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.&pplication _ﬁled December 2, 1811, Serial No. 663,567,

To all whom it may concern.
Be it known that I, Micirapn ScirwARTz,

a citizen of the U mted States of famerma
and resident of Chicage, Cook county, TIh-
nols, have invented a certain new and useful
Tmprovement in Semi-Automatic Telephone
Systems, of which the following is a speci-
fication.

My invention relates to ‘automatic tele-
phone systems, and especially te an 1m-
proved semi-automatic system.

My invention is particularly adapted for
use in connection with a semi-automatic sys-

tem in which manual exchanges are em-
ployed having automatic district offices, but

1t 18 not hmlted to use 1 such a system
It is customary in systems which employ

trunk lines leading from a manual board to

automatic switches to have each trunk line
accessible to all the operators at the manual
board—that is, each trunk line has a mul-
at each operator’s position.
account of the added expense and the com-
plication of the duties of the operators, an
automatic calling device is not. provided at
each operator’s pOSlthﬂ Instead, the trunk

- lines are all carried through a specml B-op-
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erator’s position. This p051t10n 1S prowded
with supervisory lamps for the trunks, one
or more calling devices, and a key m ‘each
means of which the calling device
be c-:)nne(,ted with the trunk. The
method of malrmg the call in such a system
is as follows: The A-operator, upon receiv-
ing an order for connection with the auto-
matic exchange, connects with an order wire

“and repeats the number of the line wanted

to the B-operator. The B-operator then as-
signs an 1dle trunk 11116 to the A-operator, all
the busy -trunks usually being dmclosed to
the B-operator by means of a lamp which
lichts whenever the trunk is in use. After
assigning the trunk, the B-operator then
opemtes “the calling device key of the trunk
assigned and opemtes the calling device for
the called,number.

In my improved system the gem,ml ar-
rangement of the systein and the operations
of the A- -~perator are substantially the same
as described above. At the B-operator’s
position,ghowever, the trunk equipment is
simplifie¢ and the operations required of

the B-opérator leaqene_d There are v keys
‘in the trunks at the B- -operator’s
the only ap]__,amtna appearmﬂ before the B-_

posﬁ‘mn
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operato being two Iampb for each trunk
and a calling deﬂ ice. One of these hmps is
always (]L‘-:»pL;ljme,ffI 011 the B-operator’s posi-
tion, this lamp belonging to an. idle trunk

and demgnateb which trunk the B-operator
shall next assign to the A-operator. When the
- B-operator receives an order she -merely
looks to see which lamp is dmphyed as-
signs the corresponding trunk and then be-
63

gins to operate the calling device. This

~calling device 1s always automatically con-

nected with the trunk line whose light is

displayed, and as soon as the last dlgl 1S
called the calling device is automatically dis-

connected from the trunk whose light is dis-

played and autematically connected with the

next idle trunk, and the lamp associated with
this last-mentioned trunk-is displayed. The
second lamp belonging to each trunk is dis-

played ‘when the A-operator connects with

the designated trunk, in order'to notify the
B-operator when the A-operator has made
such a connection. This lamp 1s not lighted
1 case the A-operator should phw 1n upon
the wrong trunk.

A further object of my invention is to

~ provide mmproved means for c;e]ectwely S1C-
naling on a party-line.
‘been customaiy to connect each line with a

plurality of groups of connectors, or to use

a Ireguency selector of some Qort In combi-
natlon with the selector switches. Other
systems have been proposed in which each

rlme 13 connected with 2 plumhty of con-

tacts in different 1&?’618 of the same switch,
and ® auxiliary wipers are employed by

means of which one generator is connected
with the ringing 1"&1{1*;7 springs when
hne wipers are raised to one level, und a

different generator is connected with said
springs when the wipers are raised to a
second level. In this manner one kind of
ringing current will be sent over the line

Heretofore 1t has
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if it 1s called over its contacts situated in .

one level, ﬂwhﬂe a different ringing current

wiil be usear 1if the line 1s called over its con-
- tacts 1in a
syster, - however

second level. In my improved
I provide a connector

1060

switch which 1s suman to the ordinary ver-

tical and rotary tyve -of connector switch,

except that 1t has two ringing relats cmd--

two sets of wipers and can be rotated twenty
steps instead of the usual ten steps. -T'wo

ringing generators of different {i&.(!uc;IlClLS'
The Lwo Setb of Wwipers ]10

105
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are adapted to engage the same bank level,

but are angularly displaced so that the sec-

ond set does not pass onto the first contact

until the first set passes off the last contact.

When the ringing relays are energized, one:
generator is connected with one set oi
wipers, while the other generator is con-

nected with the other set.. In this manner
the frequency of the ringing current which

will be sent out on a called line depenas

upon which set of wipers 1s brought onto

" the contacts of this called line. For in-

1%

stance, if it is desired to call the line con-

nected with the fifth contact 1n any level,

to ring the station upon this hine which cor-
responds to the first of the ringing gen-
erators, the shaft is rotated Lve steps In
order to bring the first set of wipers onto

 the line. Xf it was desired to signal the

20

station corresponding to t ]
oenerator, the shaft would be rotated Litteen.

he second ringing

steps so as.to bring the second set of wipers
onto the line. In order to rotate the shait
fifteen steps, the calling device 1s operated
first for 0, for which ten impulses are trans-

- mitted, and then 5.. This second rotation 1s

30

made possible by the provision of means

for closing the circuit of the private magnet

and locking the side switch in second posi-
tion when the switch shaft is rotated the

‘tenth step, so that the rotary magnet is op-

erative to continue the rotation in accord-

~ ance with the next series of impulses.

35

These and other objects of my invention
will be miore readily understood by refer-

ence to the accompanying drawings, in

. 40
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whichb— :
Figures 1, 2 and 3 show a complete con-
nection between a calling and a called sub-
station in a system embodying the princi-
ples of my invention. The connection shown
1s established between a calling manual sub-

station A and a called automatic substation

A’. This connection is established through

the medium of an operator’s cord circuit

C, an automatic selector switch D and a

connector K. The manual substation A

may be of any suitable common battery
type. At the central office the manual line

1S
J e or more multiple jacks J7, the line
raay 2, the cut-off =relny 3 and the line
lamp 4. The operator’s cora € 1s a cord
which is adapted for use either with manual
Jines or with trunk lines leading to the auto-
matic exchange. This cord comprises the
usual plugs P’ and P? connected, together
through the condensers & and 6.
is provided with two double-wound polar-
ized relays 7 and 8 and two auxiiiary. re-

Jays* 9 and 10. The armatures ¢f the po-

larized "relays return to central position

when the relays are desnergized, from which

position they may be attracted- to either

55 side, depending upon which direction the

“bers of the automatic lines.
20, when energized, withdraws the retaining

provided with the usual answering jack

;[‘he cord

1,148,841

current flows through the windings. When
the relays 9 and 10 are deénergized, the
supervisory circuits of the cord are adapted
for use 1n, connection with automatic lines.
In order to adapt either end of the cord for

use with a manual line the corresponding

relay 9 or 10 must be energized.

