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JOHN DAVIDSON JR., OF TRENTON NEW JERSEY, ASSI(:NOR TO AMERICAI\T TELE--;'_ R
- 'PHONE AND TELEGRAPH COMPANY, A CGRPOR&"“ION OF NEW YORK.

TELEPHO NB SYSTLM

:Apphcatmn ﬁled August 10 1920 Semal Wo 402 632

To all wfzom " wwy concem., -
Be it known that I, Joux Dav IDSON, Jr

o 1'651d111g at Trenton, in the county of Mercer

and State of New J ersey, have invented cer-

5 tain Improvements in Telephone Systens,
.of which the following is a

a specification.
This 111vent1011 relates to methods ‘ands

means for controlling a switching device by
‘a plurality of sets oi 1n1pulses I par ticular
‘as apphed to telephone systems 1n which
the signals for a plurahty of trunk lines

extendmo- between widely separated oflices

‘are controlled over a single smnahnf} path |
common to such trunk lines. - .
- In systems of this character it has been-'
- proposed to employ, at opposite ends of the
signaling path, switching means for tempo-
-.1"&1’1137 renderi ing the common signaling path
individual to the various trunk lines sewed
thereby, this individualizing apparatus COIl-

- prising means for tra,nsla,tmﬂ mto code sig-

S R
it

nals the signals initiated by the different

trunk hnes ‘means for tra,nsmlttmn over the

signaling path the code signals which arve
i‘ '111(11v1dua1 to the trunk lmes and means for
© receiving and translating code signals into
- signals individual to the respectwe trunks.

H eretofore some systems of this character

~ have been arranged for manual trunking
30 only. It is demmble to arrmwe the trunk
circuits so that the incoming tmn
“nals thereof may be extended by

“switching ineans to medmmcal ofﬁwsﬁ to
“manual offices or to -manual off
with call indicator mechamsms
'?spect the invention is in the nature of an
~umprovement over the arrangement shown
in applicant’s Patent No. 1498 ,109, issued
May 6, 1924, In order to. accomphsh this
.Wlthout sacrificing the efficiency of the trunk

circuits for speech transmission, it is desir-,

termi-
automatic

ces provided
In this re-

able to transmit all supervisory 510‘11&18 over

a common signaling path, thereby freeing

- the trunk ClI'GIlltS for the transmission ot

high frequency switch controlling. 1mpuls‘es |

' fmd for the transmission of speech

~ An object of the invention is to control a
_-swﬁchmw device by a code of impulses and
by other 1mpulses.

This is done by trans-
mitting a code of impulses over a cireuit to

fasqocmte r) swnchmfr deviece with another

~ circuit and tra,nsmlttmo impulses over the
- lattter mentioned mrcmt to

contro] fhe

' *j-,‘:‘.WltChl*llg device.

-85

It 18 another object of the present mven-

tlon tou prowde 1mpr0ved swnalm

path. .

‘means o
- for s*ystems of this character by means of
-_ whlch code impulses are transmitted over a e

~common stgnaling path for controlling the .
-association ot 1111pulse receiving mechamsms
with the incoming ends of a phll‘&llty of
tr LIHL circuits and for controlling the trans-

&0

mission of all' signals 1*equ1red for super-

vising the estabhshment of connections..

A Turther ob]ect of the invention is ‘the b
‘provision of means for transmitting dialing
nmpulses of relatively high frequency over

a toll trunk circuit, and ior translating such

- impulses at the dlStELIlt end of the trunk Clr-
cuit-into direct.current impulses for control- o
-- lm@_ automatic mechamsm associated Wlth;'. o

he distant or incoming end of the trunk.

-For the a,ttamment of these ob]ects of the
invention there is provided at the originat-
ing. end of the trunk lines and assocmted'[.
__ 51011111110 path, apparatus 111d1v1dua1 to each
trunk line. responsive to the seizure of the
trunk, for setting up and bransmitting a
code of impulses over the coIInON 510115111110- =
These impulses are received at the-
terminating end of the swnahnﬂ p*}iﬂ and
translated 111t0 a s*vltchmo
‘starting up a finder switch for associa ating

70

S‘{}'_ o

umpuise for -

1111pulse receiving mechanism with the tl*unk

taken for use by the originating operator.

The apparatus at the ormmatmﬂ end of

“the trunk hnes 1s also ar 1‘an0ed Lo transmit

further code impulses over the swnahm‘ .

path for controlling the application of ring-
_Ing current and 'ior controiling the release
,-_-:of the connection upon dlsconnectlon of the
originating toll operator’ s Cord 1y Cmt from :

the employed trunk. | R
Apparatus individual to eﬂeh trun] lme S

‘is also provided at the termin ating end of
the trunk lines and associated swna*hnn path
for setting up and transmitting over .the
eommon swnahno path, codes of impulses

which are I*ecen*ed at the originating -end o
the signaling path and translatpd into <s1g—

100'.'5.

naling impulses for controlling the opera-

T'his supervisory signal is arranged

tion of a supervlsory signal acssocmted with
‘the toll operator’s- cord circuit, which is at
that time connected with a partmular trunk
fmrcuﬂz
“to give the operator a dialing sional to ap-
“prise her that dialing 1mpulses may be trans-
- mitted, as soon as the imptlse receiving
:n’]eclla,nrlsm has been associated with the ter.
.._-mmatmg end of the trunk clrcmt Wlth

105
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‘which she has established connection, to give

the operator the usual supervisory signals
when the connection has been extended to

the distant called line, when the called sub-
+ seriber responds, and when the called sub-
scriber restores his receiver to the switch-
‘hook; and to give the operator a flashing
sional to indicate that the called partly 1s
busy if connection has been established to a
subscriber in a distant mechanical office or

 that the called subscriber is operating his

switchhook for a recall. _
~ For further attaining the objects of the
invention there are provided means for
transmitting dialing impulses of relatively
“high frequency for example, 800 cycles,
which, because of their relatively high fre-
quency are readily transmitted over the toll
trunk - talking path without nterference
with the telegraph facilities of the trunk,
and means for translating these 1mpulses at
the incoming end of the trunk cireuit into
direct current switch controliing 1mpulses.
By the employment of the common sig-
‘naling path for transmitting all supervisory
signals in conjunction with means for em-
ploying high frequency transmitting and
receiving mechanism for transmitting
‘switch controlling impulses over the trunk
‘circuit, it is possible to utilize the talking
conductors of the trunk for the connection
of telegraph apparatus thereto, to prevent
tying up expensive signaling apparatus per-

manently with a particular toll trunk and

thereby obtain a more efficient use of the
signaling apparatus, and to permit the use
of as many telephone repeaters in the toll
trunk as are found necessary for efficient
transmission. . . '
- The invention may be more readily un-
derstood by reference to the following de-
scription considered in connection with the
accompanying drawings, in which Fig. 1
shows a cord circuit at an originating toll
operator’s position, a calling subscriber’s
line which may be associated with the toll
operator’s position in any well-known man-
ner, and the calling jack of one of the toll
trunks appearing before the toll operator’s
position; Fig. 2 shows relay mechanmism m-
dividual to the outgoing end of a toll trunk
and code impulse sending mechanism asso-
ciated with the outgoing end of a signaling
path common to a plurality of toll trunks;
Fig. 3 shows a receiving and translating
mechanism for receiving code impulses 1n-
coming over the signaling path; Iig. 4
shows a sending mechanism associated with
the distant terminating end of the signaling
path and common to a plurality of toll
trunks, together with relays individual to
the incoming end of one of said toll trunks
for controlling said sending mechanism;
Fig. 5 shows a receiving and translating
mechanism associated with the distant ter-

1,587,109

minating end of the signaling path for re-
ceiving code impulses incoming over the

signaling path from the originating toll

operator’s position and for controlling the
individual relays of the associated group oi
trunks:; Flg. 6 shows one of a plurahity ol
finder switches for associating a high fre-
quency impulse repeating mechanism with
a toll trunk which has been taken for use,
and a selector switch in which the incoming

end of the toll trunk terminates; Iig. 7

shows a terminating operator’s cord cireuit
and the line of a subscriber to which the
toll connection may be extended; Iig. 8
shows a Jamp indicator for association swith
the operator’s cord circuit shown in Fig. 7,
on which Indicator a registration of the
number of the line desired may be set up by
impulses transmitted thereto by the toll op-
erator; and Fig. 9 shows a cord circuit at
the position of a terminating operator in an

office equipped for extending calls in accord-
ance with oral directions recelved from the

originating toll operator, together with

‘means for automatically associating the op-

erator’s head set with the cord circut taken
for use. | |

Figs. 1 to 8 inclusive, when arranged with
Hig. 2 at the right of Fig. 1, Fig. 3 beneath
Fig. 2, Fig. 4 at the right of Fig. 2, Kig. 5
beneath Fig. 4, Fig. 6 at the right ol Hig. 4,
Fig. 7 at the right of Fig. 6, and I1g. 3
beneath Fig. 7, show as much of a complete
organization of circuits as 1s necessary to
illustrate the manner in which a connection
may be established from a calling subscrib-
or’s line in an originating office X to a sub-
scriber’s line in a terminating office Z which
is equipped for switching in accordance
with call indicator line designations. Iigs.
1 to 6 and 9 when arranged as above indi-
cated but with Fig. 9 substituted for Iigs.
7 and 8 and placed at the right of Fig. 6.
show as much of a complete orgamzation of
civeuits as is necessary to illustrate the
method of extending calls to a terminating
office W equipped for straight-forward
switching through call circuit trunks.

The apparatus disclosed in Figs. 1, 2, and
3 is located at office X, that shown 1n Igs.
4, 5, and 6 at an intermediate office Y, that
shown in figs. 7 and 8 at a terminating of-
fice Z, while that apparatus shown 1n Fig. )
is located at a second terminating office .
Like apparatus at the two offices X and Y
will be designated by the same reference
characters without primes at the office X
and with primes at the oflice Y.

Referring to the drawings there is shown
a toll trunk line Li comprising two talking
conductors extending from the originating
office X to the intermediate office Y. At the
originating office X there are provided a
plurality of toll cords one of which 1s shown

at I, by means of which connection may be

70

ik

S Bl
EY o d

106

105

110

115

130



60

1,537,109

established Wlth the trunl{ hrre L

- it:hlﬁl the toll line 1. inw be Connected with

L

T

- office Y may, in addition to having access to.
terminating offices Z
the well-known manner to t trunk circuits ex- -
tending to full mechanical offices.
appar atus usually employed in sueh me-

chanical offices 15 well-known,
' deemed necessary to 111115‘51*&’(6 such a,ppa,~

-.:m} one of
Z o'W or with a full 1110@]1.;11110&1 exchange |
' (not shown), and also terminates in multl-'--
‘ple terminals appearing before a plurality !

-%hown at 1 1n Kig.
common to
trunks and is associated with any one of

trunk circuits by means of a

the terminating offices. such as

of hnder swfr(,hes one of Wthh 18 shown

at Is. | -
At the telmmatmﬂ‘ office Z the trunk llTlL‘a_
e 1t611dlllﬂf‘ from the bmk of selectors H one
7 tmmmate 1N
plug terminals by means. of which connec-
- tions may be
m the ter 111111.-.:1‘(1110* office, one of which lines t
is designated- as "B. Connectwns are ex-
tended at the ofﬁce Z in accordance with

of whlch s shown In I‘w

vtended to subscribers’ lines

designations set up upon the call indicator
8, which indicator is
a ‘plurahty of terminating

such tirunks by means of a hndm SW 1tc]

shown at M. _
At the office W, each of the trunk ClY eults
incoming from the bank of selectors H, tel--__

minates in a calling plug by means of which

connections may be eztended to subsecribers’

lines, one of Wthh has been deswnmted B"

At this office the operator’s set O mfmy be

assoctated with any one of the incoming
“nde]: switch N
The Selectm SWltch H at the 111termedmte

and ‘W, have access in

ratus in the drawings.

