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AUTOMATIC TELEPHONE SYSTEM.

- Application filed May 8, 1924. Serial Wo. 711,750,

This invention relates to telephone sys-
tems and more particularly to telephone sys-
tems employing switches in completing some
portion of a telephone connection.

One of the principal features of this pres-
ent invention resides in the arrangement by
which calls from a main exchange may be
extended through an attendant operator’s
position associated with a private automatic
exchange to a subscriber’s felephone line and
the circuit thereby extended is provided with
o minimum number of transmitter current
dissipating devices such as impedances and
condensers.

Another feature of the invention consists
in the arrangement by which a register
sender is not seized until the subscriber ini-
tiating the call starts to dial the number of
a wanted subscriber.

The above mentioned features together
with others will appear from the descrip-
tion and appended claims.

Tor a better understanding of the inven-
‘tion, reference is made to the drawings in
which Figs. 1 and 2, when arranged in the
order named and with Figs. 3 and 4 below
1 and 2, diagrammatically represent a por-
tion of a telephone system employing the
present invention.

The progressively movable switches here-
in disclosed, may be substantially similar to
those disclosed in the “patent to Clement,
#1,107,158, patented August 11, 1914 It
will be noted that certain of these switches,
such as the units register, are provided with
sets of contacts, such as 96, 129 and 132,
which are referred to as off-normal contacts.
Tt will be understood, however, that these
contacts are the ordinary terminals or con-
tacts in the contact bank of the register
switch, whereas the spring shown intersoe-
diate these contacts is a switch brush such
ag that shown at 98 or 99. The small nu-
merals such as 3 to 25 placed adjacent to
contacts such as 132 indicate that the con-
tacts 8 to 25 of the terminal bank engaged
by the off-normal brush are connected to-
gother. Also at 85, 2/3 means that terminals
S and 8 of the contact bank are connected
together. :

Tt is believed that the invention will best
be understood by describing. the method of
blishing a telephone connection from a
ing substation such as A to o called subs

station such as that designated B. When the
subscriber at A removes his receiver from
its switch-hook, the line relay 5 is energized
in a circuit traceable from grounded bat-
tery, winding of this relay, uppermost back
contact and armature of cut-off relay 6,
lower side of the calling line and through
the substation network at A in series, over
the upper side of the calling line, upper-
most armature and back contact of cut-off
relay 7 to ground. In the event that the

brushes 8, 9, 10, 11; 12, 13 and 14 of the

primary switch are not standing in engage-
ment with the terminals of an idle pair of
trunks, the energization of the line relay 5
closes an operafing circuit for the motor
magnet 15 extending from ground at the
upper armature and back contact of cut-off
relay 6, lowermost armature and front con-
tact of relay 5, winding, back contact and
armature of the motor magnet 15, front con-
tact and innermost armature of the line relay
5, and resistance 16 to grounded battery.
Under the control of this circuit the motor
magnet 15 advances the brushes 8 to 14 in-
clusive of the line switch until the test brush
10 encountérs a test terminal associated with
an idle pair of trunks.

Let it be assumed that the first pair of
idle trunks is that shown in Fig..1 so that
when test brush 10 encounters the test ter-
minal 17 of this idle pair of trunks, a eir-
cuit is closed from ground, back contact and

armature of relay 18, test terminal 17, test
‘brush 10, low resistance winding of cut-off

relays 7 and 6 in series, inner front contact

and armature of relay 5, resistance 16 to
grounded battery. .The motor magnet 15 1s

‘shunted and the cut-off relays 7 and 6 are

thus operated. These relays at their arma-
tures and. front contacts, extend the two
sides of the calling line in series to the odd
trunk circuit of the selected pair. This ex-
tended cireuit is traceable from grounded

‘battery, winding of the slow releasing relay

19, inner back contact and armature of relay
20, line switch brush 9, uppermost front con-
tact and armature of cut-off relay 6, over
the lower side of the calling line and through
the substation circuits at A in series, over
the upper side.of the calling line, upper-
most front contact and armature of cut-off
relay 7, line switch brush 8, middle armature
and back contact of relay 90 to ground.

55

80

65

70

80

85

90

100

105



2

e

Relay 19 is operated in this circuit and at
its: Iowermost armature and front contact,
completes a circuit from ground through the
winding of relay 18 to grounded battery.
5 The operation of relay 18 extends a holding
circuit from grounded battery, resistance,
front contact and armature of relay 18, test
terminal 17, line switch ‘brush 10 .and
through ‘the high resistance windings in
v multiple of the cut-off relays 6-and 7, inner
front contact .and armature of relay 6 to
ground. As soon as the relay 19 is ener-
gized, 1t closes an operating-cirenit for the
motor magnet 27 of the odd secondary line
i5 switeh and in the event that the brushes 92
to 26 inclusive of this switch ave not resting
In engagement with the terminals of an idle
secondary trunk circuit the motor-magnet 27
advances its brushes 22 to 28 inclusive until