70

The trunk line leading from the manual -

exchange to the automatic exchange ter-
minates in the automatic exchange 1n a se-
lector switeh D). At the méanual exchange
this trunk line i1s provideda with o multiple
jack on each operator’s position, two of such

jacks (J2 and J2) being shown in the draw-

ings. Associated with the trunk there 1s a

relay 11 which is for the purpose of con-

75

80

necting an automatic calling device with 4he - -

trunk. This calling device 1s situated upon
a special or B-operator’s position. At.this

B-operator’s position there are also two
supervisory lamps 12 and 13 (Ifig. 2) dfor
the trunk. The lamps 14 and 15 are sumilar
lamps for a second trunk. For controlling
the supervisory lamps and the connection

of the calling device with the trunks, there

are provided two mechanisms L and M
which are common to a plurality of trunk
lines. The device L comprises any suitable

8

90

ratchet device, siich as the wheel 16, which is

adapted to permit the springs 17 to open
when the magnet 18 is energized once, and
to close the springs 19 atter the magnet 18
has been energized a prédetermined number
of times. The number of steps-of the wheel
required to close the springs 19 should be
equal to the number of digits in the num-

pawl from the ratchet wheel and allows 1t
to return to normal position. The mecha-
nism M comprises a set of wipers 21, 22,
23 and 24 carried upon a rotary shaft con-
trolled by a motor magnet 25. IKach wiper

moves over and makes contact with a set

of contacts, cne contact for each trunk line.

The contacts engaged by the wiper 24 are

connected with the lamps 13, 15, ete. The
contacts engaged by the wiper 23 are con-
nected with the relays 11 of the respective
trunk lines. The wiper 22 engages a double
set of contacts, one set being connected with
the lamps 12, 14, etc., and the other set be-

ing connected with the spring 26 of the re-
spective trunk. Only the last contact of the

set engaged by the wiper 21 is used, this
contact being connected with the springs 26
of the last trunk hine ¢f the group. A mag-

net 32 is provided which, when energized, -

withdraws the retaining pawl from the
shaft which carries the wipers.21, 22, 23
and 24, and allows them to be returned into
engagement with first contacts. Associated
with the device M there are also tweo relays
27 and 28. The relay 28 is slow acting—
that is, sioWw fo defnergize. -

The magnet
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The automatic calling device may be of

any suitable type and is represented mn Fig.
2 by a pair of impulse springs 28 and 30.

Such' calling devices are usually controlled

by a dial provided with finger holes. The’

calling device is also provided with a pair

of springs 31 which are closed once each
time the calling device is operated. 1% the

calling device is controlled by a. dial, the
springs 31 may be arranged to close as soon

as the dial is rotated from normal posi-

tion and open again when the dial returns
to normal position after all the 1mpulses are

delivered. The key X is located on the B-

operator’s position and is common to ali the

trunk lines. The selector D is of the general
type disclosed in United States Letters Pat-
ent No. 815,321, granted March 13, 1906, to

~ Keith, Erickson and Erickson, béing modi-
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fied, however, as shown 1n British patent to

T. G. Martin, No. 1419 of 1910, in order

to operate in a two-wire system—that 1s, a

system in which the central ofiice apparatus
is controlled by impulses delivered over the
two sides of the line in series. Among other
details the selector comprises a bank of

contacts divided into.rows or levels, which

contacts are adapted .to be engaged by a set
of wipers 34, 35 and 36 carried upon a shait
(not shown) which has a vertical movement

controlled by the so-called vertical magnet

37 and a rotary movement controlled by the
rotary magnet 38. The usual side switch

comprising the wipers, 39, 40, 41 and 42 is
controlled by the private magnet 43 in a

manner well known 1n the art. :

. ‘Means for restoring the switch to normal

position are provided 1n the release magnet
44. This magnet restores the switch 1mme-
diately upon energizing, in a manner sli-
lar to that shown in United States Letters
Patent No. 815,176, granted March 13, 1906,
to Keith, Erickson and Erickson, for con-
nector switches, rather than by deénergizing
as-shown in said selector patent. The relays
45, 46 and 47 are slow acting relays—that 1s,
relays which deénergize slowly after thejr
energizing circuits are broken. The proper

action of these relays may be obtained by

placing a ring of copper around one end of

- the core. The connector X is of the general

type shown in said Patent No. 815,176 re-

~ ferred to above. Like the selector switches,

0o

60

85

the connector switch eomprises a bank of
contacts which are adapted to be engaged by
a set of wipers carried upon a vertically and
rotatably movable shaft. Instead of the
usual single set of line and privafe Wipers,

. the connector K is provided withta double

set of wipers 48, 49 and 50, and 51, 52 and

- 53. The wipers 51, 52 and 53 are arrangaa

in the Same plane as the wipersi48, 49 and

50, but are angularly displaced therefrom a

proper distance so that as the wipers 51, 52
and 53 pass off the last contact of any cer-

15 connected to the

‘tain level, the .wipers 48, 49 and 50 will pass

onto the first contact. For instance, assum-

8

ing the usual arrangement of ten contacts in -
a level, the wipers would be so arranged that

upon the eleventli step of the shaft the
wipers 51, 52 and 53 would pass off the tenth
contact and the wipers 48, 49 and 50 would
be rotated onto the first contact of the same
level.” The wipers 51 and 52 are insulated
from the wipers 48 and 49. - These twao pairs

oi WiPBTS are IlOl“mlally connected 1n multi--

ple with each other and with the talking cir-

cuit conductors or line through the springs

of two ringing relays 54 and 55. However,
when the relays 5% and 55 are energized,

these wipers are disconnected from each

other and from the line, and the wipers 51
and 52 are connected with the terminals of
the ringing current generator R’ while, at
the same time, the wipers 48 and 49 are con-

nected with the terminals of the ringing cur-

rent generator R. The two private wipers
50 and 53 are permanently connected to-
gether. Upon the switch shaft there 1s a
cam 57 which forces the springs 58 into con-
tact when the shaft i1s rotated a sufficient dis-
tance to bring the most advanced set ox

wipers into contact with the last contact of

a level-—that 1s, assuming ten contacts 1n a
level, the springs 58 would be closed upon
the tenth rotary step of the shaft, but would
be opened again as soon as the shaft takes

the eleventh step. TFor simplicity, the level
of bank contacts shown in Fig. 2 comprises

only three contacts. IHowever, in the de-
scription which follows the usual arrange-

ment of ten contacts in a level will be as-

sumed. - o
The automatic substation A’ 1s assumed to

. be one station of a two-party line, a second

substation in all respects similar to substa-

tion A’ being adapted to be connected to the

conductors 59 and 60. It is assumed that
the line to which the substation A’ belongs
irst contact 1in the second
level of the connector switch. - Therefore, if
the shaft of the connector is raised two
steps and rotated one step, the wipers 51
and 52 will be brought into contact with the
terminals of said line; but if the wipers are
rotated eleven steps instead of one, the wip-
ers 48 and 49 will be brought into contact
with said line, As has been explained, the
wipers 48 and 49 are supplied with ringing
current from the generator R, while the
wipers 51 and 52 are supplied with ringing
current from the generator R’. The gen-
erator R is assumed to furnish ringing cur-
rent of the proper character to operate the
ringer at the substation A’ only, while the
generator R’ furnishes ringing current of
the proper character to operate the bells of
the other substation on the line. Therefore,

it will be seen that the substaticns may be -
signaled selectively, depending upén’ which