~ While only one. toll cord ClI‘CIllt one toll -
jirunh line, one office selector S‘W1tch H, one
‘terminating trunk at the office Z, '
“minating trunk at the office. W, and one
~ subscriber’s telephone line at each of the
offices Z and W have been shown, 1t 18 to

one ter-

"~ be understood that this is for the purpose

o r- :j{) |

‘of convenience only and that as many
such circuits and lines may be prow,ded as -

Care necessary to meet the requuements of

'- the traffic. . .
“The Superwsory sw‘nals for superwsmcr_
- calls over a plurality of toll trunk lines may
be controlled over a single signaling path
~common to the trunk lines and comprising

~a conductor P extending from the originat-
.ing office X to the intermediate office Y,

 for which purpose there are provided at the- |
~ends the artifieial balancmn‘ lines AL and
“differentially balanced 1"61‘1378 2577 and 257,
Tach end of the common swnalmcr con-

preturn.

~which path is shown as having a grounded.
The signaling path is arranged in

a well-known manner for duplex operatlon

The
trunk line L terminates at the office. Y m
an oflice selector switch H, by means of

signals tT“IIlSIllltted

As the

1t 18" not

of

ductor P is comlected Wlth a commutator

for sending and receiving signals.

These

commutators are preferably “of the well-

known start- stop type of distributors em-

ployed in connection with printing tele-

Such commutators are dis-
{lus;{,d in the patent of MacDougal and Mac-
' 1,387, 284 1ssued Aucrust 9,

axraph systems.

hel q(m ‘No.
19 |

The cmnmutqtor at ofﬁce X comprlses a

sending distributor S for transmitting sig-

nals over the conductor P to the ofﬁce Y

and a receiving distributor R for receiving
_ over conductor P from -
office ¥, and mmllarly the commutator at -

the office Y comprises a sending distributor

T

> and a receiving distributor R’ for trans-
mitting signals to., and receiving signals

J‘hese commutators at both offices X and Y

from, the ofﬁce X over the conductor P

are of the same construction and a descmp-g :

tion of one will be sufficient, and for con-
venience the construction of the sending and
receiving distributors S and R will be de-
scribed.  The sending and . receiving  dis-
tributors S fmd R each comprises a series of
tationary rings, some of which are con-

S
timuons and others semnented A common
b ittt for the dlstmbutors has brush-arms

9 and 10 mounted thereon and 1101*111&11}? held

rate groups of circuits.

90

G5

-against rotation by the respective armatures
of two separately controlled release magnets
SRM and RRM. The outer end . of each
brush-arm 1g msulated from the inner end
50 that each brush-arm controls two sepa-
Between the com-
mon shaft and each brush-arm there 1S pro-
vided frictional clutch mechanism ?
shown) by means of which the constantly
‘rotating shaft causes the rotation of each
brush-arm when released. The face of the

not .

105

sending commutator S is stationary and is

'prqued with a common sending ring 14,
| segment Sy
i-.md mdtwﬂual '-::,endmcr' segments 1 to 6 for

reqtonnﬂ segment », a start

110

controlling the blo*.nals transmitted over the

The face of the re-

signaling conﬂuctor P, and with a common
ring 15 :md segments 16 17. and 18 for con-
tr 0111110 local mrcmts
ceiving distributor R is also statlon‘wy and

is provided with a common receiving ring

115

19 and mndividual receiving segments 21 to
26 for selecting a circuit accordmg to the

‘code of swmls received over the signaling
“conductor ‘P, segments 27 and 28, throun'h
“which the Sw'na,l 1s completed, segments 99
and 30 for controlhng the circuit of the
associated release magnet and a ring 31
‘and segment 32 for controllmg a louﬂ (:11'—'

cuit.

sending segment 14, while the normal con-

tact of the differential polarized relay 25’ °

ig connected with the common 1'ecew1ng seg

- At the 01*10111115111{_{ oﬂice X the common_ o
conductor P is connected to the common

130'
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the brush-arm 10.
.1?'
with the common ¢ endmﬂ segment 147, while
the normal ccmtacL of the differential polal-
ized relay 25” is connected with the common

‘the brus

and &7

Commnon,

- motm magnet MM,

ete. .

‘the outgoing end of the trunk line.

e -

111@11{ 19 and the alternate cdntaéi 1S ¢con-
nected with the segment 29.
relay 2577 1s opemtwely energized the ve-

When. the

lease magnet RRM 1s energmed to rde‘lse
At the 111termed1%te office
the common conductor P 1s connected

recelving segment 197, and the alternate
contact of ’rhlq relay is connected with the
segment 29, W’hen the relay 25" 1s opera

-flvely energized, the release magnet R’RM

18 ener Oued to wlease the brush-arm 10’.
The (‘ode% of sionals fr wnemitted over the

CONINON §1 nnahnﬂ conductor P by the send-
1me distributors S and S ave determined by

the polarity of current connected with the

individual sending segin mtq ot the respec-

tive sending dis stributors & and 8’. These
polarities are deternuned by the position of
hes of antomatic selector switches G
dnonded at the respective otfices X
and Y. These automatic selector switches
which are common to a plmahtv of toll
trunk Hnes are alike in structure. The auto-
matic selector switch G is provided with
cight brushes a, b, ¢, d. ¢, f, g, and /4 mount-

edl upen a 81110‘16 shaft driven by a motor
magnet MM, 1111t121113r controlled by a start

reiay 200 connected to the start conductor or
start lend ST common to a group of trunk
~ lines.

Brushes ¢ to 4, inclusive, are con-
nected directly with the 1espect1ve ncil-
vidual sending seoments 1 to 6 of the send-
ing distr ibutor S. Brush «a is connected with
one winding of stop relay 201 which con-
trols the circuit of the motor magnet MM
and the energization of the 1"elease magnet

SR\E of the sendmo* distributor . Brush b

“ig connected with a contact of relay 202 for

the purpose of assisting in the control of the
switch,
after. Relay 202 and a release relay 203,
associated with the automatic selector switch
G, are controlled by the sending distributor
5 for reasons which will more fully here-
inafter appear. A plurality of contacts,
equal to twice the number of toll tr unk hnes
to which the automatic selector switch G 1s
is assoclated with each brush on
selector G The contacts associated with the
different brushes are mounted at different
levels In position to be engaged by the re-
spective brushes as they are 1otf1tec1 by the

to each trunk line:; for example, the first
two contacts may be allotted to trunk hne
No. 1, the second two to trunk line No.
The two contacts of levels ¢ and
::1110tted to each trunk line, are connected
with relays individual to and associated with

The
trunk lme L has been shown associated wﬂ:h

vided with

as will more tullv appear herem-

Two correspondingly
positioned contwcts of all levels are allotted

’ .

1,537,109

the first two contacts of each level of switch
(3. As shown, relays individual to the out-

- ooing end of thlS trunk line are connected

b** means of individual signal control leads
90& 205 and restoring leads 206 and 207
mih the allotted sontacts accessible to
brushes « und b, signal control leads 204 and
205 being connected to the respective first
and second contacts of the level to which
m"u-':h a has access and restoring conductors
206 and 207 to the respective first and sec-
ond contacts of the level to which brush »
has access. Fach trunk line is provided with
c;nmLu sienal control and restoring leads at
the office . similarly connected “with the
sele-ctor switch G. The antomatic selector
switches, shown 1n the drawing, are pro-
suflicient contacts to accom-
modate thirty trunk Iines. To the contact
of the levels to which brushes ¢ to 2, have
access allotted to the respective trunk lines,
are connected current sources of the ])01‘11*:1—
ties in combinations as indicated 1n the fol-
lowing table, there being a different com-
'Jmatmn for each trunk Iine and also for
the two contacts allotted thereto:

Trunk | Con- Trunk! Con- '
line | tact | VeI NN line | tact | VeI NO.
1 2 3 4 5 6 . 1 23 4 5 6
11 1st | - 16 | 1st !
2nd — - ' 2nd
2 | 1st : i 17 ] 1st !
| 2nd | o2nd
3 | 1st -— + 18 | 1st {
o 2nd F— — 2nd | — + —
4 ] 1st - 19 | 1st | 1
ong — - 2nd | —
51 1st _ : 20 | 1st — -t
2nd 1 2nd
6| Ist - - — -+ 21 | 1Ist |
2nd —_— 2nd
71 1st | 99 | 1st .+
2nd 2 2nd
81 18t |+ — 4+ + + 4 23 | 1st ' 1
2nd e o e A — | 2nd |
0] 1st | 24 | 1st | — 4+ — |
- 2nd . —_ | 2nd
10 | 1st R s o 2% | 1st | — |
| 2nd — 2nd . _—
i1 | 1st | - | 2% | 1st |
' 2nd 2nd
12 ; 1st l - 27 | I1st | — — — !
| 2nd | 4 2nd | — - — — -+ —
1 | 1st |+ — | 28 | 1st ;
ond |+ — — + — — 2nd | — — —
14 ¢ 1st | l 29 | 1st — —
. 2nd , | 2nd
15 1st | + — '. 30 | Ist | — ':
2nd ' -— - 2nd | -+ — — - —

The automatic selector switch G’ allotted
at the Intermediate office Y, 1s like the
switch & in structure and 1s assocmted with
the sending distributor S’ in the same man-
ner as swfuch (3 1s associated with the send-
ing distributor S, with the similar start re-
lay 200" and motor magnet MM’” and with

75

80

90)

95

100

1095,

110

115

120

125

130



1,587,109

stopping, control, and release rel&y.é' 201-"’-5
202" and 203’. - This antomatic selector
switch (37 is associated with the toll trunk

-

line Li, shown in the drawings, by means of

the individual

205" and restoring lead 206’ and a common

start lead ST’, individual conductors 204’
- and 2057 being connected with the allotted
- first and second contacts of level o', indi-
-1 € ) 1 2
- both: allotted contacts of the level 5" and the
~common start conductor ST’ with the start

vidual restoring conductor or lead 206’ with

- relay 200” of the switch G’. The selector

25

- In order that the signals transmitted from
the originating office X by the sending dis--
tributor S and received at the office Y may
 be utilized, there are provided at the office
- X six locking relays 41’ to 46’ inclusive hav--
~1ng energizing windings connected with the
_ respective individual receiving segments 217
to 26 of the receiving distributor R’. When

30

35

- dividual receiving segment will be energized
~and locked up. Relays 41’ to 44’ control a
~ plurality of receiving and selecting relays
90" to 64" inclusive which cooperate with
relay 45" to select a signal control circuit
“1ndividual to a trunk line, while relay 46
controls the | ecte
with the selected. signal control circuit. The
individual signal control circuits are con-
‘nected with contacts of relays 57’ “to 64’ in-
_clustve. Similar equipment is provided at
~originating office X for utilizing the signals-
- transmittted from the intermediate office Y
~over the common signal conductor P.