26 the test brush 26 engages a test terminal

which is characterized as idle by the pres-
ence of ground potential thereon. '
~“When the test brush 26 locates an idle sec-
ondary trunk, a cirenit is closed for operat-
¢ 1ng the switching relay 20 and shunting the
motor magnet 27.  “This circuit is traceable
from grounded battery, resistance 28, front
. contact of relay 19, through the low resist-
ance winding of relay 20, inner armature
50 and back contact of relay 21, test brush:26,
test conductor 29 of -the idle trunk circuit,
mner left hand armature and back contact
of relay 59, to ground. The magnet 27 is
‘thus disabled and -the switching relay 20
55 is operated to. extend through its armatures
and front contacts the calling line and the
primary trunk to which it is <connected
through the secondary line switch brushes 22

and 24, to conductors 32 and 83. This ¢ir-
40 cwit 1s.continued from conductor 33 through

the inner upper armature and back contact
of relay 65, outer continuity.spring and back
~.contact “of relay 66, continuity spring and
back contact of velay 67, vight hand wind-
45 ing of relay 69 to grounded battery and
from conductor 32 through the middle arma-
ture and back contact of relay 65, inner con-
- tinuity spring and back contact of relay 66,
left hand winding of relay 69 to ground.
50 The relay 69 is tliereby operated and closes
an actuating circuit for the slow releasing
relay 59, This last named relay at its in-
ner front contact and armature completes
the holding circuit for the secondary line
so switch from grounded battery at relay- 59,
front contact and armature of this relay,
conductor 29, test brush 26, left hand wind-
ing of relay 21 and through the high resist-
ance winding of relay 20, front contact and
66 armature of this relay to ground. 'The oper-
ation of the relay 20 disconnects the relay
19, which, in turn, opens the operating cir-
‘cuit of the motor magnet 27.
The apparatus is now in condition to re-
65 ceive the tens series of impulses and in re-

from grounded he
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sponse to.the first impulse, which is trans-
mitted over the two sides of the calling line
to the relay 69, over conductors 82 and 83,
this last named relay retracts its armatures.
This is effective to operate the relay 67, over
a circuit from grounded battery; winding of
the motor magnet 72, right hand winding of
relay 67, conductor 73, uppermost armature
and back contact of relay 65, armature and

back contact ¢t relay 69, front contact and

armature of relay 59 to ground. As soon as
the relay 67 is operated in the manner just
described, it is locked in this condition over
& circuit Trom ground, right hand armature
and front contact of relay 59, conductor 74,
continuity spring and back contact of the
velay 75, left hand armature and front con-

tact of relay 67, conductor 76, inner back

contact and armature of relay 77, outer front
contact and armature of relay 59, resistance
to grounded hattery. With the velay 67
operated the slow releasing relay 91 of Fig.
4, is operated .through the off-normal con-
tacts 171, sender selector brush 81 in its
first position, outermost armatire and front
contact of relay: 67 to ground.

¥When the impulse springs of the dial
sender ave closed at the end of the first im-
pulse of the tens series, the impulse relay
55 of g, 4 is operated in a circuit from
grounded battery, winding of this relay,
sender selector brush 80, innermost armature
and continuity spring of relay 67, conductor
84, and thence through the back contact and
continuity spring of relay 68, inner back con-
tact and armatureof velay 65, over conductor
33 to the calling line and thence over the
other side of the calling line and the ex-
tended connection through conductor 82 and
to ground through the wmiddle continuity
spring and pack contact of relay 65, continu-
ity spring and back contact of relay 66, left
hand” winding of relay 69 to ground. "The
relay 88 is energized m this circuit and ef-
fects-the operstion of the motor magnet 79
of the sender selector in a circult traceable
ttery winding ‘'of the-mag-
net 72, its avmature and back contact, mid-
dle ‘contact and armature of relay 67, so-
lector brush 79, front contact and armatuve
ot relay 83, off-normal contact 85 cloged in
its first position, to ground. TUnder the con-
trol of this- cirenit the motor magnet ad-
vances ifs brushes 78 to 82 inclusive into
their second position. At this time relay
172 is operated from grounded battery at
the left hand armature and front conbact of
relay 91, conductor 90, brush 78 in position
two, winding of relay 172, brush 82, contact
174 and armature ot relay 67, back contact
and continuity spring of relay 75, conductor
74, front contact and armature of relay 59
to ground. ‘Relay 172 when operated ex-
tends conductor T1 of ‘the impulse circuit to