70
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to an individual line switch ¥ at the central
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pair of wipers is in engagement with the

bank contacts of said line. The numbers of

‘the two substations on a line will be the

same, except that one substation will have a
0 inserted between the last and the next to
the last digits of the number of the other
substation on the same line. For instance,
the number of substation A’ being assumed

“to be 2201, the number of the other substa-

tion on the same line would be 221. . The

automatic substation A’ may be of any suit-
~ uble type and, as herein represented, com-
~prises the usual receiver 61, transmitter 62,

switch hook 68, ringer 64, condenser 65 and
an automatic calling device comprising a
pair of impulse springs 66 and 67 and the

toothed impulse wheel 68, which latter 1s

controlled through the medium of a dial
(not shown) provided with finger holes.
The line of substation A’ is shown connected

office, which line switch is controlled by s

‘master switch H. The line switch F and

master switch ¥, as shown, are of the gen-
eral type disclosed in British patent to

R. W. James, No. 26,301 of 1906, but of

the particular form shown in-Brifish Patent
No. 1419 of 1910 above referred to.

- Having given a general description of the
apparatus shown, 1t will now be explaimea

in detail how the manual substation A may

obtain connection with and selectively sig-
nal the substation A’ upon an automatic

party-line. The subscriber at substation A,
by removing his receiver, closes the circult
of the line relay 2, which, upon energizing,
closes the circuit of the line lamp 4 in the
usual manner to signal the operator.

is closed from ground G’ through the relay
9, sleeve conductors of the plug P’ and jack
J and the cut-off relay 3 to the battery lead
70, thence to battery B and to ground G.

Tt will be understood that although only one

1

335

60

battery B is shown in the drawings, a plu-
rality of batteries may be employed if found
desirable. or necessary. ‘The relay 3, upon

energizing, disconnects the line relay from

the calling line. The relay 9, upon energiz-

ing, connects the non-grounded terminal of
~the battery with the upper winding of the

relay 8 and ground G* with the lower wind-
ing of said relay, and also completes a con-
nection- from the Iamp 71 to the spring 72
of the reley 8. The insertion of the battery

between the two windings of the relay 8

provides fhe calling substation with talking
current which flows over a circuit extending
from groand G? through the armature 74,
lower wirding of the relay 8, thence over

" the heavy wconductors to and throngh the

substation -Avand back over-the other side of

the line through the upper winding of the

The
operator thereupon inserts the plug P’ into
the jack J, whereupon the subscriber’s line 1s

 connected with the cord circuit C and acircuit

1,148,821

relay 8 and the armature 19 to the _battex‘y .

lead 70. This current also energizes the re-

lay 8 and in the proper direction to separate

the springs 72 and 73. The operator con-
nects her talking set with the line through
the medium of the key K’ and inquires the
number of the line desired in the usual man-
ner.
matic exchange is wanted, the operator re-

‘stores the key K’ and presses the butfen K7,

70

Upon learning that g line of the auto- =

76

thereby connecting her talking set with an

order wire leading to the B-operator. The

A-operator then repeats the number of the

substation desired fo the B-operator and
asks to be assigned an idle trunk lme over

 which to complete the connection. The B-
operator then assigns an idle trunk hne to

the A-operator and also operates her calling

device to set up the desired automatic con-

nection. | -
The only operation required of the A-op-

erator after being assigned an idle trunk

line is to plug into the trunk line assigned
by the B-operator. The B-operator deter-
mines which trunk line is to be assigned by
means of the lamps 13—15,ete. (¥ig. 2.}
The trunk line shown in the drawings 1s
the ote corresponding to the first set of con-
tacts in the apparatus M (Fig. 2), and it.
will be assumed that at the time the call was

made the wipers were resting upon these
In this position, it will be seen *

contacts.
that @ ecircuit is closed from ground G'°

through the springs 104 and_ 17, wiper 24,-
contact 105* and lamp 13 to the battery lead:

70. A circuit is also closed from ground G*
through the springs 105, 106, 107, wiper 23,
contact 108, conductor 79 and the relay 1%
to the battery lead. The relay 11 being en-
ergized, the calling device springs 29 and 80
(Fig.2) will be connected with the trunk
conduttors 82 and 83 leading to the selector
D. Thus it will be seen that normally the
calling device. is connected with an idle

trunk line, and that the corresponding lamp

in the B-operator’s position is lighted. The
B-operator assigns the trunlk corresponding
to the lamp which is burning, and then sim-
ply begins to operate the calling device for
the successive digits of the number desired.

1t will be assumed that the number of the

substation A’ is 2201. Since the operator’s
calling device is normally bridged across

“the trunk conductors 82 and 83, the selector

line relay &% is energized over a circuib ex-
tending froin ground * through the lower

39, trank conductor 83, armature 86, con-
ductor 81, springs 87, impulse springs 29
and 30, conductor 80, armature 88, can}luctor

82, side ‘switch wiper 40 anc the/upper

winding of the relay 84 to battery. The re-

80

85

90

95

100 -
105
110

115

120

winding of the relay 84, side switch wiper

125

lay 84, upon ehergizing, compleles a circtut -

extending from ground G° through the

springs 89 and 90 and the relay 45 to-bat-

130
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magnet 43

47

i, 46,381

tery. Now when the operator epemtes her
calling device for the first digit 2, the 11 -
pulse spun._{;s 29 and 30 are separ ated twice
momentarily, each time breaking the circuit
of the selector line relay 84. The relay 45,
bemng slow acting, does not have time to de-
energize during the momentary interruption
of its ecircuit bv the relay 84. I‘hﬂrafom,
eath time the relay 84 deénergizes, a cireuit
is closed from ground G° through the spunw
89 and its back contact, spring 92 and its

front contact, relay 46, Vertical magnet 37
and the side switch wi 1per 41 to battery.