40

45

N are cdetermined by
20

other trunk lines through similar signal con-

& PCE
1butor

ments 1’ to 6" of the sending distributo:
the position of the

brushes ¢’ to 2" of the switch G/, and the
different combinations of polarities connect-
~ed. with. the allotted first and second con-

“tacts of the levels to which brushes ¢’ to A’
~ have access for the various trunk lines are

ceding table.

a. negative impulse 1s transmitted from a
particular individual sending segment, the
relay connected with the corresponding in-

polarity of. current connected

- The selector switch H, shown at the inter-

- 60

~mediate office Y, is of the step-by-step type
simtlar to that disclosed in Goodrum Patent

1,231,013, issued June 26, 1917. The finder

switch, designated K, is of the well-known
rotary step-by-step type and is emploved to
connect an impulse repeating device indi-
cated by the dotted rectangle 600 with the
- 1ncoming end of a toll trunk line L. Thig

‘repeater may be of the type disclosed in

Patent to Urie No. 1,202,995 1ssued October

31, 1916.

signal control leads 204" and

Each of the step-by-step switches of the
- register is provided with a bank having ten
terminals which are connected with indi-

the dotted rectangle 100 and of

sending dial 101, This

trunk; obtain connection with th ] _
ator’s position at office X, shown in Fig. 1.

comprises a plurality of rotary

. - '
- L] -
. '
-
. . A B - 1
* ]
.
T
1
. '
. . . .
- ) * '
N ]
. .
- L]

step-by-step

switches which, through transfer relays, are
connected in succession to a local stepping

the terminating office Z to the intermediate

-

cating lamps. The indicator I is associated

well-known rotary type.

through simuar signal con-  The toll operator’s position in office X is
trol -and restoring leads. ' The polarities
connected with the individual sending sep- -

provided with a high frequency impulse

“cireuit and are under the control of impulses
‘repeated over the trunk line extending from 70

office Y by the repeater 600 at the office Y.

‘with the trunks terminating in the office 2
o relay U0 s - Lhe seleetor by means of a step;by-step switch M of the

- switeh. G s associated with each of the e o
80

sending device diagrammatically shown by

‘the type

shown in the patent to C. R. Englund No. -

1,245,446 issued November 6, 1917, which is

85

undaer the control of the operator’s impulse -

impilse sending de-

vice 100 may be assoclated with cord cir-

have access for the vari (111 S are cuit K at the operator’s position by means
tdentical with those connected to the auto- - S ' T
matic selector switch (, as shown in the pre-.

ot a key 102.

| R
_ Having in mind this brief description of

the apparatus of the system shown in the

will be more thoroughly understood from

a description of the operation of the s.ysté.m--
shown, and therefore a description of the

fice Z will first be explained.

nated B, which line terminates in the ter-

ator’s position (not-shown)

The operator in response to the 'call_;'ins_;ei?t.s'j
R emasiticel: ; wdle cord cir-
ecwit Fn the jﬂﬂk 104 Ofth(x S“Tlt{fhlng trunkg_ R

the answering plug 108 of the

thereby causing the energization of sleeve

relay 105. Relay 105 upon energlzing closes -
the tip strand of the answering end of the
cord cireuit, thereby enabling the toll oper-
~ator to converse with the calling- subscriber
“A, or with the operator at the
office, as soon as the toll operator
listening key 106 to connect her head set
with the answering end of the cord circuit
F. Upon ascertaining that the calling sub-
-seriber A desires connection with the sub-

scriber in an office which is accessible over
the toll trunk L, the tcll operator inserts
the calling plug 107 of the cord circuit F

- the jack 108 of an idle toll trunk L,
s selected by festing n the well,

which
known manner,

originating
throws her

~drawings, it is thought that the invention

method of extending a call from the sub-
‘scriber’s station A, over toll trunk line L,
‘through the intermediate office Y, and to =
‘the subscriber’s station B in terminating of- 100
. The subscriber, whose substation is desig--

nated A, desiring to _
‘with the subseriber, whose station is desig-
105
minating office Z, will, in any well-known

establish connection

‘manner, as through an originating oper-
and a switching =
the toll oper-

1.2_5"5: 'I

mo
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" Relay 210, upon energizing,

90

25

and 208 operate but relays 109 and |
not operate at this time, owing to thewr

S

A circuit is now established extending
from grounded battery through the winding

or marginal sleeve relay 109, the right-hand

winding of relay 110, over sleeve conductor

111, through the sleeve contact ot plug 107,
the sleeve contact of jack 108, the winding of |

relay 208, and thence to ground through the

winding of marginal relay 209. Relays 110
209 do

marginal nature. Relay 208, upon energlz-
ing, closes a circuit for relay 210, which cir-
cuit may be traced from grounded battery
through the inner left-hand armature ancd

back contact of relay 211, the winding of

relay 210, and thence to ground through the
front contact and armature of relay 208.
‘closes a lock-

ing circuit for itself extending from ground-

ed battery through its inner left-hand arma-

ture and front contact, the winding of relay
910, and thence to ground at the_ armature

and front contact of relay 208. Relay 210

also closes an energizing circuit for relay
911 which may be traced from grounded bat-

~ tery through the outer left-hand front con-

30

40

tact of relay 210, and thence to ground
through the left-hand winding of relay 211.
Relay 211, upon energizing, closes a locking
circuit for itself extending through 1its in-
ner left-hand armature and front contact,

and opens at the back contact of this arma-
ture the initial energizing circuit of relay

210, | S
Upon the energization of relay 211,

oround 1s connected to the start conductor

AT over the intermediate left-hand arma-

ture and front contact of relay 211, the
right-hand armature and back contact ol
relay 212, and the right-hand armature and

‘back contact of relay 213, and ground is

connected to signal control conductor 205
over the outer left-hand armature and tront

contact of relay 211, the outer right-hand

armature and front contact of relay 210, the

left-hand armature and back contact of re-

90

oy |
0

65 bv the brush «, a cirvcuit is established for

lay 212, and the outer left-hand armature
and back contact of relay 213.

~"Relay 200 now energizes over conductor

ST and closes a circuit for the motor magnet
MM extending from grounded battery
through the armature and contact of mag-
net MM, the left-hand armature and back
contact of stop relay 201, and the front

contact and armature of relay 200. Motor
magnet MM, upon energizing n this cir-

cuit, advances the brushes of the distributor
switch (+ over their respective levels of con-
tacts until the brush ¢ finds 2 grounded con-
ductor 205 corresponding to a toll trunk
which has been taken for use by the toll
operator. Assuming that the conductor 205,
corresponding to the toll trunk L, 1s the
first grounded conductor to be encountered

1,537,109

the stop relay 201 extending from grounded
battery through the left-hand winding of
this stop relay, through the brush a, over
conductor 205, and thence to ground as pre-
viously traced at the outer leit-hand arma-
ture of relav 211. The stop relay 201 upon
encrgizing, opens the circult of the motor
magnet MM and thereby arrests the move-
ment of switech G. Relay 201 also closes a
locking circuit for itself extending from
orounded battery at the armature and back
contact of release relay 208, through the 1n-
ner right-hand armature and front contact
of velay 201, and the right-hand winding
thereot to ground. Relay 201 also closes 2
civeuit for release magnet SRM of the send-

ing distributor S, which civeuit extends

from grounded battery through the ring 19,
the inner brushes of the brush-arm 9, seg-

‘ment 16, the front contact and outer right-

hand armature of relay 201, and thence to

oround through the winding of the release

?nagne.t SRM.  The attraction of the arma-

ture of the release magnet SRM, upon the
encrgization thereof, releases the brush-arm
9, which is thereupon rotated through =
complete cycle, at the end of which the
hrush-arm is stopped in its normal position.
The brush-arm 9. in being rotated. first en-

oages start segment s, thereby connecting

positive current with the common signaling
conductor P. _ _

Brush-arm 9 then moves out of engage-
ment with seement 16, thereby opening the
energizing cireuit of and causing the deen-
ergization of velease magnet SRM, which
restores its armature to normal position

preparatory to stopping the brush-arm when

it reaches its normal position. From an 1n-
spection of the table of polarities it will be
observed that when the switch G stopped
with its brushes in engagement with the nirst
of the two contacts in the several levels,
allotted to trunk line I., that positive cui-

“yent is connected with such first contacts on

levels ¢, d, #, g, and A, while negative current
is connected with such first contact of level
e. When the inner brushes on brush-arm 9
engage segment 17, a cirenit 1s closed ex-
tending from battery through ring 15, the
inmer brushes on arm 9, segment 17, and

thence to ground through the winding of
relay 202,

This relay, upon energizing,
closes a ecircuit extending from grounded
battery throngh the armature and back con-
tact of relay 203, the armature and fronf
contact of relay 202, over the brush o of
switch 3, conductor 206, winding of relay
918, right-hand armature and back contact
of relay 212, and thence to ground through
the left-hand intermediate armature and

front contact of relay 211. Relay 213 ener-

oizes in this circuit and at its inner leit-
hand armature establishes a locking eircuit
for itself independent of the circuit extend-
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13’ and fheleby ‘rhe mum thl()ﬂ.ﬂ’h tho
Wmdmgﬁ- of relays b1’ and 52’

“mal position in readiness for the receipt and
5 translation of other code signals.

- receiving dlstrlbutor ‘relays 417, 4927, 447,
- 457, _.:111{1 46" were ot weromed masmmh
cas relay 25”7 /. was holcmw. its armature
 agalnst its a lternate contact at the time the
 brushes on switch arm 107 were passing
 over segments 217, 9227, 247, 95/, and 26" con-
nected respectwely to these relays.

‘Relay 400 at the intermediate oﬂif*e Y'

B -upon energizing over the circuit tra.ced
~ through eonductm 500, closes & loclﬂno o1~
cuit Em itself e\tendmﬂﬂ from g rounded hat-

tery. through its rloht hand Wmdmﬂ and

: to ground throunh 1ts nner mht&nnd ar-
el .ma’tme and front contact. T he energization

 of relay 401 is without effect at this t*me and
this relay deenergues a5 soon as the receiv-
ing distributor R’ reaches normal position
and opens the circuit over conductor 500.

polarized 1"61&
armature and front contact, and af 1ts -

- ner armature and front contact closes a cir-
cuit extending tLT‘O‘ilU’h the right-ha nd ar-

“mature and bacL contact of rehy 401, and
relay
The enermzatmn of relay 403 is with-

~through the winding ot slow-releasing
403.
~ out function at this time. A circuilt 1s also
5 established from battery at the inner arma-
ture and back contact of relay. 601, the

winding of relay 602, conductor 603, con-
 ductor 404 and thence to ground at the

inner umatme fmd Imnt conmcf of relay

40 400,

,601 1s at the tlme deenel mzed closmﬂ' a,
circuit extending from. Gmunded bqttery

45

armature and back contact of relay 605 and
resistance 606. Selectable potential is also
connected over the circuit above traced to

switeh K.

Upon the e1161*01;at1011 of relay 604 a
~ circuit is closed throunh the motor mqonetb |
608 of all finder. switches W]llCh are. at the

L
e

time idle. A circuit for the motm magnet,
of finder switech K, shown in If1g.

back contact of Stop 1ela}f 609, and thence
to 01‘01111(1 at the armature zmd front comn-

'tact of relav 604. The finder switches

()

‘which are started up ‘will continue to move
their brushes over their respective banks of
65 contacts whiech - contactq are 111d1v1dual to

_ The cir-
~cuits of the &gnal recelver are now in nor-

It 18 to-
be noted that during the mt.,:ulon of the

thr {}U‘i‘n

tact of relay 609.
Relay- 611 upon energizing, connects the-
mput side of ‘repeater 600 over its arma-

tures and front contacts,
013

Relay 400, upon energizing, also bl‘ld‘“‘es the
_ 402 across the incoming end
of the toll trunk line - L., thlmwh 1ts outer_

back comad ot 11@1&
ture and back contact of 1’*613,3? 405, the upper ¢

Relay 602 energ izes in this mrcmt 1f relay_”

of relay

‘through the wmdmﬂ' of Stwltlﬂﬂ relay 604,
the fu"mqtme and front contact of relay 602 |
and thence to 01"01111(1 through the left- hfmd.