ek

ground independent of-the left winding of-
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relay 69. - The energization of the impulse
relay causes the motor magnet 86 of the tens
register to be energized from’ grounded bat-
tery, winding of this magnet, its back con-
tact and armature, tens register brush 87 in
its first position, conductor 88, inner front
contact and armature of the impulse relay
83, off-normal contacts 85 to ground.. Under
the control of this circuit the tens régister
is moved from position one into position two.
The relay 91 is now held operated through
off-normal contacts 94, conductor 95, off-
normal contacts 129 in multiple with magnet
86. In response to the second impulse of the
tens series of impulses, the impulse relay 83
retracts its armatures and thereby closes a
cireuit from ground, through off-normal con-
tacts 85, inner avmature and back contact
of the impulse relay 83, conductor 89, reg-
ister brush 87 in its second position, arma-
ture back contact and winding of the motor
magnet 86 to grounded hattery to move the
tens register into position three. When the
impulse relay 83 is energized at the close of
this series of impulses, the motor magnet 86
is operated from ground at the off-normal
confacts 85, armature and front contacts of
relay 83, conductor 88, brush 87 in its third
position, armature, back contact and winding
of the motor magnet 86 to grounded battery.
Under the control of this circuit the brush
87 is advanced into position four. In re-
sponse to the third and last impulse of this
series the impulse 83 retracts its armature
and again completes a circuit for the motor
magnet 86, causing the same to advance its
brushes into their fifth position.

At the close of this series of impulses, the
impulse relay 83 again attracts its arma-
tures, thereby closing a circuit over conduc-
tor 83 to energize the motor magnet 86 which
advances the brushes of the tens register into
their sixth position. Since the impulse re-
lay 83 is now held operated for a relatively
long interval, the change-over relay 91 de-
energizes and thereby completes an operating
cirenit for the motor magnet 92, which cir-

cuit is traceable from grounded battery,

winding back contact and armature of this
magnet, units register brush 93 in its first
position, inner armature and back contact
of relay 91, front contact and armature of
relay 83 to ground. Under the control of
this” cirenit the units register brushes are
advanced into their second position. In this
position the change-over relay 91 is now op-
erated from grounded battery, winding of
this relay, off-normal contacts 94, conductor
95, off-normal contacts 96 closed in. the sec-
ond position of the units register to ground.
"This enables the change-over relay 91 to be
operated before the impulse relay regponds
to the units impulses. In response to each
of the six impulses of the units series of im-
pulses relay 83 vibrates its armature and on

8

the first retraction of its armatures a circuit
is closed from ground, outer armature and
bacl contact of relay 83, units register brush
93 in its second position, armature back con-
tact and winding of the motor magnet 92 to
grounded battery.. Under the control of this
civenit, the motor magnet advances the
brushes of the units register into their third
position to close the off-normal contacts 132
<o that the change-over relay 91 is held op-
erated in multiple with the motor magnet
92. When the impulse.relay 83 is energized
at the close of its first impulse, the motor
nagnet 92 is again operated from grounded
battery, winding of the motor magnet 92, its
back contact and armature, register brush 93
in its third position, outer front contact and
armature of relay 83 to ground so that the
motor magnet advances the units register
brushes into their fourth position. In re-
sponse to each of the succeeding impulses of
the units sevies, the motor magnet is like-
wise operated to cause the brushes of the
units register to be advanced two steps.

At the close of the units series of im-
pulses, the impulse relay 83 holds its arma-
tures attracted for a relatively long period,
causing the change-over relay 91 to retract
its armatures. This is effective to close a
circuit from grounded battery, winding of
the relay 97, conductor 98, brush 99 in its
fourteenth position, conductor 100,  outer
back contact and armature of relay 91, con-
ductor 101, through both” windings in se-
vies of relay 102 and its continuity spring
and back contact, through the outer conti-
nuity springs and back contacts of other re-
lays such as 102* and 102" similar to 102,
associated with the other register senders of
this group and through the inner back con-
tacts and continuity springs of these relays
to ground at the inner continuity spring of
relay 102. - Relays 97 and 102 ave operated
in this circuit and the relay 102 locks itself
operated through its inner armatire and
continuity spring to ground. = The motor
magnet 72 of the sender selector is now op-
erated to - advance the register selector
brushes from position two to position three.
This is accomplished by a circuit closed
from grounded battery, winding, back con-
tact and armature of this magnet, middle
front contact and armature of relay 67,
brush 79 in its second position, conductor
104, left hand front contact and armature
of relay 102, left hand front contact and ar-
mature of relay 105, off-normal contacts 130
to ground. The energization of relay 102
also opens the operating circuit for the
slow-releasing relay 103 but before this re-
lay retracts-its armature, the siow releasing
relay 106 is energized in a circult now ex-