The vertical magnet 37 receives two 1m-
pulses over this @11’*(*1111:, and operates to raise

the switeh -shaft two steps to carry the

Wipers oppmlte the second level of the bank
contacts, The relay 46, which i1s included

m civeuit in series with the vertical magnet,

is energized by the first impulse, but, bemﬂj

a slow a(,tmﬂ‘ relay, does not deenerm?e
until after the last impulse is delivered. In
its energizec poﬁumn the relay 46 closes a
cireit }(}Hl ground (5° th}:'mwh the private
hwam} The private maﬁnet
13, anon encrgizing and J{w;,er{“umfr CA1ISes
the side switeh to pass from first to second
position atier the vertical magnet has oper-
ated the last time.
position ‘the side switch wiper 41 closes a
circuit from ground (* through the inter-
rupter springs 93, rotary m‘":,ﬂnei, 38, relay
and side switch wiper 41 to hmttery
Since this circuit includes the interrapter

springs 93, the rotary magnet 38 will oper-
ate continnously in a manner similar to that

of a buzzer to rotate the wipers step by step

as iong as the side switch remains 1n ﬁecond
pocsltwn | |
T the first trunic ?131,: 18 1dle, the side

L

switeh will-be tripped froimn first t_o second

position by the operation of the armature
of the private magnet, 1n the well-known
manner, as soon as the wipers have been ro-
tated the first siep. If, however,
trunk line i1s busy, the private wiper 36
finds a guarding ﬁmmld pmentml upon the

- L

pr 1vate bdﬂL contact of said trunk line, and

a locking circuit 1s closed from said ground-
ed contact thr cugh the w1 per 306, side switch
wiper 42 and private magnet 43 to battery.

The private magnet, bf*mg tocked up, holds
the sidé switeh 1n second position, and the

‘rotary magnat continues to advance the
85

wipers until an 1dle trunk 1s Tound. When

~the wiper 36 passes off the last grounded

5O

position,

(ontact the 1}1‘1?1& magnet 43 delnergizes
and allows the side switch to pass to third
position. Upon passing from second to third
the side switech breaks the circuit
of the rotary magnet, disconnects the line
relav 84 from the line and extends the line
connection ﬂn*ougn the wipers 34 and 35
to the connector . 'The connector line relay
9% 1s thereupon eﬂerﬂmed over a clrcull ex-

relay

On T)d&%i o to second

the first

‘through the springs 115 and the
mafrﬁet 116 to battery. The relay 112, ‘be- -
'ing slow acting, does not deénergize to break
the circuit of the private magnet until after
delivered to the vertica!

‘tending from grouzwd Gﬁ throu oh the lower
“wm&mg of said relay, springs 95 and 96,

97, thence to and

conductor wiper 35,

~through the Gpe.rator’s calling device and
~ back over the other side of the line to the
springs 97 and 98 and the upper winding

of the relay 94 to battery. The relay 94,
upon ﬂHPIGI?Iﬁga closes the circuit of the
~The relay 99, upon energizing,
e\tends a guarding potentlal from ground
(7 thr ough the SleIlﬂ'S 100 to the selector
prlmte bank contacts of the trunk line lead-
ing to the connector ¥. A holding circuit

also extends from ground (7 through the

springs 100, selector private wiper 36, side

~switch wiper 42, springs 101 and 102 and re-
lav 45 of the selectar to battery. - A short

time elapses between the time when the
side switch of the selector D passes to third
position and the time when the relay 99 of

the connector energizes to extend the guard- -

ing potential from ground G7 to the selec-
tor private bank contacts. During this time
sald contacts are provided with a guarding

potential eh‘tE‘Hdl'ﬂG‘ trom ground (z® through
the springs 103 and 101 of the relay 47 of

the selector D and side switch wiper 42.

The relay 47 1s energized 1n series with the

rotary magnet and, bemg slow acting, re-
mains ener w]?ed for an Instant after the side

switch passes to third position, but deéner-

gizes soon enough to permit the locking cir-

“cuit to be closed through the ?elay 45 before
1t has time to decnergize. ' |

As has been exnhmed the spunﬂ‘s 31 as-
sociated with the ﬂpemtors calling device
are closed into contact once each time the
calling device is operated. These springs,
upon closing, complete a circuit from ground
G° thmugh said springs and the magnet
18 to the battery lead 70. The magnet 18,
upon energizing, rotates the ratchet wheel
16 one step, whereby the springs 17 are per-

~mitted to separate, thereby bleal{mg the

circult of the lamp 13. The operator now
operates her calling deﬂce for the sec-
ond digit 2,
of the connector K fo deenermze twice.
Kach time the relay 94 deeuerglzes a CIr-

cuit is closed from ground G through the

springs 108 and 100 110 and 111 (the relay
99 15 slow acting); rehy 112, vertical magnet

113 and side switch wiper 114 to the battery
lead. The vertical magnet receiving two im-

pulses operates to raise the wipers two steps
to a position opposite the second level of

bank contacts.

S

thereby' causing the line relay |

70
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30

85

90

05

160

106

110

120

The lela}r 112, which is in- -

ciuded in the operatmg mrcmt of the ver-

tical magnet, is energized by the first im-
pulse and closes a circuit from ground G*

the last 1mpulse

rl,vate |
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‘nector is deénergized ten times in
‘manmner as for the previous digits, but, since

10

~ the springs 108, 109, 116
15

20

30

35

40

45

S

wipers 51, 52 and 53 :
of the second level, and at the same time the

“does not pass to third position, as 1t
do in case any other digit except 0 had been

‘magnet. The private magnet, upon energiz-
ing and deénergizing, causes the side switch

to pass from first to second position. ‘I'he
ratchet wheel 16 of the apparatus L 15 TO-
{ated a second step when the second digit 1s
called, but has no particular eftect. -
When the calling device is operated Tor
the third digit 0, the line relay of the con-
the same

o side switch is in second position, the de-
energization of the relay 94 at this time comi-
pletes a circuit from oround G through
and 111, relay 112,
springs 117, rotary magnet 118 and side
switeh wiper 114 to battery. The rotary
magmnet operates ten times 1o rotate the shatt
and wipers _
onto the tenth contact
58.

camn 57 on the shaft closes the springs

The slow acting relay 112 1s energized 11 S€-

ries with the rotary magnet by the operating
impulses and, being slow acting, does not de-
energize until after the last impulse 1s de-
livered. Since the digit called was 0, and
the springs 58 are closed, the

112 deénergizes, but remains energized over
o circuit extending from ground G** through
the springs 58 and said magnet to battery.
Since the private magnet does 1ot deéner-
oize after this digit 18 called, the side switch
would

called, so as not to close the springs 58. The
operator now operates the calling device
once more for the last digit 1, the Iine
relay deénergizing once, and agaln closes
the circuit of the rotary magnet previously
traced. This operation of the rotary mag-
net advances the wipers one more step, car-
rying the wipers 51, 92 and b3 off the last
contact and advancing the wipers 48, 39
and 50 onto the first contact ot the second
level.