605, which
the los wermost bank contfwt 60( of ﬁnder.

6, may be.
traced from 01"01111d@d battery throuoh the
“motor m*’wnet 608, the armature *md back -

contact. Of this mw'net the armature and
switches whlch have been st‘u'*ted to hunt

for the calling trunk. - At its rwht—hand

1,.537.,; 109

the thir tv trunks of the o1 mlp to Whmh these

finders

are m&wned un Ll]. one of the ﬁﬂdel !

positions its brushes upon the set of bank

contacts mdividual to the seized tuum ‘Jine
Assuming that the switch K is the- hrgt_

nder Swﬂzch to engage these contacts a cir-.
cult will be egt&bh%hed from grounded bﬂt |
tery connected through the circuit previ-
oushf traced to the ¢ {)nbact 607, thence over

hrush 610, and to- oround thmafrh the Wmd

and bfack contact

armatt re and imnt contact doses 0

611,

the w mdmﬁ‘ of- relay ~and - thence to

01"01111d at the 11111@1*

brushes 612 and
of finder switch I, contmcts 614 and -
615 with which they are in engagement,
thence over conductors 616 and 611 throuoh

TG. ;'

ing of st op relay 609 Rela‘y 609 energizes
in this cir cuit opening at 1ts outer armature

the circuit extending
)y motor magnet 608, and at its inner
cireuit !
extending from grounded battery thmugh'

1’*11"1‘1JE1116 .;md 11’*0111: con— R

'.'.H} o ..:

the intermediate and outer left: hand arma-

tures and back contacts of relay 601 to the -

tip and ring conductors of the toll trunk -~

A cn"cmt is also closed at this time from
grounded battery. through retardation coil *

61‘3 the upper &1"111&1]111"8 and front contact
of 1@1&}? 611, brush 612, contact 614, con- - -

ductor 616, the mtelmedmte armature and _ : .
601, the inner arma-

R A . :
HY o

right-hand winding. of 1131;)9&1;1110 coil 414
the windings of. polarlzed relay 402, the

outer armatm’*

ture and back contact of relay

601, conductor 617,

retardation coil 619, and thence to ground
thrm*fgh the Wlndlno* of relay 609.
cuit is also estabhshed at this time for relay
circuit. may
ﬂrounded battery through the inner arma-

611,

“be traced jfrw:)m"’j I
ture and back contact of 1*ela,y 601, wind- %

and front contact of relay -
400, the lower right-hand winding of re-
'peatmﬂ* coil 414, the outer Jeft hand arma-
405, the
outer left-hand armature and back eontact

‘bank contact =
615 of finder SWltch i<, brush 613, the lower
armature and front comact of 1"elay

105

A cir-

ing of relay 605, bank contact 620 brush .

6‘3‘1 and thence to oround through the mner. ...
armatare and front- contact oi relay 609. -
120. o
cult of l‘eh’y 604, Wthh if there are mo
‘other incoming calls on other trunhs of the
group at this tlme, will deenergize, opening

Relay 605, upon energizing, opens the cir-

the starting circuits of all other finder

armature and. Front contact, relay 600 closes

a bmdoe across the conductors of the 1 111001]1-_ |
_1110* end of the toll trunk L, thereby caus-
'111g the enermzatwn of lme 1"elay 622 of the
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As the brushes on arm Y move il

- Wmdmgs of the dlffel ential

1,587,109

ma' thmuﬂ*h brush b of SWltGh G, at 1ts

outer left-hand armature opens the circuit
extending over conductor 205, and at its

right- hand armature opens the starting con-

du(;tOI ST
Asg the brush arm 9 successwely moves its

brushes over the individual Senduw seg-
ments 1 to 6, current sources of the polar 1W

connected. wﬂ;h these segments are succes-

stvely connected with ‘the conducior P.

- When the brush-arm 9 moves its hiriishes out

of engagement with segment 17. the ener-
olzing circnit of relay 202 is opened. and
upon “the engagement of the inner brushes
on brush-arm 9 with segment 18, a circuit
S estabhshed for release relay 203, which
extends irom grounded battery thrm"gh

ring 15, the inner brushes on arm 9, seg-
“ment 18 and thence to ground throuuh the
winding of relay 203.

Relav 208, upcn 1ts
enelﬂlmtlon opens the locking mrvuw ot
lel‘iy 201,
oT en-
gagement with segment 18, release relay 203

18 deenergized. When the Drushes on brushi-
arm 9 engage the restoring segment /.
rent of neﬂ'atwe polarity is. c:mnected with
the common signaling conductor P, anil the

our'-

[
"l{“‘“-[

automatic selector switch & is now 1 con-
cdition to be se1zed by another trunk since

‘the trunk line L is now disconnected there-
Irom and the sending cistri butor = 18 in
normal condition. |

The connection of positive current from
segment s with conductor P does not affect
differential polarized relay 25”7 in office X,
but causes the operation of the differential
polarized relay 25" at the intermediste office

Y over a circuit extending from pomtw
battery thI‘OUWh seoment s, Lhe outer set of

by usheb on airm 9, the common sending ving
14, and the junction point between the wine-
ings of differential polarized relay 25, ti:cn

| bV one path through the lower winding of

relay 25”7 and artificial line AL to ’1‘01111{1

and by another path through the upper

rn

cond uctor P, both
)olarmed refay
25’ and the artificial line to oround. The
operation of relay 25’ establishes a eircuit

winding of relay 2

extending from grounded battery through

the *“fltelﬂate contact of relay 257, seoment
29”7 the outer set of brushes on arm 10”7 of
the receiving distributor switch R, segment
307 and thence to ground through the wind-
ing o1 release mfwnet R'RM. r1“11@ uttrfw-.
tion of the armature of the release magnet
tpon the energization thereof 1elea&es “the
brush-arm 10°, which is thereupon rotated
through a complete cycle at the end of which
the brush is stopped 11 1ts normal position.
As the brush-arm 107 moves its brushes out
of engagement with the seements 29’ and
the cn*cmt extending throufrh the re-
lease mannets E”RM 1S opened.. and the mag-

vhemupon this 1*elav releases.

net deenergized, permitting the restoration

‘of its armature to normal position prepara-

tory to stopping the brush-arm when it
reaches its mnormal position. When the

brush-arm 10’ moves its inner set of brushes

nto engagement with the segment 327, a
circult is estabhshed extending from 01r‘-und
ed battery through the ring 317, the inner
set of brushes on the blush-“rm 107,
ment 527, and theance to ground throunh the
winding of relay 827, elm 82/ _thueupo
enewl?es connecting at its armature and

iront contact 9 holdma oround to the con-
ductor 837, which is common to the locking

circults of relays 417 to 46" in *mswe The
armature ot the pelarized relay 25" remains
1N 1ts alternate position as lftmn as positive
current 1s connected with the other end of
conductor P and moves to its normal posi-
tion whenever negative current is connected
with the other end of conductor P.

The brush-arms 10’ and 9 are rotated SV -
chronously, and while brush-arm 9 positions
1ts brushes m engag ment with segment 3
of the sending mstl 1butm &, to whmh nega-
tive current 1s connected, the armatiire 01
relay 25’ moves to its normal position and
brush-arm 10" positions its brushes in en-

gagement with the receiving segment 237,
Relay 437 1s thereupon ener gl?ed over a cir-

cult extending from erounded battelj,
throuf:'h the normal contact of relay 257, seo-
iment 197 of the cistributor R/, the outer Set
of brushes on brush-arm 107, segment 2

and thence to ground throuf“rh the loweL
winding of 1ela,y 43’.  This 1elay upon en-
ergizing, locks 1tself to the grounded con-
ductor 83’ through its upper winding and
1ts upper’almatme contacts. At 1ts Tower
armature and front contact, relay 43’ closes
a circuit extending from grounded battery
through the Wlndmﬂs Of 1eLWq 52" and 517,
which thereupon energize. When the
brush-arm 10" posﬂ,mrls 1ts brushes upon
segiients 27" and 28’, just prior to reaching
its normal position, 2 cireuit is established
extending from grounded negative battery

through the lowel armature and back con-

tact of 1ehy 467, through segment 277, the
outer set of b111shes on brush. arm 107, seg-
ment 28, the lower armature and back con-
tact of relay 45’, the lower armature and
back contact of velay 507, the lower arma-
ture and front contact of relay 51,
uppel armature and back contact of relay
08, the upper armature and back contact of
1clay 58’, thence over conductor 500 which
1s 1ndividual to the toll trunk L, and to
oround through the left-hand winding of
relay 400 and the right-hand wmdmw of
relay 401. As soon as bmsh arm 10 moves
1ts brushes beyond the segments 277 and 287,
the circult existing "thHﬂh the winding of
relay 827 is openec]., and this relay deener-
gizes penmg the 10bk1fl”’ circutt of relay

4
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office selector switch H; this circuit extend-
~Ing from grounded battery through the
~ left-hand winding“of relay 622, the  outer
left-hand armature "and back contact of

switching relay 623, the lower talking con-

‘ductor 624 of the trunk L, the armature

~and back contact of relay 625, _theﬂ-"righ't—

10 |
. and back contact of relay 623; and thence

hand armature and front contact’ of relay
609, resistance 626, the upper conductor 627

of trunk L, the inner left-hand ‘armature

- to ground through the right-hand winding

of relay 622. Relay 622, upon energizing,

closes a circuit for - slow-release relay 628,

which may be traced from grounded Jbat-
tery through the winding of this relay, and
- thence to ground through the armature and
- front contact of relay 622. The ecircuits of

 the repeater 600 and of the office selector

29

switch H are now in condition to receive

~directive impulses for causing the selection.

-
-

- of the desired terminating office.

‘a circuit through the winding of. polarized
relay 402, said relay energized in such a
‘manner as to move its armature into en-
- gagement with .its left-hand contact, there-

by closing a circuit for slow-releasing relay

406, slow operating relay 407, and relay
0 408, and causing the energization of these

relays. A carcuit for relay 406 may be traced
from grounded battery through the wind-

~Ing of this relay, the armature and left-

35

hand contact of relay 402, and thence to

- 35 ground at the inner armature and front con-
- tact of relay 400. 'The circuit of relay 407

may be traced from grounded battery

- through the winding of this relay, the nor-

| '_4;}-

‘mally closed make-before-break ~armature
contacts of this relay, the right-hand arma-
ture and back contact of relay 409, the out-
~er right-hand armature and back contact of
relay 410, the armature and left-hand . con-
tact of relay 402, and thence to oround at

the armature and contact of relay 400. Re-

lay 407, upon energizing, closes a locking

- creuit for itself through its right-hand ar-

50

mature and make contact, the outer left-

hand armature and back contact of relay

411, and thence to ground over the circuit
- previously traced, through the armature and _
left-hand contact of relay 402. -Relay 407 -

- thus remains under the control of relay 402

.GQ

65

~until relay 411 is operated. .The circuit of
55 relay 408 may be traced irom grounded.bat-
tery through the winding of relay 412, the
~outer left-hand armature and back contact
- of relay 409, the winding of relay 408, the

break contacts of its inner right-hand arma-

ture, the left-hand armature and.back con-
- tacts of relay 407, the right-hand armature

and . back contact of relay 409, and thence
to-ground over the circuit previously traced,

through the - armature contacts-:of relay

402. - Since relay 407 is slightly slow to

clrcuit since its

contact of stop

:eﬁetgi:ze;- the':-ci'i"cuit ._"éf'_"relay' __408 s 'es:ta-b_-:j v .

