195

ther operation in selecting and starting an-
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ation during the use of said. actuated select-

ing switch. only in response to the manipu-

" lation of a second control device.

10

5. A telephone exchange system compris-

ing a plurality of electrically controlled op-

erating - devices, a master-switch for select-

ing and starting idle ones of said devices,

means for restoring said master-switeh to a
definite position after each selecting opera-
tion, a plurality of -control devices for in-

dividually causing the operation of said

“master-switch, means actuated during the

operation of an actuated operating device to

free said master-switch for further opera-

‘tion in selecting and starting another idle

operating device, and means for perm:tting

- such further operation during the use of said
actuated operating device only in response

to the manipulation of a second control de-
vice. - - | .
6. A telephone exchange system compris-

ing & plurality of electrically controlled. op-

25

30

erating devices, a plurality of master-switch
‘passive contacts severally assi . _
operating -devices, a cooperating movable
contact normally .occupying a definite posi-

gned {o said

tion, means for moving said movable con-

tact over said passive contacts and stopping

it in engagement with the passive contact

corresponding to an idle oné of said operat-

- ing devices, a plurality of control devices

35

for  individually causing the operation of
said master-switch, means operated during
the operation of any one of said operating
devices to return. said movable contact to

its normal position, and means for prevent-

ing another advance of said movable con-

40

45

50

- erating device except in response to the actu-
ation of a second control device..

60

tact during the use of a previously actuated
operating device except 1n response to.the
actuation of a second control device. _

7. A telephone exchange system compris-
'Lng a plurality of electrically controlled op-
erating devices, a plurality of master-switch
passive contacts severally assigned to said
operating devices, a cooperating movable

contact normally occupying a definite posi-

tion, means for moving said movable contact
over sald passive contacts and stopping:it

1n engagement with the passive contact cor-
responding to the first idle one of said oper-°

ating devices, a plurality of control devices
for individually causing the operation -of
said master-switch, means operated during

the operation of any one of said operating
devices to return said movable contact to its
‘normal position, and means for preventing
another advarice of sald movable contact.

during the use of a previously actuated op-

8. A telephone exchange system compris-

‘ing a plurality -of telephone lines, a plural-

ity of associated interconnecting switches,

55

a plurality of master-switch passive con-
tacts severally assigned to sald switches, a | tions corresponding to siid devices. control

!

o if?‘
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codperating' movable contact normally oc-

cupying a definite position, means for moving

said movable contact over said passive con-
tacts and stopping it in engagement with
the passive contact corresponding to an 1idle

one of said interconnecting switches, a plu-

rality of control devices for individually
causing the operation of said master-switch,
means operated during the operation of any

one of said interconnecting switches to re-

turn said movable contact to 1ts normal po-

. sition, and means for preventing anather

advanrce of said movable contact (ﬁu'ing the

use of a previously actuated interconnecting -

switch' except in response to the actuation
of a second control device. |
9. A telephone exchange system compris-
ing a plurality of telephone lines, a plurahty
of associated interconnecting switches, a
plurality of master-switch passive contacts
severally assigned to said switches, a co-
operating movable contact normally occupy-

1ng a definite position, meanz for moving

sald movable contact over said passive con-

tacts and stopping it in engagement with the.
passive .contact corresponding to the first
idle one of said interconnecting switches, a.

plurality of control devices for individually

causing the operation of said master-switch,
‘means operated during the operation of any
one of said interconnecting switches to re-

turn said movable contact to 1ts -normal
position, and means for preventing another

advance of said movable contact during the

use of a previously actuated interconnect-

‘ing switch except i response to the actua-

tion of a second control device. .

10. A telephone exchange system compris-
mg a plurality of telephone lines, a plurality
of selecting switches each having access to
sald lines and operative to hunt out and es-
tablish connection with calling ones of said
lines, a plurality of master-switch passive
contacts severally assigned to said switches,

a cooperating movable contact normally oc-
cupylng a definite position, means for mov-

ing sald movable contact over said passive
contacts and stopping 1t 1n éngagement with

the passive contact corresponding to an idle

one of sald selecting switches, a plurality of
control devices for individually causing the
operation of said master.switch, means op-
erated during the operation of any one of

sald selecting switches to return said mov- -
~able contact to 1ts normal position, and

means for preventing another advance of

sald movable contact during the use of a
‘previously actuated interconnecting switch

except In response to the actuation of a sec-
ond control device. | |
11. A telephone exchange system compris-
ing a plurality of electrically controlled de-
vices, a master-switch for controlling said

devices having a normal position and posi-.
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~devices for said master-switch, means re- | of said master-switeh controlling said
travel, a release magnet for restoring said

sponsive to the operation of a control device

to cause a movement of said master-switch
~ from 1ts normal position to a position cor-

19

15

responding to an idle device, means actuated

thereby to start the operation of said 1idle
operating device, means. actuated by the

starting of ssid operating device to restore

said master switch to its normal position, a
switch contact of said master-switch shifted
in, response to said starting to-render said
control device ineffective to reoperate said

‘master-switch.