the relay 112 deénergizes alter this digit

s called, the private magnet 116 deénergizes

50

60

e side switch to pass to
third position. The side switch wipers 119
and 190, upon reaching third position, ex-
tend the line connection through the con-
nector and its wipers 48 and 49 to the called
line. The side switch wiper 121, uapon
reaching third position, extends 2 gunarding
pa3tential from ground G through said

also and permits the

wiper and private wiper oU to the connector

private bank contacts of the called line. ~ Amn
energizing cireuit olso extends from ground
G'* throngh the wipers 121 and 20, conduc-
tor 122 and the cut-ofl winding 124 of the
switeh ¥ (Fig. 3) to battery. 'Lhe winding
123, upon_energizing, attracts the armature

-+

124, which disconnects the switch  from the

ten steps, thereby carrying the
generator

private mag-
net 116 does not detnergize when the relay

springs 131, 132

line. The relay 27,

This last step of the-switch shait 2180
permits the springs 58 to open, so that waen

11,146,821

called line. The side switch wiper 114 of
the connector 1, upon reaching tiird position,
completes a circuit from ground G*° through

the interrupter 125, ringing relays 55 and 54

in multiple, springs 126 and side switch
wiper 114 to battery. The relays 54 and 55,

upon energizing, disconnect the calling and -

the called lines and connect the ringing cur-
rent generators R and R with the wipers
19 and 49 and 51 and 52. Since only the

wipers 48 and 49 are in connection with the’

called line, ringing current from the genera-
tor R only will be sent over the lme. This
current is assumed to be ot the proper char-

acter to operate the bells at the substation

A’ Tf the number 221 had been called, the

wipers 51 and 52 would have been. conaected

with the line and ringing current from the
. R’ would have been suppiied to
the line, which current,
not operate the bells 64 at the substation A’,
but would ring the bells of the other substa-
tion on the line.

it is assumed, does

70

75

80

85

When the ratchet wheel 16 of the device

1, is rotated the fourth step by the operation
of the calling device for the last digit of the
called number, the springs 19 are closed into

contact. Therefore, when the magnet 18 de-
energizes after this diglt 1s called, a circuit
‘s closed from ground G through the

springs 19 and 127 and the relay. 27 to the

90

95

battery lead. The relay 27, upon energizing, '

completes a circuit from ground G° through
springs 105, 106, 175 and 176, magnet 29,
and 138 to battery. The
magnet 25, upon energizing, rotates the
wipers 21, 22, 23 and 24 one step onto the
contacts corresponding to the next trunk

upon energizing,.also
completes the circuit of the restoring mag-

et 20 of the device L, said - ircuit extending

from ground G° through the springs 100,
106 and 175 and the magunet 20 to battery.
The magnet 20, upon energrzing, withdraivs

the retaining pawl from the ratchet wheel 16
and allows it to be restored to normal. there- .

by disconuecting the ground G** from. the

relay 27, If the next trunk is idle, the relay

97 detnergizes and breaks the civeuits of the -

magnets 20 and 25. 1f the nest trunk is
busy, however, the relay 27 remains ener-
oized and causes the _
{o rotate the wipers 21, 22, 23 and 24 steps by

sten onto the contacts of an idle trunk in the

following manner: It will be seen that the

1006

105

110

115

magnet 25 to continue

120
outer set of contacts which are engaged by

the wiper 22 are connected to the springs 26

of the jacks of the trunk hues, so that when-

ever o plug is in a jack of any trunk line, 1ts

contact in this set will be grounded. There-
fore, it the second trunk line 1s husy when

the wipers of the device M are votated the
first step, s locking circuit will be closed
from the erounded contact of sald trunk
through the wiper 22 and the springs 123

125
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and 128 and the-'relay 27 to battery. Thus,.
the relay 27 will remain locked up and the

magnet 25 will  continue to advance the

wipers 21, 22, 23 and 24 until the contacts of

an idle trunk line are reached.

In the drawings it has been assumed that |
the second. trunk line was not busv, and.

therefore the wipers are shown as having

.come to rest upon the contacts of said trunk.

In this position a circuit is closed from
ground G*° through the springs 104 and 17,
wiper 24 and lamp 15 to battery, theleby

- lighting the lamp 15 to'signify to the opera-
tor that this is the next trunk to be assigned.

When the relay 27 energizes to cause the
wipers 21, 22; 23 and 24 to be rotated, it also
breaks the circuit of the relay 11 (Iig. 1).
The relay 11, upon deénergizing, disconnects

the calling device from the trunk line and

completes the connection between the cord cir-

cuit and the trunk. When the relay 11 deéner-
oizestodisconnect the calling device from the

trunk, 1t must close a bridge across the trunk
at some other point so as to prevent the auto-
matic connection from being released. This

blldﬂ'e comprises the two wmdmgs of the

relay 7 of the cord cmcmt C. Tt will there-
fore be seen that it is necessary that the A-

operator plug into the jack before the B-

operator completes the connection. In order
to notify the B-operator when the A-opera-
tor plugs in, the lamps 12 and 14 are pro-
vided.

thl ough' the springs 26, conductor 130, con-
tact p(}m’r 78, wiper 22, contact point 7 and
lamp 12 to battely_ Since this circuit in-
cludes the wiper 22, 1t will. be seen that
.nelther the lamp 12 nor any other similar
lamp will be lighted if the A-operator plugs
into the wrong trunk lLine. “The lamp 141
(Ifig. 2) 1s enelgwed in multiple with the
magnet 25 for the purpose of swmf;mw to
the B- -operator when the device M is oper-
ating. The key IC is for the purpose of pro-
1.1(11110' means whereby the B-operator may

release a partially established connection in

case she finds she has made a mistake 1n the

b0

oper ation of the calling device. The separa-
tion of the springs 87 by the operation of the
key opens the bridge across the trunk line

~ through- the m]hnﬁ' device, and permits the

oo

automatic Smtches to be released. The clo-
sure of the springs 142 closes the circuit of
the magnet 20 to allow the devi ice L to be re-

- turned to normal position.

GO

85

If it is desired to put any set of trunks
out of service, the key K may be operated to
open the springs 104 and 105, thereby allow-

g the relay 11 to cleeller0'17e ard ‘1]&0 break-
ing the circuit of the hmp of the trunk line
- tipon which the wipers 21—24 are resting.
The wiper 21 is for the purpose of 1elea%1nf)"'

the device M and causing its wipers to- be
returned to normal posﬂslon when they

‘the relay 27

Jtamp 146,
moves his recelver, or as soon thereafter as

When the plug P* is inserted into the the ringing relay of the conhector deéner-

jack J2, a circuit is closed from ground G7

o

reach the hmlf, of thelr travel. Onl the

last contact of the row engaged by the wiper

21 is used. This contacl is connected with

the spring 26 of its corresponding trunk

line. Therefore, when the wipers are stand-
Ing Upon . the contacts of this trunk line and
the plug is inserted into the jack, a circuit is
closed from
and the trunk line, wiper 21 springs 143 of
(when it is energized, as pre-
viously explained) and the relay 28 to the

‘battery lead. The relay 28, upon energiz-

ing, breaks the circuit of the magnet 25 and

closes the circuit from. ground. through the
‘restoring magnet 32, springs 144 and 132
“and springs 133 to battery The relay 28 1s

slow acting so as to maintain this circuit
closed until the wipers have had time to
reach normal position before per mitting the

magnet 32 to deénergize.