. . .
. . - .
b -. -
. 1 -
- . -
-
'
. 1 .
- -

" -

. . .
. ; .

lished before relay 407 energizes to open
1ts left-hand armature contacts. Relay 408,
upon energizing in-the circuit previously =~

‘traced, closes a locking circuit for itself,
extending through the winding of relay 412

0

left-hand armature and back contact of re- -

lay 409, its own winding and the make con- =
tacts of 1its irner right-hand armature to
. The energization of relay 406 prepares a

circuit - for the slow-releasing relay - 413, L

which circuit extends to ‘the right-hand

flow is reversed through the winding of re-

‘armature contact of polarized relay 402, and

is closed as soon as the direction of current 80 | o

a-circuit for relay 420 extending from

grounded battery through the _winﬁing of
relay 420, the left-hand armature and back IR
contact of relay 419, and thence to ground - ChLT
_ _ - at the inner left-hand armature and front
- When relay 611 energized and ‘established

contact of relay 408.. Relay 420 energizes =~

in this circuit and closes a locking circuit =~ -
po -
and front contact, the winding of relay 419,
the inner right-hand armature and back con- =~
tact of relay 410 to ground at ~the nner = -
armature and: front contact of relay 400. |
Relay 419, however, does not energize in this
_ Im: and contact of relay =~
408.  Relay 412, which energized in series
with relay 408 u’pon_eﬂergizing,{do%s'-a--c_ir_.. S
cult for the start relay 200’ of the selector 100
switch (', which, upon energizing, closes a

for: 1itself, extending through its armature

ground at the armature

95

circuit ‘for the motor magnet MM’ of this

~switch, which circuit extends from oround-
ed battery through armature and back con- - -

tact and winding of. the motor magnet,
through the right-hand armature and back o
relay 2017, and thence to

ground through the armature and front con-
tact of relay 200’. The switch G’ is there-

upon started to move its brushes over their
respective levels of contacts, until the brush
a’ engages the contact connected by condue-
tor 205" to ground at the outer left-hand
‘armature and front contact of relay 408,
this conductor being individual to the in-

coming end o_f the trunk line L, when a cir- -
cuit 1s established through the right-hand

winding of stop relay 201",

energizing In this eircuit, opens the cireuit

- of the motor magnet MM’, and closes a 120

locking circuit for itself, exten ding from

- grounded battery through the armature and S
back contact of relay 203/, through the

1nner left-hand armature and front contact 12 -
g

and left-hand winding of relay 201’ to !2°

ground. At its outer left-hand armature =

and front contact, stop relay 201’ closes 'a .

circutt  extending from grounded battery

through the ring 15’, the -inner: brushes on 130 e

brush-arm 9, -segment 16, the outer left-



hand armature and front contact of relay

10

2017, and thence to ground through the

winding of release magnet S’RM of the.

sending distributor S’.
‘The sending distributor S’, upon being
released, rotates through a complete cycle

and in the manner previously described 1

connection with the sender distributor »,
transmits a code of signals comprising two

positive, a negative, and three positive 111~
pulses, which are received by the receiving
distributor R at the originating office X to
lock up relays 43, 51 and 52 n the same
manner as previously described in connection
with the receiving distributor R’. The send-
§", after leaving its normal

ing distributor

 position, closes a circuit for rezfay 2027, ex-

20

25

~ Relay 409, upon energizing, opens the cir-
' cuit of relay 408, causing the deenergization

ol
o

~its normal position closes a circuit

“at this time over conductor 300, since 1ts
5 gireuit, which is normally in parallel with

v |
vy |

HY

3P

of selector

‘tending from grounded battery through the

ring 15’, the inner set of brushes of the

brush-arm 9/, segment 17" and winding of

relay 202 to ground. Relay 202", upon

energizing, closes a circuit extending from

-orounded battery through the armature and
back contact of relay 203’, the armature

and front contact of relay 202’, over the
brush »’ having access to the second level
(+'. conductor 206’, and thence
to eround through the winding of relay 409.

of thig relay. The shunt around the wind-
ing of relay 419 is now opened and relay 419
energizes 1n the Jocking circuit of relay 420

for a purpose to be described hereinafter.

- The receiving distributor R, 1t will he

understood, is started at the time sending

‘distributor S is started and rotates in syn-

chronism therewith, and just before reaching
xtend-
ing from grounded negative battery through

-

the lower armature and back contact of

relav 46, the segment 27, the outer sat of

‘brushes of the brush-arm 10, segment 28, the
lower armature and back contact of relay
5 45. the lower armature and back contact ot

relay 50, the lower armature and front con-
tact of relay 51, which together with relay

592, was energized by the operation of relay
43, the upper armature

and back contact of
relay 53, the upper armature and back con-
tact of rvelav 58, thence over condunctor 800
to eround through the right-hand winding
of relay 214. Relay 216 does not operate

the winding of relay 214, is opened at this
time through the armature and back contacy
of slow-releasing relay 215 this relay having

heen previously energized by the operation

of relay 208. Relay 214, upon LNeTgLZINg

in this circuit, closes a locking circuit for
itself extending from grounded battery
through its left-hand armature and front
contact. its left-hand winding, and thence to

oround at the armature and front contact of

1,537,109

relay 208, and at its left-hand armature and
back contact opens the circuit of slow-releas-
ing relay 215. Relay 215, however, being
slow to release, does not close the circuit ex-
tending through the right hand winding ot
relay 216 until after the momentary impulse
of battery is removed from conductor 800.
A cireuit is ¢losed from ground at the right-

hand armature and back contact o relay 216,

through the right-hand armature and front

contact of relay 214, through resistance 217,
and thence over the sleeve conductor of the:

trunk cireuit L, through the sleeve of jack
108, sleeve of plug 107, conductor 111, wind-
ing of relay 110, and winding of marginal
relay 109 to grounded battery. 'The con-
nection of resistance 217 in parallel with the
windings of relays 208 and 209 changes the

resistance of the sleeve circuit sufficiently to

1

permit the operation of marginal reiay 109
of the toll cord cireuit ¥, which relay, upon
energizing, closes the circuit of the lamp 112,
which at this time serves to give the toll

operator a dialing signal to apprise her of

the fact that the finder switch X has asso-

ciated an impulse repeating device 600 with

the incoming end of the toll trunk line L.
and that she may now proceed to dial the

digits required to set the switch H on the

terminals of the trunk line extending to the
desired terminating office Z, and the digits
required to set up the number of the desired

line 'in this office wpon the lamp 1ndicator I

Tt will be assumed that the calling sub-

seriber desires connection with the line of the

called subscriber B, whose directory number
is 1920-J. 'The toll operator will thereupon
throw her dialing key 102 to connect the 1m-
pulse sending device 100 to the strands of

the cord cirenit I. Upon threwing the key

102 a'circuit is closed from ground through
contacts 118 of the key. and through the
left-hand winding of velay 110 for hold-
ing this relay positively energized during the
transmission of the dialing impulses to in-

‘sure that the tip strand of the calling end of

the cord circuit is maintained closed. At
its lowermost alternate contact 114, the key
102 closes a circuit extending from grcunded
battery directly to the sleeve conductor i1l.
in parallel with the windings of relays 109
and 110, which so increases the flow of cur-

rent over the sleeve conductor that mavginal
relav 209 now becomes gnergized. Relay 109

releases while the dialing key 102 is operated,
and extinguishes lamp 112. Relay 209, upon
enereizing, cloges a circuit for relay 212, ex-
tending from grounded battery through the
winding of relay 212, and thence to ground
through the armature and front contact of
relay 209. Relay 212, upon energlzing, opens
the locking circuit of relay 213, permitting
relay 218 to deenergize, thereby connecting
start conductor ST and the impulse control
conductor 205 to the back contacts of the

70
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_armatures of relay 212 for a purpase to be. rela,y 622 Lhence through the rwht—hand
described hereinafter. = - '

armature and back contact of 1ela 623 tc '.

~ released after its initial setting and returns
to normal, the circuit of- rela,y 115 1s inter-
.mlttently cpened thereby causing the asso-

10

‘The toll operator now proceeds to set the

.- sendmcr dial 101in accordance with the. cfﬁce |
* deewnﬂtlon of the desired: line for setting the

cfﬁce selector switch H. When the. dml 18

ciation of the 1mpulse sending device 100

- with the 1mpulse conductors 116 and 117, a

2o Ing ‘the hstenm

number of tines cor 1*espond1n0' to the setting

of the digl, and since at-the time the oper-

- ator hstened m cn the connectlon by throw-
key 106, the relay 118 was

~ energized over a circuit e*«ztendmcr from bat-
~ tery throucrh the winding of this relay and

“ the altemate contacts 119 of key 106, the im-

- pulse conductors 116 and 117, are ncw con-
20

'nected over contacts 120 and 121 of the dial-

- ing'key 102, through the tip and ring strands

25

 contacts 122 of the dial close a circult extend-
~ Ing ‘from grounded ‘battery
- contacts, the left- hand armature and front
contact of relay 115, and ‘to ground through
~the winding of slcw-releasmg relay 123
“which, due to 1ts slow-releasing charactel,'_
-111&1111:&1113 a circuit for: the: lamp 124-s0 10110'

- 30

- of the cord clrcult T, over the tip and ring
- contacts of the

~ and thence to the t1p
~ the toll trunk line L.

plug 107 and the jack 108,
and ring ‘conductors of

Upon the movement
of the dial 101 off ncrma,l the off normal

o as the dial 1101 is off 1101111‘11

.__35:

transmitting: hwh frequency alternatmg Cur-

 rent impulses out over the toll trunk, these

imptilses having a ‘frequency of pxeferably
800 cycles. - “These impulses are repeated

“through  the several repeating coils of the

trunk circuit L and flow thrcuﬂ'h the input

~circuit of the repeating dewce 600 at- the
_intermediate office Y. These
“through the well-known construction of the
‘repeating device ‘600, cause the intermittent

1mpulses,

~ operation of the repeating relay 629. - Upon

50 @

each-energization, relay 629 closes a circuit
"extendmfr from grounded battery
the wmdmcr of relay 625, over bank cont‘tct"'

630 of the finder switch' K Wlper 631, and
thence to ground. at the armature and front
contact of relay

'-'_-tmn, relay 625 opens the bridge of the in-

6 l)

- coming end of the trunk circuit L extendmﬂ*

throutrh the resistance 626, ther eby causing

the deenerglzatlon of line rel&y 622 of- the_'
selector switch H. Upon each deenergiza--
“tion a circuit is closed from grounded bat-
tery through the winding of vertical stepping -
magnet 632 winding of the  slow-releasing

“relay 633, the left-hand armature. and frcnt
~ contact of slow-releasing relay 628 which,
~ because of its slowmreleaemw character does

~ not deenergwe upon short openings of its
*'-clrcult at the armature and iront contact of

throu oh these

The sendmcr devlce 100 ‘18- deswned for'

through -

629.  Upon each energlza-‘

will be ccnnected to grounded battery.
so long as the test ‘Wiper 637 engages the ter-
minals of busy trunk lines, pr ivate relay

-_c11 cuit of the rotary m -
“When the test Wlper 63{ stops on a ccntact”f 3
_ assocmted Wlth an’ idle tr unk, Whlch trunk

ground at the back contact of line rehy 622.