tended from grounded battery, winding of

the motor magnet 72, its armature and hack
coutact, middle front contact and armature
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of: relay 67, selector brush 79. in its third
position, conductor 107, left hand winding
of relay 108, front contacts and armatures
of relay 103, 102 and 105, through off- n’or—
mal contacts 130 to ground. When unc ter
the control of this cireuit the relay 106 is
energized and after velay 108 retracts its ar-
mature, relay 106 temporarily locks itself
energized over a so-called test circuit from
ground - through oﬂ"-normul contacts 130,
left hand armature and front contacts of
relays 105 and 102, armature and back con-
tact of relay 103, inner armature; front con-
tact and Wmdmo of relay 106 conductor
108, tens. register bnmh 109 in its sixth post-
ilon, tllfouoh the contact 110 and armature
of relay 97, conductor 111 and since the
called line is one of the same pair of lines
as the calling line its test conductor is now
extended through the lower inner armature
and front contact of the cut-off relay 7 and
the operated primary line switch brush 11,
conductor 112, armature and baclk contact of
relay 118, left hand winding .of the relay
114, conductor 115, armature and contact of
relay 1138 to grounded battery. Relay 114 is
thus energized and relay 131 is operated
frem grounded battery, winding of this re-
lay;: front contact and armature of relay
114, inner back contact and armature -of
relay 118 to ground. Relay 131 then closes
an operating eircuit for the motor magnet
117 of the even secondary line switch from
grounded battery, resistance, lower frouvt
contact and. armature of relay 131, winding
of the motor magnet, its armature and back
contact, inner front contact and armature of
relay 131, inner back contact and armature
of relay 113 to ground. - At the inner left
hand front contact and armature of rela Ly
114 the test brush 118 which is used only on
a terminating call is rendered effective
while the test brush 119 which is used when
line B originates a call is ineffective at-this
time. Under the control of the circuit for
the motor-magnet 117, previously described,
the brushes 118 119, 120, 191 and 192 of the
even secondary Tine switch are advanced un-
til the test brush 118 encounters the incom-
ing terminals of the bridge circuit which
have previously been connected to the. call-
ing line. At this time the relay 118 is op-
erated to disable the-motor magnet 117 and
gtop the brushes ef the even secondary lins
gwitch in engagement with the terminat-
ing end of the mentioned bridge *mm*
The operating circuit of the relay 113 is
traceable from grounded battery, Tesistance,
lower front contact -and armature-of relay
181, through the low resistance winding of
'1elav 113, inmer left hand armature and
front contact of relay 114, test brush 118,

" test-terminal 190, conductor 173; sender se-

lector brush 78 .in its third pesition, sender
selector- brush 82 in it third position, con-

cireuit of the holding relay 105.

- ! 1,664,048

tact 174 and armature of relay 67, back con-
tact and contmmty spring of relay 75, con-
ductor 74, right hand front contact zmd ar-
mature of 1(31&;7 59.to ground. As soon as
the relay. 113 is oper@ted it extends the
called line through the brushes 13 and 14 of
the primary line switch and through. the
brushes 120 and 122 of the secondaly line
switch to the conducters 123 and 124 of the
terminating end of the bridge circuit. Also
when the mlav 118 is operabed it closes a
locking circuit. for itself from ground,
through it upper armature and front con-
tact, its high resistance winding, winding of
y 114, “brush 119 of the sncmdary hne
switch, cond hlcwr 125, winding of the ring-
ing relay 77, left hand front contact and
armature of miav 59 to grounded battery.
The ringing relay is operated in this cir-
enit and through its outermost armature and
front contact, connects a source of ringing
current thr uoh the right hand Wlndlncr of
d“e trip 3elm 75, 11ght hand back contact
and armature of this relay, conductor 126,
middle oack contact and continuity spring
of relay 65, conductor 128 of the selected
bridee and thence through the extended cir-
cuit to substation B and through the signal

arm

" therea L, over the other side of the called line

and the extended connection to conductor
}24, innermost continuity  spring and back
contact of relay 65, left hand winding of the
relay 66 to ground. Ringing current is sup-
nTied over the last described cireuit until the
subs cmber at substation B removes his re-
ceiver from its switch hook, at which time
the trip relay 75 is operated in the well
known manner to disconnect the ringing eur-
rent. Trip relay 75 as soon-as it is operated
closes a locking cireuit for itself through its
left hand winding, inner armature and con-
tinuity spring to. ground through the right
hand front contact and armature of the relay
59. It should be stated that the right hand
contacts of trip relay 75 are so arranged that
the front contacts are closed before the back
contacts are opened.

The connection is now completed between |

substations A and B and talking battery for
the calling subscnber is Supphed through
windings of relay 69 in series, while talking
1)‘Ltterv for the called subscriber is supplied
through both windings in series of the re-
lav 06

"As soon as the trip relay 75 is operated
1L interrupts the locking circuit for the relay

67 which has been maintained operated at
the inner back contact and continuity spnng
of the relay 75. In this way the relay 67 is
deepertnzed which interrupts at its outer-
most a rm‘lture and front contact the locking
After a
brief interval relay 105 deenergizes and
thereby completes a “circuit from ground, its
back contact and armature, conducfor 127
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sender selector brush 81 in its third position,
outermost armature and back contact of re-
lay 67, back contact, armature and winding
of the motor magnet 72 to grounded battery.
This circuit operates the motor magnet 72,
which in turn advances the brushes of the
sender selector into their fourth position
where the operating circuit of the motor
magnet 7% is continued through the brush 81
of the sender selector, so that the brushes
of this switch are advanced into engagement
with the termninals associated with the next
idle register sender. When the relay 105
releases, the units register is advanced to its
normal position by a circuit extending from
grounded battery, through motor magnet 92,
its back contact and armatuve, off-normal
contacts 132, left hand back contact and ar-
mature of relay 105, off-normal contacts 130
to ground. The motor magnet 92 intermit-
tently interrupts the circuit just described
and thereby advances the brushes of the units
register info their normal position, at which
time off-normal contacts 129 are closed.
This is effective to close the operating cir-
cuit for the motor magnet 86 of the tens
register from grounded battery, winding,
back contact and armature of this magnet,
oft-normal contacts 129, back contact and
armature of relay 105, off-normal contacts
130 to ground.. When the tens register has
reached its normal position, off-normal con-
tacts 130 are opened to cause the relay 128
to deenergize. This register sender is now
in readiness for use on a succeeeding call.