12. A telephone exchange' system com-
prising a plurality of telephone lines and

interconnecting switches, a master-switch

~ for controlling said switches having a nor-

20

mal position and positions corresponding to
sald- switches, control devices for individ-
ually operating said master-switch, means

- responsive to the operation of a control de-

30

39

vice to cause a movement of the master-
switch from its normal position to a posi-
tion corresponding to an 1idle.interconnect-

-ing switch, means actuated thereby to start.
the operation of said idle interconnecting

switch, means actuated by the starting of

said 1nterconnecting switch to restore said”
master-switch to its normal position, a relay
for said master-switch, and means for de-

energizing said relay by said starting to
operatively dissociate said master switch
and said contirol device. -

13. A telephone exchange sjrst-eln' com-'

prising a plurality of telephoné lines, a plu-

- rality of selecting switches each having -ac-

40

45

cess to said lines, a master-switch for con-
trolling said switches having a normal. po-
sition and positions corresponding to said
switches, control devices for individually

-operating said master-switch, means respon-
sive to the operation of a control device to
~cause a movement of the master switch from

its normal position to a position correspond-
ing to an idle selecting switch, means actu-
ated thereby to start the operation of said

1dle selecting switch, means actuated by the

~starting. of said ‘selecting switch to restore

. said /master-switch to its normal position, a
relay initially energized responsive to*said

by |

Gu

control device to start said - movement of

‘sald master-switch, a neutralizing winding
therefor, and means controlled by the start-

¥

ing of the idle selecting switch to cause a
flow of current thirough said winding where- -

by said relay is deénergized. o
- 14. A telepho_ﬁe exchange system compris-
ing telephone. lines, a plurality of selecting

switches each having access to said lines, a
master-switch for starting said switches |
‘having a normal position and positions |
corresponding to each of said switches, |
means respousive to the initiation of a call
to mitiate travel of said master-switch to se-
> lect and starf an idle selective switch, a relay

master-switch, a circuit for said magnet, and
a switeh contact of said civeuit maintained

open by said relay during the travel of said
switeh, ' .

15, A telephone exchange system compris-
ing telephone lines, a plurality of selecting
switches each having access to said lines, a
master-switch for starting said switches

having a normal position and positions

corresponding to each of said switches,

means responsive to the initiation of a
call to initiate travel of said master-

switch to select and start an idle selective
switch, a relay of said master-svritch con-
trolling said travel, a cireuit for energizin

sald relay, a locking switch contact of sai
relay for holding it energized until said.

master-switch selects an idle selecting switch,

and an off-normal contact of said master-

switch actuated on the first step thereof to

open the initial energizing circuit of said

relay. , .
16. A telephone exchange system compris-

13
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| ing telephone lines, a plurality of selecting.

switches each having access to said lines, a .
master-switch for starting said switches hav-

ing a normal position and positions corre-
sponding to each of said switches, means re-

sponsive to the initiation of a call to initiate:
‘travel of said master-switch to select and
~start an idle selective switch, a relay of said
master-switch controlling said travel, a cir-

cuit for emergizing said relay, a locking

switch contact of said relay for holding 1t

energized until said master-switch selects an
1dle selecting. switch, an off-normal contact

restoring said master-switch, a circuit for

‘sald magnet, and a switch contact of sald

‘circuit maintained open by said relay dur-
| iIng the travel of said switch. |

17. A telephone exchange system compris-

ing telephone lines, a plurality of selecting
‘switches ‘each having
| master-switch for starting said switches hav-
Ing a normal position and positions corre-
sponding to each of said switches, means re-

access to said lines, a

sponsive to the initiation of a call to initiate

travel of said master-switch to select and

start an idle selective switch, a relay of said

master-switch controlling said travel, a cir-
“cuit for energizing said relay, an off-normal

contact of said master-switch actuated on
the first. step thereof to open the initial en-

‘ergizing circuit of said relay, and a release

magnet for restoring said master-switch, a
circuit for said magnet, and a switch contact
of said circuit maintained open by said relay

during the travel of said switch.,
18. The combination in a selective switch

' with an operating relay R, for determining

onet for

95

100

| of said master-switch actuated on the first -
step thereof to.open the initial energizing
circuit of said relay, a release ma
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the travel of said switch, of a release mag- |
net RM for returning said switch to normal,

contacts selectable by said switch, means for

 deénergizing said relay on selection of an

jdle contact, and an armature switch con-

. tact closed on deénergization thereof to en-
ergize said release magnet.

||||||

In W1tness wheleof I hereunto subscribe
my name this 1st day of December 1906.

ALI‘RED H DYSON

) Witllunbe:s . -
L. D. KELLOGG,
CaroLYN WEBER.
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