In response to each -deenergization of - line
relay 622, vertical maﬂ'nct 632 steps ‘the
‘switch shatt of the selectOI switch H up one
step. Slow-releasing relay 633, which en-
ergizes 1n series with stepping maﬂ*net 632,
‘upon 1ts 1mitial energization close a: c1rcu1t
extending from gr ounded battery thr ough its 75
armature and front contact, and thence to

ground through the winding of private re-

the first step off normal of the switch the off

~normal contacts ON were closed, the relay
634 is now maintained ener o*wed over a
locking  circuit ex tendmﬂ
'-battery throngh the Iwht hand - ermatme'
and Afront contact of 1elay 628, -the left-

from grounded

lay 634, ThlS circult is mqmtamed until
the steppmg impulses cease, and since on

hand. armature and back contact of the ro-

tary magnet 635, contacts 636 of the of =
- normal sw1tch ON the left-hand armature. .
and front contact a.nd winding of 1elay 634 -
to ground. The relay 634 is thel efore main- €0
tained energized after the vertical movement

ot the selectm switch shaft has been com-

pleted - and thc relay 633 has 1e1eqsed 1ts'

armature.

Upon the deenel O'lzatmn c-f slcw leleas-'f
633 fcllcwmo the telmmatlon of
the first group of 1mpulses a circuit for the =

1ng relay

rotary magnet 635 is closed extending from -

grounded battery through - the 110111: hand
armature and front contact of relay 628, the
left-hand armature and back: contact of TO-
tary magnet 635, contact 636 of off
switch ON left hand armature and -front
634, armature and back
contact of relay 633, ught hand armature, 105
back contact and Wmduw of rotary mae*net RR

635 to ground. Rotary magnet 635 ener- =

‘gizes in thls circuit and - 111terrupts its own

contact of relay

ClI‘CHlt at its armature contacts, thereby
stepping the switch shaft one step 1n - the
rotary direction.

“normal

110 -
Rotary - magnet 635 also
opens the: holding circuit of the private re-
lay 634 at its:left-hand armature contacts, |
and private relay 634 deenergizes unless the L
test wiper 637 of the selector switch is at 115
that time in engagement with the test ter-

minal of a busy trunk extending to the de-
sired. office, in whi ch event this test terminal

Thus, o
120 -

634 will be maintained ener 0’128(1 and rotary y
magnet 635 will continue to step the wipers

telmmals until the terminals of an idle I
trunk hne are Tound when rela

of the SWltCh over the selected row of trunk o

125

634 de-

energizes, permanently opening the steppma;*] .

magnet-635.

1By

mn'_ S



5 contact 636 of oft

4

o cireuit 3
“through he ugh hand armatiure an d back

| R
. NG
] |

30

tact 649

L EA

will be assumed to be the one shown in ¥ig,
6, and the private relay 634 releases, battery
ig conmcted through the right- hand arma-
ture and back contact of leLw 634, thirough

registance 638, to the test wiper (m& and the
multiple contacts of the trunk, thus ‘making
that trunk busy and plw enting other
switches from obtaining access “thereto.
When ﬂ"e private relay 634 deenergizes, 2
also  completed from Dbattery

contact of rvelay 634, contact 636 of oif nor-
mal - switch ON, Jeft-hand armature and

io hoaels cont H_('t o1 *(311? Ur]"lq f[‘t]d thence t(}

oround through the w 111(111‘*1 ot relayv G23.
helfr‘ (623, Lglerf‘lxmn in this mwmt dis-
connects the windings of I ne relay 6282 gy om

conductors 624 ar'd 627 of trunk civeult i
23

and connects the conductm of the trunk
circuit through to the swipe: 's 639 and 640
of the sel lector switeh TL

The phcmo of battery 1._.,01:(-311’51‘1,1 upon the
test wiper 637
lay 641 over uhe circuit previously traced to
the W1per 637, and thence over the test con-

. the back contact and armature oT

relay G'J:U.. and through the v'mdmﬂ of relay
641 to ground. Rehv 641, upon energizing,

disconnects the windings of relay 643 from
the conductors 644 fmd 645 of the trunk

elreult extendmo to the terminating coffice 4,

which has been “selected by the selector .

35

 circult which may be traced irom 0101111(:16(:1'
-mtuus, thlouﬂh the left-hand nmdmfr of

- 40

The disconnection of the w111d11105 of relay
648 from the conductors of the trunL CciT-
cuit permits the energization of line relay 1
700 and slow- 1e1easm0 relay 701 at the
terminating end of the trunk cireuit over a

~ relay 700, ledit- “hand winding of relay 70L,

50

704, the right-hand :

and back contact of l‘el“lV 702,

the left hand armature and back contact of
reversing relay 702, the left-hand armature
and back contact of 1"elay 703, the lower left-
hand winding of repeating coil 7 704, trunk

conductor GLL) wiper 639 of selector switch

H, the outer lefL—h'md armature and front
(,onmet of relay 623, the armature and back

contact of rehy 625 the right-hand arma- -

ture and front contact of 1e1w 605, resist-
ance 626, trunk conductor 627, the inner left-

hand. ‘umatum and front contact of relay

623, wiper 640, trunk concluctor 644, the
upper left- hand. winding of 1*epef1t111ff coil

tftu, of re]w 703, the right-hand armature
the inter-
mediate winding of slow-i eleasuw relay 701,
and thence to Olound through - “the 11r11t—
hand winding of line relay 700. Both re-
lays 700 and 701 energize in this clrcuit, re-
l‘W 701 closing a circuit for slow- 1*eleasuw
relay 705, extendmn from grounded battely

‘through the Wmdmo of this relay, the outer
_1eft-hand ﬂ.rmature “and’ back contact of re-

ormal sw iteh ON, through.

causes he enewuatmn of re-

gwiteh M,

1mwtme and back con-

1,537,109

lay 706, and thence to ground at the arma-
lma...,.,nd front contact of Leh\ 101, Relay
705, operating in this elrcmt closes a ulcmt
Tor the staltmﬂ' relays of all cmll mndicato

finder swncl*es which “are associated Yuth
the group of trunks terminating at a posi-

tion in the office Z, and which are at the time

1ctle. fkasummﬁ that the finder switech M,
shown in Fig. 8, associated with the indi-
cator I Whlf’h 1g common to the trunks of
the position is the finder switch which at
this time makes connection with the trunk
circuit which has been taken for use, a cir-
cuit is established for the start relay 800

which may be traced from grounded battery

through the winding of this relay, through
thg 11{1ht hand ‘ll“mftttll‘e and front C(}Ht‘lCt
of 191%3 705, and thon ce to eround through
the bdd{ contact and inner Teft-hand arma-
ture of relay T07. At its outer left-hand
armature, relay 705 also connects oround

Ty

-1
i

M
b

S()

o
bt |

polenm al to the upper test contact 801 of the

banic of finder switeh M.

Starting relay 800, upon energizing doses
4 eireult 1L01 the moter magmnet 909 of finder
“this circult exttndmﬂ
grounded batz.,ely through the winding and

armatme contacts of thls magnet, the outel
uﬂht hand armature and bacL contact of

stop relay 8038, and thence to ground through

the armature and front contact of relay 800
51 eppn o magnet 802 causes the rotation of
the wipers of switch M over the bank
Le‘“nmdls wssociated therewith, until the test
ﬂper 804 encounters the g orounded test con-

tact 801, when a circuit wﬂl be established
Jfl 01M ﬂl"ounded battery through the winding
of stop relay 803, the 1101‘1’]:1‘111}7 closed break
contacts of the 1nner 1*1Ght hand armature
of this relay, thence over wiper 804 and con-
tact 801 to ground at the inner left-hand
armature .md back contact of relay 707.
Relay 803, upon energizing, closes a locking
civeurt 101 itself through its 1nner armature
and make contact, and thence to cround av

the armature and back contact of release

magnet 805 oi the stations register of in-

dicator I. At its outer right- hand ar mature,
relay 808, opens the circuit of motor magnet
S02 to arrest the movement of the wipers of
switch M, and at its intermediate armatuve
a:ld front contact connects oround from the
back contact and armature of 1e1‘w 805
through resistance 806, over switch wiper
807, contact 308, and ‘thence through the
windings of ml*wq 708 and 707 to grow nded
battely Belay 707 operates in this circuit
but relay 708, being marginal in its %ctmn,
does not oper: ‘ate at this time. Relay 707,
upon _energizing, opens the circmit extend-
ing thmuon the start relay 800 and, at its
outer left- 11*111(1 armature and front contact,

closes a circuilt ez_tendmcr from nlounded

battery through the steppmo* 1e1ay 809 of
the thousands register of the mdlcator.
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. armature and fr ont contact of 1 ela,y 705, the
outer left-hand
of relay 707, and thence to ground at tne
~armature and front contact of Tine 3 relay T00.
- The operation of stepping relay 809 closes a
~circuit for the slow-releasing 813} 813
tending from battery
-~ of thls relay, and thence to glound throuﬂhr
- the armature and fl ont contact of relay
The thousands register of the call mdmator-
1S NOW 1n condltlon to receive impulses for
‘indicating the thousands dio1t of the desu ed
'numbel ‘ -

10
Rt
20
25

30

LS
o |

| the windings of mafrnet 815 and relay 814 -
the armature and Ilont contact of Slmv-re- ;
lease relay 813, the right-hand armature and

11,687,100

'throufrh the left hand armature ::md back'
g relay 810, over wiper

contact of switchin
311, contact 812, the intermediz Lte left-lmnd

wwmature and £ Tront eontfict

A"
thr ouﬂh the wmdmf‘*

It having been ;15811med that the number of

the desired hne is 1920—J, the toll operator

will proceed to dial the dlcrlts of this num-
ber.

ductors 624 and 627 to be opened once, there-

by causing a single deenergization of Jline

relay 700 a,t the tellllln‘ltlllﬂ' oifice Z.  Relay
701, being slow to release, does not release its
armature  duri ing the short opening of the
trunk circuit. Upon the deenermzatwn of

relay 700, in response to the 81110'1% impulse,
the circuit of stepping relay 809 of the

thousands register is opened, thereby caus-

ing the transmission of a single stepping
impulse, through the winding of slow re-

lease relay 814, and thrmmh the winding
of stepping magnet 815. This circult may
be traced from arounded - battery through

back contact, of rehy 8§10, and thence to

~ ground through the armature and back con-

45

tact of relay §09. In response to the single

energization of magnet 815, the wiper. 316

of the thousands reglster 1S moved into en-
gagement with the first contact in the bank
of contacts to which it has access. Relay

814, which energized in the series Wlth step-

'-pmfr magnet 815 Il’l’llllt‘LIllS its armature

— |
vl

'attracted during the tr ansmission of step-

ping impulses throun'h magnet. 815, and,

‘soon as the. 1mpulses cease, deenera*wes
thereby ‘closing a circuit for the sw1tchmn*-'
relay 810, which circuit may be traced from
-frrounded battery through the winding of
' 1*elav 810, the armature and back contact:

~ of relay 814 off normal contacts 817 which
- were closed. ‘upon the first step of the

~ thousands remster off normal, and thence to
-~ ground thrmwh the left- hand armature and'
front contact, of relay

60 %

65

tion of relay 810 opens the circuit of step

ping magnet 815 and, at its left-hand arma--

ture and back contact opens the circuit ex-
tending from the Wl]ildlllﬂ' of stepping relay
809 to the back contact of lme relay 700--

left-hand

309,

In response to the dmlnm of digit 1,
‘the repeater 600 at the mtermedmte oﬂim_
Y will cause the. bridge across trunk con-
tact of its bank.