Tt will be understood that the sender selec-
tor, individual to the bridge cireuit such as
shown in Fig. 2 is provided with a set of con-
tacts similar to those shown for each register
sendler provided in the system. In the fore-
going description it has been pointed out
that when the register sender employed in
establishing a connection is released, the
brushes of the sender selector are advanced
into engagement with the terminals assoei-
ated with the next idle register sender.
Vhen this last mentioned sender is seized by
some other sender selector, individual to an-
other bridge circuit the sender selector of
Fig. 2 advances its brushes into engagement
with the terminals of an idle register sender
so that a register sender is always preselected
for use. 'The arrangement by which the
sender selector of Fig. 2 preselects another
idle register sender when the preselected
sender is seized at some other bridge circuit
i as follows: At the time when the second
bridge circuit is connected to the preselected
register sender, a relay such as 67, associated
therewith, is operated in the manner previ-
ously described so that a cirvenit Is closed
from the ground, outer right hand front con-
tact and armature of that relay 67 through
a brush such as 81 of the sender selector as-
sociated with the second bridge circuit and

8

through the multiple connected contacts of

the sender selectors, brush 81 of the sender
selector, Fig. 2, armature and back contact
of the relay 67 of Fig. 2, back contact, arma-
ture and winding of motor magnet 72, to
oround battery. Under the control of this
circuit the motor magnet 72 advances its
brughes, 78 to 82 inclusive, into their second
position where an operated circuit for the
motor magnet is completed in the second
and thizd position of the switch, traced from

grounded battery, winding,  armature and.

Back contact of Inotor 72, back contact and
armature of relay 67, brush 81, second and
third position contacts of the selector switch,
conductor 127, armature and back contact of
a relay 103 of the preselected register sender
shown in Fig. 4 to ground. - Under the con-
trol of this circuit the sender selector is ad-
vanced into its feurth position where the
fourth and fifth contacts of the switch are
grounded to close an operating circuit of

motor magnet 72 to advance the sender selec-

tor switch into engagement with the first set
of contacts associated with the next register
sender. The sender selector thus continues
to. operate until it locates or preselects an
idle register sender for use. ‘

0dll to a busy line.

Tet it be assumed that at the conclusion
of the setting of the register sender, the
called line is busy, under this assumption
the test circuit including the conductor 111
is not completed at the relay 108 of Fig: 4.
The motor. magnet 72 of the sender selector
is thereupon operated in a circuit closed
from grounded battery, winding of this
magnet, its armature and back contact,
middle front contact and armature of relay
67, brush 79 in its third position, conductor
107, -inner back contact and armature of
relay 106, back contact and armature of re-
lay 108, {front contact and armature of relay
102, left hand front contact and armature
of relay 105, off-normal contacts 130 to
ground. Under the control of this circuit,
the sender selector - advances -its brushes
78 to 82 inclusive into their fourth posi-
tion. In this position, the trip relay 75
is operated in a circuit - closed irom
grounded Dbattery, its left hand winding,
selector brush 82 in its fourth position, eon-
tact 174 and armature of relay 67, inner
back contact and continuity spring of relay
75, conductor T4, front contact and armature
of relay 59 to ground.  The trip relay 75 on
operation locks itself in this condition
through its armature and continuity spring.
The locking circuit of the relay 67 is thus
opened permitting this relay to deenergize,
whereupon the sender selector is operated
from grounded battery, winding of its motor
magnet 72, its armature and back contact,
outermost back contact and armature of re-
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lay 67, selector brush 81 in positions 4 and
5 to ground. Under the control of this
and similay citcuits the motor magnet 72
advances the brushes of its sender selector

“into -engiagement with the first position

connected to an'idle register sender. - Also
as soon as the trip relay is operated,
the busy tone is applied from the source

B. Z. through the armature of ringing relay

77, front contact and avmature of the trip

relay 75, thence over the extended connec-

tion to the calling substation to indicate to

- the calling subscriber that the wanted con-

niection’can not he established. The calling
subscriber may then release the connection
in the manner already described by placing
his receiver on its switch hook. Also when
the telay 67 of Fig. 2 deenergizes the hold-
ing relay 105 of Fig. 4 of the register sender
deenergizes perinitting the restoration of the
tens ‘and units registers of this sender to
their normal position.