70

ground through the spring 26

75

80

"When the relay 7 at the cord C is
bridged across the line upon ‘the com- |

pletion of the connection by the B-oper-

‘ator, in the manner previously explained,

this relay is energized by a current which is
supplied to the Tine through the windings
of the line relay 94 ot the connector L.

90

This current is in the proper direction to

cause the relay 7 to close the springs 145,
thereby completing a circuit through the
When the called subscriber re-

o17es, the called 511b5tat1011 1s provided with
ta,lkmg current over a circuit extending

Adrom ground (** at the connector E throucrh

one w 111(11110* of the back-bridge relay 147
SPrings 148 ringing relay springs 149, wiper
48, conductor 150, line conductor 151, ‘thence

throncrh the receiver and tmnsmlttel of the

9K

100

106

Sﬂb%t"ltl()n and bazk over #.e hne conductor |

152, springs 153, conductor 154, ringing relay
springs 155, springs 156 and the other wind-

Ing of the elay 147 to battery.
is energized by this current and, by shifting

Therelay 147

110

the springs 96 and 97 out of enﬂagement 5

with their back contacts into engagement

This tmnsPomtmn re-
verses the direction of the current in the re-
lav 7 of the cord C. This causes the relay

- with their front contacts, transposes the con-
nections between the windings of the line
relay of the connector and the two sides of
the talknw circuit.

115

7 to attract its armature in the oppdsite di-

‘rection, thereby opening the springs 145 to
“extinguish the lamp 146 to signify to the
opemtm that the called subscriber has an-

The relay 147 of the connector,
, also completes a circuit ex-

swered.
upon energizing

tending from O‘round G** through the side

switch wiper 121 springs 157 and the relay
158 to battery. The. relmy 158, upon ener-
0‘1,*111.9;, opens the mrcult of the ringing re-

lays 55 and 54 at the springs 126 so that the
cczlled subscriber will not” be Tung agam

129

125

130
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after he has answered. 'The relay 158 also
forms a locking circuit for itself through
the springs 159, so that it will not decner-
oize when the called subscriber hangs up the
receiver and allows the back-bridge relay
147 to deénergize. o

 When the calling and called subscribers
hang up their receivers upon the termina-
tion of the comversaticn, the A-operator 1s
oiven the usual disconnect signals in the

following manner: The hanging up of the.

receiver at the substation A destroys the cir-

cuit of the relay 8 in the cord, which, upon

deénergizing, permits the springs 72 and 73
to close, thereby extending a circuit from
oround (G?° through said springs 73 and 12,
armature 160 and lamp 71 to battery. 'The

 hanging up of the receiver at the called sub-

 station breaks the circuit of the conmnector
20

o

30-

35

back-bridge relay 147. The relay 147, upon
deénergizing, restores the current in the
cord supervisory relay 7 to its original di-
rection, thereby causing the springs 145 to

~ be closed again to light the lamp 146. The
A-operator, upon receiving the disconnect

signal, simply withdraws the plugs P’ and
P2, whereupon the automatic connection 1s
automatically released as follows: The re-
moval of the plug P? breaks the circuit of

the connector line relay 94, The relay 94,

upon deénergizing, brealks the circuit of the

relay 99. The relay 99, upon deénergizing, |

completes a circuit trom ground G through
the springs 108 and 109, spring 110 and 1its
back contact, release magnet 161 and ofl-

~ pormal springs 162 to battery. The magnet
161, upon energizing, immediately restores

40

o0
Jease mugnet 44 at the springs 164 when 1t

55

pot have completed connection fheréwith,

(0

the connector to normal position, and when

the switeh shaft reaches 1ts lowest position,
the springs 164
magnet 161 to deénergize. The deénergiza-

SR L
i L

separated to permit the
tion of the relay 99 also breaks the holding
cirenit of the release relay 45 of the selector
0. The relay 45, npon deénergizing, closes

£

“a cirenit from ground G° through the spring.
39 and itg back contact, spring 92 and 1ts

back contact, magnet 44 and off normal
springs 164 to battery. 'The magnet 44,
apon energizing, releases the selector D, and
the switch shaft breaks the circuit of the re-

reaches its lowest position.

In the above description of the operation
of the connector switch it was assumned that
the called line was idle. If the called line
had been busy, the connector switch would

because, when the wiper 50 engaged the con-
tncts of said busy line and while the side

switeh was vet in second position, a cireult

would have been closed from ground through
the _guﬂrded private bank contact of the
bugy line throngb the private wiper 50, side

switch wiper 121 and the lower winding of

the relay 165 to battery. The closure of the

winding of the relay 165 and the

1,146,821

springs 166 by thé energization of the rela,j?‘-
165 completes a circuit from ground G7

through the springs 100, springs 166, upper
private
magnet 116 to battery. The closure of this

circuit maintains the private magnet 116 en-

ergized after the relay 112 deénergizes after

the last impulse for the-last digit is deliv-

ered. Since the private magnet does not de-
energize, the side switch remains locked 1n
second position and the connection 1s not
completed at the side switch wipers 119 and
120. The relay 165, upon energizing, also
completes a connection from one terminal of
the busy signaling machine S through the
springs 167, contact point 168, side switch
wiper 120 -and condenser 169 and thence
back through the cord circuit to the calling
line, thereby giving the calling subscriber a
busy signal. The calling subscriber, upon

70,

7%

80

85

receiving the busy signal, will hang up his

receiver and cause the supervisory lamp 71
at the cord to be lighted. Since the back-

bridge relay 147 of the connector is deéner-

oized, the relay 7 at the cord will be ener-
oized in the proper direction to light the
Tamp 148. Therefore, the two lamps will be
lighted simultaneously and the operator will
remove the plugs, whereupon the automatic
switches D and E will be released in the
same manner as previously described.