0
"r

to

813. The energiza-

and transfers thls control ClI'Clllt thrmwh 1ts o

left-hand armature and front (3011t‘1(3t the

armature and back contac.t of
switching relay 818 to the winding of step-

ping 1elfw 819 of the hundreds register. 7“

As soon as relay 809 deenergizes, following
the disconnection of its wmdmﬁ from the;-'

ture and front contact of relay

‘control circuit, this relay closes a. locking
- circuit for sxmtohmg relay 810, which may
‘be traced from the winding 01 relay 810,
the armature and back contact of rehy 814 '

off normal contacts 817, nght hand arma-
810, and

thence to ground through the armatme and

back contact of relay 309. The circuits of
- the hundreds register are now in condition
.to receive. 1mpulse*= in accordance with dial-
ing of the second . digit of the desired num-
ber and In a manner similar to that de-
‘seribed in connection with the thousmds_

80

85

1e<1*1ster causes the positioning of wiper 820

of the hundleds register on the ninth con- -
In response to the third,
or muts dlﬁ'lt'

or tens, digit 2, the fourth,
and ‘Lhe ﬁ*“th or station’s dlmt J the
wipers 821, 822, fmd 823 of the te:ttlsj umts

their respective banks of contacts.
‘When the party designation of the de-

and station’s reolgtercs are 1n a similar man-
ner selectively p051t10ned with rehtmn to-

sired number has been 1emstewd SWItChIIlO‘ K
relay 824 becomes enermzed in the manner

described in conn (*tlon with switching re-
Jay 810, and closes a eircuit extendmw o
.thf()uﬂ'h the Wllldlﬂﬂs 0{ IGI%YS 07 qnd 708 :ﬁ_](._]”_'_* o
- contact 808 throuo'h wiper 807, and thence

through the outer left-hand armqture and -

front contact of switching relay 824 to

ground at the armature and back contact of
':11’1‘10’1'16t 805. Smce this new cireuit, through
the windings of rel‘wg 707 and (08 1eads
directly to frround in shunt of resistance
mar 0‘11’*&1 relay 708 now energizes clos-
_-mg a circuit for flashing the ﬂuard Jlamp
709, which circuit may be traced from
_.rrrounded hattery through this lamp, the
inner lett-hand arnmture and back contact

of relay 706, resistance 710, the armature

y "08 and thence
15

506,

and front COI’It‘lCt of 1"ela

ground - through the mtel"rupter 71t
 The flashing of this hmp indicates to the -
termma,tmﬂ* operator that a connection is

116

to be completed over the trunk cirenit with

‘which this lamp is associated, and that the

number of the desired subscrlber h‘lS b%n
remstered on the call indicator. - S

0

“As soon as the originating toll operator-

.has finished dialing the number of the de-
sired subscriber, she releases key 102, which

disconnects the sendmn* device 100 from the
strfmﬂs of cord cu*cmt F and closes a talk-—"'

125

ing circuit over the strands of the cord cir-

cuit between the line of the calling subserib- R

er and the toll trunk L. Release of key 102 .
leso opens key contacts 114 111 the cu'cult 139



1&' -

previously traced, e\tendmo through mar-

~oinal relay 209. Relzw 209 theleupon deen-

ergizes opening the circuit of relay 212,
whlch, upon (:1@@119330‘1;7111%j connects the
starting conductor ST and the 1mpuise con-
tro]lmo conductor 205 to ground, as prew-
ously described. In response to ﬂwu naing

of start conductor ™'L, the selector SWltCh

E

~ceived by t

1-!"

13

ot

-
» -
lu-r'

‘o
ty

iy |
M |

and outer let

60

- der _that_
> shown 1n FID

G 18 started to nnd the trunk hne Wthh 18
in use and the sending distributor 5 1s
started to send a cede of impulses over the

common signaling path P in exactly the r

sane Manner as described In connection with
the original seizure of toll trunk L. At the
mtelmedmte office th codl
the veceiving distributor R’, and
translated into a “*nomentfuv impulse of neg-
ative current over conductor ! 500, indiv mual
to the incoming end of toll lelh T, for
causing the ener ﬂ1ﬂatlon of relay 401. Since
at this time 1(-31'13? 400 and slow Lelajf 403 are
already energized, 1‘@1:1“3* 401, at 1ts left-hand
armature fmd 1101113 contact, closes a locking

circuit for itself extending. thr ough its 1e£t-

hand winding, and to 01"01111(1 at the arma-
ture, and front copmd of slow relay 403.
At its right-hand *"umqture ancl ;chh COT-

tact, 3 el‘w 401 opens the ecircuit of slow-re-

leasing relay 403, but relay 403, being slow
to releuse‘ does not open the locking cirenit

~of relay 401 until sufficient time has 61’1‘3‘5 edt

for a circuit to be extended from g ounded
battery through the winding of slow release
relay 415, right-hand armature and front

contact of relay 401, and thence to ground
at the right-hand armatuve and front con-

tact of relayv 400. The operation of slow re-

ay 415 closes a cireuit for slow-release Te-

l‘L 416, which, 1 turn, eloses a circwit for
Slow release l*elay 417 and ringing relay 405.
The purpose of employing slow 1"0]“1\,“1 403,
415 and ‘16 1s to prolong the interval du 11‘10
which ringing 1*6-1&‘»‘ 405 is energized 1n or-
1*111{11110* responsive  apparatus,

may operate propemy -
The energization of relay 416 ‘11&0 closes a
cireuit euendu" ' hom'ﬂ unded batierv
through 1its ]*th hand armature and front
cmltflct tlwuoh the winding of relay 601,
thence over eondre or 603 to nround at the
inner right-hand armature and Tfront con-
tact of 1e1w 400 Relay 601, upon ener-
01ZINg, closes - locking circuit eﬂftendmo

from mounded battew through its inner

left- hand armature and front contact,
through its winding, and thence to 01"01111(1
over .conducmr 603. At 1its mtelnedmte'

_ t-hand armatures, relay 601
disconnects the toll trunk hine finder K and

its assoclated repeater 600, and connects the

~ toll trunk L over wipers 639 and 640 of se-

65

lector switch H, to the switching trunk at s

the terminating office Z. Relay 601 also
opens the cn*cmt of relays 602 and 605,

e of impulses 1s re-

’“' *111@ 1‘1t01" to be desembeﬂ ~which they have

1,587,109

causing these relays to release. The release
of 1’*611};* 605 opens the bridge 2 across conduc-
tors 624 and 627 of the trunk hehys 601

and 602 alse open the clrcult oif 1elay 609,

'whlch in turn, opens the cireuit of rehy

611, 1eleasmﬂ the toll line finder IX render-

ing this finder free to be used in building

up othu connections.
The energization of

ela}rl 417 connects

| 0101111(:1 thml,wh its left-hand armature and
| h 011

cont‘wt “to the w imdings of Slﬂllfbhnﬂ
elays 406, 407, and 408 to p»v revent any sig-

'}_m] from be ing sent back to the oumnmtmw
toll opemtm bv the release of relay ¢ 402 dur-

1ng the fin 10 thfu; the ringing relay 405 1s
enerowed. At the time the toll line finder
I was disconnected from the toll trunk line
L by the energization of relay 601, relay

402 1s opera ated 1 to close 1ts right contacts by

reversed current flowing over the condue-
tors of trunk I and ‘throunh the windings
of relay 700. After an interval of time,
during which ftime the slow release 161'13?
404 1eleﬁf~*es 2 circuit is closed through the
winding of 1‘ela§r 410, which may be traced
frem f‘munded battery, through the w inding
of relay 412, the left-hand armatures and
back contacts of relay 409, the winding of
relay 410, the outer 11011t hand armature
and ba ck contact of relm* 408, the r1ght-
hand armature and front con _%c_t of 1*@1[131'
419, the break contacts of relay 406, the

'I‘lﬂht hand contact and armature of relay

*0._,.‘. and thence to ground at the inner arma-
ture and front contact of relay 400. 'The op-
eration of relay 412, as has already been de-
scribed, starts the selecto switeh (7 and the

sending distributor 8 for transmitting a
code ozt 1mpulses over the signaling P‘lth P,

The energization of relay «110 throunh 1ts
]ef‘L hand armature and front contftct COT -
nects ground to the conductor 204" for stop-
PInE the brushes of the selector switeh '
upon the second contacts of the banks to
access. The energization
of relay 410 also opens the locking civeuit,
which has heretofore e*{ist ., from battow

through the winding of relay 420, the arma-

ture and front contact of relay 1‘?’0 the wind-
ing of relay 419, the inner right- hand arma-
ture and back contact of 1 elay 410, and
thence to ground at the inner armature and

front contact of relay 400. As soon as the

code of signals have been transmitted over

conductor P, an impulse 1s received over the

conductor '906’ as hereinbefore described,
for energlzing "the 1 elay 409, which relay
opens the cn**cmt of relay 410 leaving the
CLY cmts at the incoming end of the t}:unL
line in condition for the transmission of
other smnqls |

‘The receiving dlstmbm,m R which was

tarted up in syﬂchmmsm with the sending
distributor &, causes the locking up ot re-

lays - {‘1 and 46 since the code of 1mpulse°;
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~which was - t1 a,mmltfed therete wmpr 52,
‘two positive, a negative, two positive and a
negative 11111311155 Qonseqvenﬂ} with relays
43, 46, 51 and 52
pulse is transmitted from orounded battery,
through the lower &1111f1t1m:¥ and fl‘f}lh con- . i

tact of relay 46, segment 27
- brushes of brush-arm 10, seon‘ve E2 |
~armature an& back conta: tol relay f-LJ lower
armature and back contact of » ehy 5‘“ lower

58, conductor

- -.1;5'37;1-0“9 ~'

energized, a positive 1m-

set of
, lower

Ou‘*

armature and front contact of relay 51

thmmﬂ the rmht hand winding of rels
214, The CUTT ent ﬂowmﬂ thr ouﬂh the rig:

of this relay and the discmmectmn of the

shunt resistance 217 from the sleeve con-
100

ductor of the trunk. Marginal relay 1
of cord circuit It thereupon deenergizes to

extinguish the lamp sional 112 to o1ve the

- IX has been dlsccnnected from the 1ficoming

- the terminating office Z. This mrcmt ‘may

toll opemtor a signal that the toll Ime finde;

end of the toll line I: and that the toll trunk

has been cut throuc)h to the teimmatmxr'

of"ice

I’elayé(}’é Wthh w-as eiwrnlied upbn tl

'relaase of dialing key 102 f*onnects A source
- of ringing current such as sixteen cycle ring-
- ing cnrrent to the conductors of foll tr unl{-
L, for the purpose of energizing the 1'1310—

down 1'*elay 712 1n the SWltChmD‘ trunk at

 be traced: from the source ot sixteen cycle

40

- ductor 645, the !