Call from a private automatic exchange sub-
scriber to a subscriber at o manual ex-
change. :

Let it be assumed that the subscriber at
A desires -a telephone connection to a tele-
phone line terminating at a main exchange
(not shown). TUnder this assumption the
calling line 1s extended to the attendant op-
erator’s position of Fig. 8, where the op-
erator is provided with apparatus (not

shown) to extend the connection to the main

exchange where the connection is completed
to the called line. In the case of such a
connection the calling subscriber initiates the
call by removing his Teceiver from its switch
hook, and thereupon operates his dial sender
to seize a register sender in the manner al-
ready ‘described. = 'Thereafter this register
sender switch such as that shown in Fig. 4
is associated with the bridge in the manner
already described and the calling party dials
“00” to set the tens and units registers of
this associated sender. After the adjusting
of these registers the testing of the attend-
ant operator’s position is effected over a test
circuit including the conductor 134, inner
armature and back contact of relay 185,
winding of relay 136 to grounded battery.
Slow releasing relay 186 is theréby operated
and ‘at its right hand armature and front con-
tact effects the operation of the slow releas-
ing relay 137. The motor magnet 138 is now

energized from grounded hattery, resistance,

Ieft hand contact and armature of relay 137,
winding. back contact and armature of motor
magnet 138, front contact and armature of
relay 137, inner back contact and armature
of relay 189 to ground. Under the control
of this circuit the brushes 140, 141, 149, 143,
144 and 157 of the operator’s line switch are
automatically advanced until the test brush
141 encounters the test terminal 145 of the

1,864,943

terminating end of the bridge cireuit to
which the calling line has been connected.
Then relay 139 is operated from grounded
battery, front contact and armature of relay
187, winding of relay 139, armature and
contact of relay 136, brush 141, conductor
173, sender selector brush 78 in its third po-
sition, sender selector brush 82 in its third
position, left hand front contact and arma-
ture of relay 67, back contact and continuity
spring of relay 75, right hand front contact

and armature of velay 59 to ground. The

relay 189 is energized in this circuit and
locks itself operated from ground, through
its upper armature, front contact and upper
winding, line switch brush 140, conductor
125, winding of relay 77, outer left hand
make contact of a relay 59 and resistance to
grounded battery. The relay 189 also ef-

‘fects the operation of the relay 135 from

grounded battery, left hand winding of this
relay; conductor 146, front contact and arma-
ture of relay 139 to ground. The operation
of the relay 185 extends the test conductor
134 to the conductor 147 leading to the sec-
ond operator’s trunk, thereby assigning this
second trunk for use in the case of a second
call. The relay 135 on operation disables the
relay 148 and at its outer left hand armature
and front contact connects relay 149 and
the polarized relay 150 in bridge of the se-
lected bridge circuit. -This is effective to
trip the ringing by the operation of the trip
relay 75.  Also the operation of the relay
149 of Fig. 3 lights the lamp signal 151
whereupon the operator inserts the answer.
ing plug of her cord cirenit
the jack J. The inserting of thig plug into
the jack J closes the connecting springs 152
and thereby completes a circuit from ground
over conductor 158, Jeft hand armature and
back contact of relay 148, winding of the
relay 154 t6 grounded battery.

The relay 154 when operated, closes a lock-
ing circuit for itself, through its inner lIower
armature and front contact, and holding con-
ductor 153. Also the operation of the relay
154 short circuits the condensers 155 and
completes a circuit from eround at its low-
ermost armature and front contact, conduc-
tor 156, line switch brush 157, conductor
158, winding of relay 65 to grounded bat-
tery. Relay 65 is thus operated and discon-
nects the bridging relays 66 and 69 as well
as the condensers 159. In this way the call-

ing line from substation A is connected di--

rectly to the spring terminals of the jack
J independently of any condensers and with-
out having bridging relays connected thereto.

It will be noted that the operation of the
relay 65 also closes a cireuit for the hold-
ing relay 59, so that the release of the con-
nection is controlled entirely from the at-
tendant operator’s position simply by re-
moving the answering plug from the jack J.
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Supervision of the connection will take place
in the manual cord circuits, (not shown) n
the manner now well known.

To resume the description at the point
where the attendant operator plugs into jack
J the operator requests the designation oi

‘the wanted exchange and then connects the

other end of the cord to that exchange where
the connection to the called line is completed
in the well known manner.

4 call from « manual subscriber to a sub-
seriber in the private automatic exchange.