In the system shown herein the numbers
of some of the automatic substations have
only three digits, while other stations have

four digits. In the device L the springs 19

must not be closed until the last digit of any
number is called, and therefore said springs
must not, be closed until the wheel 16 has
been rotated four steps. If a three-digit
number is called, the wheel 16 would, of
course. be rotated only three steps. In or-
der to cause these springs to be closed when
such a number is called, the operator may be
instructed to operate the calling device once
more after the last digit is called. This last

operation of the calling device will have no

effect on the automatic switches other than
to momentarily deénergize the line relay of
the connector. - At the device L, however,

“this operation of the calling device will

canse the wheel 16 to be advanced the fourth
step to close the springs 19, which 1s for the

purpose of starting the selection of the idle

trunk for the next call. o

Although the connector E as shown 1s
adapted to signal only two different sub-
stations on the same line, my Invention 1s
not necessarily limited to this number. It

is evident that by the simple addition of
“wipers and ringing relays the number of

stations which may be signaled selectively
may be increased to three, four, or more, as
desived. Tt is likewise to I understood that

while I have described this zonnector in con-

nection with a semi-automatic system, 1t 1s

90,
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equally as well adapted for use in any sys-
tem 1n which automatic switches are em-
ployed. R - o
What I claim as my invention is:—
1. In a telephone system, a plurality of
trunk lines, an impulse transmitting device,

and automatic means for maintaining said

impulse transmitting device in ¢onnection
with an idle trunk. - R
2. In a telephone system, a plurality of
automatic switches, a plurality of trunk
lines extending to said switches, an impulse

transmitting device for transmitting im-

pulses over said trunks for controlling said

switches, and means for maintaining said

impulse transmitting device always in con-
nection with an idle trunk. -

3. In a telephone system, a manual op-
erator’s board, automatic switches, trunk
lines extending from said manual board to
saldd switches, an impulse transmitting de-

~vice for transmitting impulses over said

trunks for operating said switches, and au-

tomatic means for maintaining said impulse

transmitting
with an i1dle trunk line,

device always in connection

4. In a telephone system, an A—opemtor’s -

position and a B-operator’s position, auto-
matic switches, trunk: lines extending from
said A-operator’s position through said B-
operator’s position to said automatic
swiiches, an 1mpulse transmitting device at
sald B-operator’s position .for transmitting
mmpulses over said trunks for operating said

switches, and automatic means for alwavs
‘maintaining saild impulse transmitting de-
- subscribers’ lines, a plurality of automatic
“switches for extending connection to said

vice In connection with an idle trunk.
5. In a telephone system, a plurality of
trunk lines, an impulse transmitting device,

‘automatic means for maintaining said im-

pulse transmitting device in connection with
an 1dle trunk, and a signal to indicate to
mitting devics is connected. _ o
6. In a telephone system, a plurality of
automatic switches, a plurality of trunk lines
extending to said switches, an impulse trans-
mitting device for transmitting impiilses
over sald trunks for controlling said

‘which of said trunk lines said impulse trans-

switches, means for maintaining said im-

pulse transmitting device always in connec-

tion with an idle trunk, and & signal to in-
dicate to which of 'said trunk lines said

impulse transmitting device is connected.
7. In a telephone system, a manual oper-

ator’s board, automatic switches, trunk Iines

extending from said manual board ¢o said

switches, an impulse transmitting device for
transmitting 1mpulses over said trunks for
operating said switches, automatic means

for maintaining said impulise transmitting

device always in connection with an idle
trunk line, and a signal to indicate to which

of said trunk lines said impulse transmitting

~operator’s - position

=

8. In a telephone system, an A-operator’s
position and a B-operator’s position, auto-
matic switches, trunk lines extending from

- said A-operator’s position through said B-

operator’s position to said automatic

switches, an impuise transmitting device at.

sald B-operator’s position for transmitting

1mpulses over said trunks for operating said

switches, automatic means for alwaysmain-
taining said 1mpulse transmitting derice in
connection with an idle trunk, and a signal

to indicate to which of said trunk lines said

mmpulse transmitting device is connected.
J. In a telephone system, a plurality of

trunk lines, a calling device normally con-

nected with one of sdid trunks, automatic

means controllable by said calling device
“for extending a connection from said trunk

line to a called subscriber, and means con-

trolled by said calling device for automati-.-

caily disconnecting said calling device =~ 11
the trunk line after the call is compicii
and for connecting it with an idle trunk.
10. In a telephone system, a plurality of
subscribers’ lines, a plurality of automatic
switches for extending connection to said
subscribers’ Iines, a plurality of trunk lines

extending to said switches, an impulse

transnntting device normally connected with
one of said trunks for controlling said auto-
matic switches, and means for automatically

~disconnecting said impulse transmitting de-

vice from the trunk upon the completion of

a call and for then connecting said impul-z

transmitting device with an idle trunk.
11."In a telephone system, a plurality of

subseribers’ lines, a plurality of trunk lines
extending to said switches, an impulse trans-

70

75
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105

mitting device normally connected with one .

of sald trunks for controlling said automatic

switches, and means controlled by said im- |

pulse transmitting device for disconnecting

said 1mpulse transmitting device from the

trunk upon the completion of a call and for
then connecting said impulse transmitting

device with an i1dle trunk. |

110

12. In a telephone system, a plurality Of'

subsceribers’ lines, means for extending a
connection between any two of said lines,
sald means including an A-operator’s posi-
tion, a' DB-operator’s position, automatic
switches, trunk lines extending from said
A-operator’s position -through - said B-
to said automatic
switches, an impulse transmitting. device
normally connected with one of said trunk

lines for controlling said autematic switches,

and means for automatically disconnecting
sald Impulse transmitting device from said
trunk after the call is completed and for
connecting 1t with an idle trunk. o

115
126

13. In a telephone system, a plurality Q‘f -

- subscribers’ .lines, means for extending a

159
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connection between any two of said lines,

said means including an A-operator’s posi-

- tion, a B-operator’s position, autornatic

- gwitches, trunk lines extending from sad

l-ﬂ.li
n
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position

A-operator’s position through sald B-oper-
ator’s position to said automatic switches,
an impulse transmitting device normally
connected with one of said trunk lines for

controlling said automatic switches, and
“means controlled by said impulse transmit-
ting device for automatically disconnecting

said impulse transmitting device from said

trunk after the call is completed and for

connecting it with an idle trunk. -
14. In a telephone system, a manual op-

erator’s board, automatic switches, a plu-

rality of trunk lines extending from said

‘board to said switches, an impulse transmit-
ting device normally

| connected to one of
said trunk lines for controlling said switches,
and means for automatically disconnecting
said impulse transmitting device from the

trunk line when the call is completed and
for then connecting it with an 1die trunk.

15. In a telephone system, a manual op-
rator’s board, automatic switches, a plural-

ity of trunk lines extending from said board
to said switches, an impulse transmitting
device normally connected to one of saud
trunk lines for controlling said switches, and -
means controlled by said impulse transmit-

ting device for automatically disconnecting

‘said impulse transmitting device from the

trunk line when the cull is completed and
for then connecting it with an idle trunk.

16. In a telephone system, an A-operator’s
and a B-operator’s position, auto-
matic switches, trunk lines extending to
switches, a calling device normally connect-
ed with one of said trunk lines, means at

“gaid A-operator’s position for connecting

&b

60

with which said callin

with said trunk lines, and a signal at gald
B-operator’s position for indicaling when
said A-operator connects with  the trunk
o device is connected.