When a subscriber at a manual exchunge
desires to make connection with a subscriber,
whose line terininates at a private automatic
exchange, the manual subscriber’s line is ex-
tended through one or more manual ofiices
to the attendant operator’s position of Fig.
3, which thereby operates a signal lamp (not
shown) to indicate to the attendant operator
that a call is awaiting attention. This oper-
ator then inserts the answering end of her
cord circuit (ot shown) into the trunk
leading from the manual ofiice and inserts
the calling end of this circuit into the jack
J. This last operation is eflective to close
the jack springs 152, which completes a clr-
cuit from ground, over conductor 153, right
hand armature and back contuct of relay
185, winding of relay 148 to grounded bat-
tery. The relay 148 is thus operated and
closes a locking circuit for itself through its
left hand front contact and -armature to
the holding conductor 153. Relay 148, which
is faster to operate than relay 154 connects
the polarized relay 150 through the lower
winding thereof across the talking condue-
tors of the selected trunk. The operator
then presses. the dial key and effects the
operation of the slow releasing relay 160
from grounded battery, winding of this re-
lay, lower armature and back contact of re-
lay 161, front contact and armature of relay
148, contacts 162 of the dial key to ground.
The operation of the relay 160 connects the
dial sender of Fig. 8 to the conductors now
connected to the line switch Lrushes 143 and
144. S

The operator then actuates the dial sender
362 in accordance with the tens digit of the
wanted number. In response to the first im-
pulse the sender selector, whose brushes are
designated 78 to 82 inclusive is arranged to
connect the selected bridge circuit to an idle
register sender. The tens register of this
cender such as that shown in Iig. 4 is then
dirvectively operated to adjust its brushes.
Thereaftor the operator again actuates the
dial sender 362 to directively set the units
register in the manner already described.
AL the conclusion of the setting of the tens
and units registers, a test civcuit such as that
including the conductor 111 of the called
line is completed and this test eireuit actu-

7

ates the primary line switch of the called line
to seize a priumary trunk
causes the secondary line switch of this trunk
cirewit to seize the terminating end of the
bridge circuit to which the operator’s trunk
has been connected. '

When the calling line is thus extended
to the bridge circuit, the ringing relay such
as 77 of Fig. 2 is operated in the manner

already described, so that ringing current is

supplied to the called line through right
hand winding of the trip relay 75 and over
the twvo sides of the called line in series.. On
the response of the called party the trip re-
lay is actuated to disconnect the ringing
current after which conversation takes place
in accordance with the method already de-
scribed. '

Also when the called party responds, the
battery feed relay 66 is energized and by
this operation reverses the connection of the
battery feed relay 69 to the calling end of
the connection. It will be recalled that
when the spring contact 152 of the jack is
closed the upper winding of relay 150 has a
circuit closed in multiple with the winding

of relay 148, but since the relay 150 is polar-

ized it does mot attract its armature at that
time. It has also been mentioned that the
lover winding of the relay 150 is included in
a bridge of the operator’s trank ecircuib
which has been connected to the terminating
end of the bridge circuit of Fig. 2 but the
divection of current in this circuit was inef-
fective to energize the polarized relay 150.
Whe, however, the direction of current flow
in the operator’s trunk and the bridge circuit
is reversed by the operation of relay 66,
the polarized relay 150 attracts its armature.
This is offective to operate the relay 154 in a
eirenit now cloged from grounded battery,
winding of this relay, front contact and
armature of velay 150, front contact and
armature of relay 148 and thence to holding
ground, over conductor 153. At the upper
armatures and front contacts of relay 154
the condensers 155 are short circuited; also
at the lowermost armature and front con-
tact of relay 154 a cireuit is closed from
ground, over conductor 156, operator’s line
switch brush 157, conductor 158, winding of
velay 65 to grounded battery. The oper-
ation of relay 65 also disconnects the bridg-
ing relays 66 and 69 and short circuits the
condensers 159 from the connection.

Tt will thus be seen that the called line
whieh we assumed is that terminating at
cubstation B is extended to the primary and
secondary trunks and thence through' a
bridge cweuit to the operator’s trunk with-
out passing through condensers and with-
out the impedance of bridging relays. In
this instence certain relays for maintaining
the connection ave controlled from the at-
tendant operator’s position. - At the time of

and thereafter
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discormection, supervisory sighals associated
with this position and with the position as
the mentioned manual office indicate to the
operators the termination of the connection
and they then proceed to disestablish the con-
nection by disconnecting the cord eircuits.
When the cord cireuit is disconnected from
the jack J, holding ground is removed at the
springs 152 and conductor 158, This ter-
minates the. holding of velays 148, 150 and
154 and when rvelay 154 deenergizes, relay
65 releases. Relay 59 of Fig. 2 has its hold-
ing circuit open at the relay 65 and relay 59
on fetraction of its armatures opens the
holding conductor 125 of the seconcary line
switch of the called line.  The release of this
line switch effects the release of the primary
line switch of the called line in the well
known manner.

What I claim is:

L In a telephone system, a plurality of
telephone lines, means including non-numeri-
cal autematic switches and link circuits for
mterconnecting said telephone lines, imped-
ance devices normally connected %o certain
of said link eircuits while the. connection 18
maintained between said telephone Hues, an
operator’s position, means neluding only
non-numerical automatic switches and link
circuits for interconnecting any of said tele-
phone lines with said operator’s position, and
means responsive to said last mentioned in-
terconnecticn  for disabling certain of the
impedance. devices of the link circuit in-
cluded in said last mentioned connection.

2. In a telephone system, a plurality of

‘telephone lines, a bridge circuit, the ends of

which are inductively connected together,
but conductively separated, impedance de-
vices connected to each end of said bridge
circuit, means including non-numerical au-
tomatic switches for interconnecting said

“telephone lines through eaid bridge circuit,

an-operator’s position, means including non-
numerical automaticswitches and said bridge
circuit for interconnecting said operator’s
position and any one of said telephone lines,
and means responsive to said last mentioned
Interconnection for disabling said impedance
devices.

3..In a telephone system, a plarality of
telepheme lines, a bridge cirenit, the ends of
which are inductively connected together,
but conductively separated, impedance de-
vices connected “to each end of said bridge
circuit, means including non-numerical ay-
tomatic switches for interconnecting said
telephone’ lines through said bridge cireuit,
an operator’s position, means including non-
numerical automatic switches and said
bridge circuit for interconnecting said oper-
ator’s position and any one of said telephone
limes, and means responsive to said last men-
tioned interconnection for disabling said im-

1,864,548

pedance deviees and for conductively con-
necting the ends of sald bridge circuit.

4. In-a telephone system, a plurality of
telephone lines, grouped in pairs,.a non-nu-
merical switch having two sets of brushes
and terminals, a pair of telephone lines. ter-
minating in the brushes of each mon-nu-
al swiich, secondary switches, link cir-
cuits including the fixed terminals of said
first mentioned Jine switches and brushes of
said secondary line switches, means mncluding
bridge circuits for interconnecting the sev-
eral secondary line switches, each of said
bridge circuits being provided with imped-
ance devices, means including said non-nu-
merieal switches only for extending a-connee-
tion between two telephone lines through
link cireunits. and a bridge eireuit, an opera-
tor’s telephone position, means ineluding

65
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said non-numierical switches only, for eom-

pleting a telephone connection: between said
operator’s position and a telephone line
through certain of said link circuits and a

bridge cireuit, and ineans responsive to-the
compietion of said last mentioned connec-
tion for disabling said impedance devices.

5. In a telephone system, a plurality of

telephone lines, each provided with am im-
N ~ ? . » « . "
puuse sender, a plurality of link circuits,
register senders common to said Link circuits,

v
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s for preselecting a register sender for
use, nieans responsive to the initiation of a
call vir ene of said telephone lines for ex-
tending said telephons line to a link cirenit,
NG means responsive to the firsh operation
of the impulse sender of said telephone line
aifter the extension of said telephone line to
said link cirveuit for seizing and connecting
o preselected one of said register senders to
said-last mentioned link éircuit.

6. In a telephone system, a plurality of
telephone lines, each - provided with an im-
pulse sender, a plurality of link circuits,
register senders common fo said link circuits,
means for preselecting an idle register
sender for use, means responsive to the ini-
tiation. of a call on one of said telephone
lines for extending a telephone line to a link
circuit, means responsive to the first opera-
tion of the impulse sender of said telephone
line after the extension of ‘said telephomne
line to said link circuit for seizing and-con-
necting the preselected one of said register
senders to said last mentioned link cirenit,
and means for releasing said last nentioned
register when it has completed its operation.

7. In a telephone system, a plurality of
telephone lines, each telephone line being
provided with an impulse sender, line
switches provided with brushes, two tele-
phone lines terminating in the brushes of
each line switch, link ecireuits terminating in
the contacts of said line switches, a plurali-
ty of bridge eircuits, means including a non-
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numerical switch for extending a selected link
circuit to a bridge circuit on the initiation
of a call on one of said telephone lines, a
plurality of register senders, and means re-
sponsive to the operation of the impulse
sender of the calling telephone line for con-
necting an idle register sender to the selected
bridge circuit.

8. In a telephone system, a plurality of
telephone lines, each telephone line being
provided with an impulse sender, line
switches provided with brushes, two tel-
ephone lines terminating in the brushes of
each line switch, link circuits terminating in
the contacts of said line switches, a plurality
of bridge circuits, means including a non-
numerical switch for extending a selected
link cireuit to a bridge circuit on the initia-
tion of a call on one of said telephone lines,
a plurality of register senders, means re-
sponsive to the operation of the impulse
sender of the calling telephone line for con-

O

necting an idle register sender to the select-
ed bridge circuit, and means for releasing
sald register sender when it has completed
its operation.

9. In a telephone system, a plurality of
telephone lines; each provided with an im-
pulse sender, a plurality of link circuits,
register senders common to said link cireuits,
means for preselecting register senders for
nge, means responsive to the initiation of a
call on one of said telephone lines for ex-
tending saicd telephone line to a link circuit,
a relay controlled over said last mentioned
link circuit, and means including said relay
responsive to the operation of the impulse
sender of said telephone line after the in-
itiation of a call for seizing and connecting
a preselected one of said register senders to
said last mentioned link circuit.

In witness whereof, I hereunto subscribe
my name this 6th day of May A. D. 1924

WINFRED T. POWELL.
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