17. In a telephone system, a plurality of
trunk lines, a calling device normally con-
nected with one of said trunks and adapted
to be operated a plurality of times In estab-

lishing a connection between a calling and’

a called subscriber, and means for discon-

necting said calling device from said trunk
‘and cennecting the same with an idle trunk
when said calling device has been operated
g predetermined number of times. -
18, In a telephone system, an operator’s

cord circuit, automatic switches, trunk lines

extending from said cord to said switches,
an impulse transmitting device normally -
connected with one of said trunksand adapt-

ed to be operated a plurality oif fimes 1n

- establishing a connection between a calling

45

and a called subscriber, and means for dis-
connecting said impulse transmitfing device

from said trunk and connecting the same

sa1cl .
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with an idle trunk when said 1impulse trans-
mitting device has been operated a prede-
termined number of times. '

~19. In a telephone system, an A-operator’s
position and a B-operator’s position, auto-

matic switches, trunk lines extending from
said A-operator’s position through said bB-
operator’s position to said switches, an 1m-

-pulse transmitting device at said I-oper-

ator’s position normally connected with one
of said trunks for controlling said switches,

said - impulse transmitting device being
~adapted to be operated a plurality of times

in establishing a connection between a call-
ing and a called subseriber, and means for
disconnecting said impulse transmitting de-
vice from said trunk and connecting the

same with an 1dle trunk when the same has

been operated a predetermined number of

times.

20. In a telephone system, a plufality of

trunk lines, a calling device, a step-by-step

switch for connecting said calling device
with one of said trunks, and means for oper-
ating said switch upon the completion of a
call. R | ey .

21. In a telephone system, an A-operator’s
matic switches, trunk lines extending from
sald A-operator’s position to said switches,
a calling device at said B-operator’s position
normally connected to one of said trunks; a
step-by-step switch for controlling the con-
nection of said calling device with sald
trunk, and means for operating said switch

upon the completion of each call to con-

position and a B-operator’s position, auto-

70

75

80

85

90
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100

nect said calling device with the next idle =

_ trunk.

292. In a telephone system, an A-operator’s

position and a B-operator’s position, auto-

matic switches, trunk lines extending from

RN DUing X
~said A-operator’s position to said switches,
a calling device at said B-operator’s position

normally connected to one of said trunks, a
step-by-step switch for controlling the con-
nection of said calling device with said

trunk, means for operating said switch upon

the completion of each call to connect the
calling device with the next idle trunk, and
a signal to indicate with which trunk said
calling device Is connected. - * o

23. In a telephone system, a plurality of .

10_5' |

1106

115

trunk lines, a calling device normally con-

-fnécted_witl} one ot said trunk lines, a step-
by-step. switch adapted to control the con-

nection of said calling deviee with said trunk
lines, said switch including a plurality of
arms adapted to contact with corrésponding

120

bank contacts, and means for returning said

arm to the first of said contacts when they

“come in contact with the last of said con-
- tacts. | T e

- 24. In a telephone system, an- A-operator’s -
position and a B-operator’s position, auto-
‘matic switches, trunk lines extending from

1256

130
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‘said A-.{}péfat{)l‘?é; position through said B-

operator’s position to said automatic switches,

“an. 1mpulse transmitting device at said B-

operator’s position for transmitting impulses
over sald trunks for operating said switches,
atntomatic means for always maintaining said
impulse transmitting device in connection
with an idle trunk, and means at said B-

| op%rator’s position for controlling thé: release_

of said switches.

25. In a telephone system, an A-operator’s

position and a B-operator’s position, auto-

matic switches, trunk lines extending from

said A-operator’s position through said

B-operator’s' position to said automatic

switches, an impulse transmitting device at

. said B-operator’s position for transmitting

20
25

30

impulses over said trunks for operating said
switches, automatic means for always main-

taining said impulse transmitting device in
connection with an idle trunk, a signal to

indicate to which of said trunk. lines said
1mpulse- transmitting device is connected,
and means at said B-operator’s position for
controlling the release of said switches.

26. In a telephone system, a plurality of

‘subscribers’ lines; means for extending a
connection between any two of said lines,

Y

sald means .including_ an A-operator’s posi-

tion, a' B-operator’s position, - automatic
switches, trunk lines extending from said

- A-operator’s position through said B-oper-

39

40

435

ator’s position to said automatic switches,

an impulse transmitting device normally

connected with one of said trunk lines for

controlling said automatic switches, means

for automatically disconnecting said im-
pulse transmitting device from said trunk
after the call is completed and for connect-
ing 1t with an idle trunk, and means at said

B-operator’s position for controlling the re-
lease of said switches. | |

-27. In a telephone system, an A-operator’s

‘position and a B-operator’s position, auto-
matic switches, trunk lines extending to- said
- switches, a calling device normally connect-

- ed with one of said trunk lines, means at said

~ said trunk lines, a signal at said

50

with
-oper-
ator’s position for indicating when said
A-operator connects with the trunk with

A-operator’s position for “connectin

which said calling device is connected, and
means at said B-operator’s position for con-
trolling the release of said switches. ..

of banks of contacts, a

nector for operating the same.

for operating the same.

R & |

98, In a telephone syste

s a connector

switch, a plurality of sets of contact arms

for said switch, a plurality of sources of

09

ringing current, means for connecting a .

different source of ringing current with each
set of said arms,'a calling device, and auto-

60

matic means for connecting the calling de-~

99, In a télephone system, a subscriber’s

line, a connector switch for connecting with
~said line, said switch including a plurality

of sets of arms for connecting with the line,

plurality of relays, means controlled by said
relays fy '
ringing current with each set of said arms,
a calling device, and automatic means for
connecting the calling device with the con-
nector for operating the same. = .
30. In a telephone system, a subscriber’s

sald line, said switch including a plurality
plurality of arms

or connecting a different source of-

~vice with the connector for operating the
‘same. - - |

a plurality of sources of ringing current, a ',

70

70
line, a connector switch for connecting with =

adapted to engage with each of said banks,

sald arms being angularly displaced where-

of a bank as the next of said arms engages
the first contact, a plurality of sources of

Tinging current, means for connecting a

different source of ringing current with each
arm. associated with a bank of contacts, a

- calling. device, and automatic means for

connecting the calling device with the con-

31. In a telephone system, a subscribef_"s
sald line, means associated with the con-
nector for applying ringing current to the
said line, said means incluuing a plurality
of ‘relays, means controlled by each of said

-relays for connecting a separate source of

ringing current with said line, means for
energizing sald relays simultaneously and
applying ringing current to the line, a call-
ing device, and automatic means for con-
necting the calling device

Signed: ‘by me at Chicago,

| - MICHAEL SCHWARTZ.
Witnesses: . |
- ArtaUr J. Ray,

. K. D. Farer.

80

by one of said arms leaves the last contact -

85

0
lme, a_connector switch for connecting with

96

100

with the connector
. -_C"obk. county, -
- Ilinois; this 24th day of November, 1911.
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