405, throuo*h the outer left-hand &

contact of relay 623, brush 639, trunk con-
ower left-—hand winding of
1‘6]36&131110’ coil 7 704, the winding of ring- down

relay 712, the upper left-hand wmdmw ot

“.repeatmfr c0il 704, conductor 644, brush 640,

e
ot

60
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the inner left- hand arm
‘tact of relay

ature and front CON-

mediate left- lnnd armature fmd front. CO1-

. tact of relay 601, and thence to ground

through the mner left ha"l(l m"nmtur

ture and front contm of 1*91&? 712 A

holding cirenit is also. closed throuﬂh the
slow- 1*ele&smﬂ* relay 701 to mamtam this
relay ener ﬂ‘lz"@d during the rIngIng 111terval '
or dumnﬂ' the per'lod in which ringing Ie-_'-_”
lay 405 maintains the direct eurre}t uremt
;-throur*h 1e1ay 701 open

Rela}?’ 13, up{"n

- 11p~“__'ef1 bat
- per armature and back contact of mm 53, |
“upper armature and back contact of 161(_11?..5
300, and thence to groun nd
lay.
ht-
hand winding of relay 914 now opposes t “the
current ﬂowmﬂ» throngh the locking wind-

g of 1*e1av 214, causing the c7een91*n1mtmﬂv

ing plug 718 of the trunk circuit
'lzhe flashing guard lamp
‘in the ]acl«:: 719 of the line indicated. - This M
~results” in the energization of sleeve relay
716 over a circuit e*:tendmo from grounded
ringing current 418, through the outer Ieft-
hand u‘mature and front contact of relay
rmature_
and front “contact. of relay 601, conductor

- 624, the outer left-hand armatme and front

623, conductor 627, the inter-

cand
~ front contact of 1’*e1ay 405. In 1esponse to
the flow-of ringing current through the
_Wmdmﬂ* of ielay (12 this 1eLW ﬂnﬂ*rolfre%ﬁ
~ closing a ‘eircuit enendmﬂ irom g?ound d{.
| ’battery through the left- h&nd winding of

relay 713, and thence to -:)round at the arma—f

| mitted  baclk

15*

" ener ﬂ'mmg, CIOSuS a loc ding cireuit {0 1tself .
'--'.theqdmfr from: ﬁ'romlded bafter*r Lhrouﬂﬂ‘"

.‘tﬂb .-.11‘111‘%1{1{3 and bch]{ C{}ﬂ_t"[(jt Qf 1*11}{}113(1*_.._'_"'

tact of rehqf 713,

The u*rmmaimo ' operatm . 1101:1110

conta ct 825, wiper - 826,

an d

1ster mdlc atm

of the call

pectwdy resting, to
Undel‘ the assumptlon that the several reg-

isters have been set to indicate 1920-J,. the
- No. 1 thousands lamp, No. 9 hundreds | qmp‘ :
‘No. 2 tens lamp, No. 0 units }amp. and the
J stations lamp will be lighted.
".’erator' noting the number 111du*ated makes

the busy test of the desired line in the usual

The op-

cut-off relay 714, tl}:mwh the rwht hd,l’ld ar-
mqture front con tact and unht hand wind-
ing of relay 713, and Llﬁence to ground at-
" ihe armature and front wﬂtact of 191.;1}* 01,
At ats left-hand armature and fr ont contact,
| 1913&/ 713 prepares a circuit for ringing ve-
lay 515 which may be traced from numnd
tery & 11*olm]1 the winding of this 1e1¢13 L
1o thr*' left- hf.md armature f:md f1 011* con- -

0

5

the--z o
flashing of guard lamp 709, dept esgc-"'thef_SO, |
indicator ]_exr 717, associated with the guard
lamp, thewby {3m%111o a cireuit extendmm”.f
from groun ded {on‘taet of this key over bank o
“and through the-_'f_f-' ﬂ
'WIDGI‘S 816, 890 821, 822 and 823 of the Ie
thencc“.,w
_'-throunh the lamps cunnected to the bank
contacts upon . Vihl"‘h ‘these wipers arve re-

grounded battery. -
an

way, and if the line is idle, inserts the call--

700 1S ‘associated.

, with which

00,

battery thl"ouﬂ‘h the - Wllldlllﬁ‘ of 1‘61&? 716,

sleeve of plucr 718, sleeve of jack 719, zmd

of sleeve relay 7 16 campletes the circuit pre-

viously traced, through the winding of ring-
| ’*10:.-;1119 a cir-.
- cuat for applynw r1nging cmwnt to the 110
“This ecircuit may bc, tr.«..,cefi from .
the source - of machine D
~through the winding of relay rl‘:t the party
rmging key, the lower armature. and front -
contaf‘t of relay

ng relay 715, Whldl energizes

called lmﬂ
ringing

b1y

The enerouatmnf

through the W111(‘11110‘ of cut-off relay 90 of flf’ﬁ

the call ad line uO ﬂ‘rou*'ld

curvunti:'°i

715, over the ring ‘contacts 13
of plug 718 and ]ack 719, through the: bell
at the called subscriber’s Statlora over the -
p contacts of the jack and plufr through =
the right-hand armature
of 1"e1ay 706, which energized in paralle] <V
-Wlth 1'1110'11’10* 1*e1ay (15 {Lnd thence to o1 "OUD d e

through Lhe upper m*nnture and fmnt con-

s fmm Cmtﬂcfiﬁ-i;,";.;, N

tact of 1elav 715, Rmnmﬂ tone is trans- -

callmo
7217 and 792,

to the
throufrh the condenqer

‘subscriber: .

VVhen the terminating operator extended

the ca]l and sleeve rela r 716 enerrrlzed q -

circuit Was also eqtabhshed 1m palallel with

relays 706 and 715 for reversing relay 702

130
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16

tery,__ thi*ough the winding of relay 702, the
armature and back contact of relay 721,

and to ground at the armature of relay

716. Relay 702 reverses the direction ot
current flow back over the trunk circuit
and through the winding of polarized relay

402 which operates to close the left contacts.

This latter relay energizes over the cir-
cuit, previously traced, through the wind-

ing of line relay 700 assoclated with the
incoming end of the switching trunk, and

upon energizing, causes the transmission of
a code of signals over the common signal-
ing path P in exactly the same manner
as previously described in connection with
the transmission of a code of signals for

giving the operator an indication that the

trunk was ready to receive dialing. This

code of signals at the outgoing end of the

toll trunk causes the operation of relay
109 to light the lamp 112 to give the op-
erator a signal that connection has been

‘established through to the switching trunk

at the terminating office Z and that the
called subscriber has not responded.

Relay 706, which was energized upon the

energization of sleeve relay 716, opens the
circult previously traced, through the guard

30

40

45
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back contact opens the circuit previously
traced through relay 705. Relay 705, upon

deenergizing, closes a circuit through the

release magnets of the registers of the call
indicator, which circuit may be traced from
orounded battery, through the windings ot
release magnets 805, 827, 8§28, 829 and 830
in parallel over wiper 831 of finder switch
M, contact 832, the inner left-hand arma-
ture and back contact of relay 705, and
thence to ground at the armature and front
contact of sleeve relay 716. The energiza-
tion of the release magnets of the registers
causes the restoration of all of the registers
to normal position the energization of re-
lease magnet 805 opening the locking cir-
cuit of relay 803 of the finder switch M,
and removing ground potential from wiper
807 of the finder switch, permitting the re-
lease of relays 707 and 708. The call 1n-

dicator circuits are now 1n condition for

registering other numbers 1 response to
other incoming calls. ' S

In response to the application of ringing
current to the line of the called subscriber,

the called subscriber removes his recelver

from the switchhook, thereby reducing the
resistance at the substation to such an ex-
tent that ringing cut-off relay 714 ener-
oizes. 'This relay, upon energizing, opens
the locking circuit of relay 713, which, upon
deenergizing, opens the circuit of ringing
relay 715. A circuit 1s now established
from grounded battery, through the wind-
ing of relay 721, the lower right-hand wind-
ing of repeating coil 704, the lower arma-

. 1,537,109

ture and back contact of relay 715, the ring
contacts of plug 718 and jack 719, over the
subseriber’s line loop, the tip contacts of

jack 719 and plug 718, the right-hand ar-

mature and front contact of relay 706, the

upper armature and back contact of relay
715 ] S | . |

715, and thence to ground through the up-
per right-hand winding of repeating coil

704. TRelay 721, uvon energizing, opens the

circuit of relay 702 to restore the normal

dirvection of current flow over the trunk

circult.

The flow of current over the trunk cir-
cult now causes polarized relay 402 to at-
tract 1ts armature towards its right-hand
contact and causes the transmission of an-
other code of signals over the common sig-
naling path of the same character as trans-
mitted at the time the toll trunk finder K
was disassoclated from the trunk line. This
code of impulses causes the lamp 112 at
the toll operator’s position to be extin-
ouished, giving the toll operator a signal
that the called subscriber has responded.

When the call has been completed and
the called subscriber has returned his re-

ceiver to the switchhook, thereby giving

o

‘the toll operator a disconnect signal in the
lamp 709, and at is left-hand armature and

same manner as described for giving the
toll operator a dialing signal, the toll op-
erator, 1n response to the signal removes
the plug 107 of the cord circuit F from
the jack 108 of the toll trunk. The sleeve
relay 208 i1s now released opening the lock-
ing circuit of relay 210, which, upon de-
energizing, connects ground to the start
lead ST for starting the selector G. Ground
is also connected to the signal control con-
ductor 204 from the outer left-hand ar-
mature of relay 211, over the outer right-
hand armature and back contact of relay
910, and the selector switch (& will there-
fore be arrested with its brushes positioned
upon the second contacts of the levels to
which they have access. The sending dis-
tributor therefore will transmit a code of
impulses over the signal path P compris-
ing two positive, a negative, two positive
and a negative impulse. The above 1m-

pulses are received by the recelving dis-

tributor R’, causing the energization of re-
lays 437, 467, 517, and 52" in the same man-

ner as previously described.

Just prior to the return of the brush-
arm 107 of the receiving distributor R’ to
normal position, a circuit will be closed
from. positive grounded battery, through
the lower armature and front contact of re-
lay 467, segment 27’, outer set of brushes
on brush-arm 107, segment 28’, lower arma-
ture and back contact of relay 45°, lower
armature and back contact of relay 507,
Jower armature and front contact of relay
517, the upper armature and back contact
of relay 53", the upper armature and back
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i,{'537,-1_o'9? B

contdct of mlw .,}8’ “eonductm 500

~ thence te groun d *hlouwh the Wmdmﬂ of

10

‘relay 400.
circuit and thro:

reiay, *md velay 400 wﬂl tlerefor
energized.

.ljhﬂ(‘

the right-hand 10013.1110 Wmdmo
Upon deenergizing, relay 400
opens the locking cireunit of **ehy 601 at its
11011‘r 11'111d armature and front. CON-

tact, and at 1tg 1pner

imd through the Wmchno of - 1‘@16&3{3
Re-
lease magnet 647, upon eNergIzINg, Causes
the res tomtmn of selector switch H, in the
well known manner.

~ establishing other connections.

1o . '
wat '

50

~upon energizing,
- across the incom 11:_1 end of the toll SWltCh-
Cing trunk for causing the enewmailon o1
across the
outpoing end of the toll SWltGhlnG trunk
by the release of relay 641 when the selectm' '
switech H was restored to normal positmn-
Le% v (43 is energized at this time to con-
to the test contact 642 to marlk

i
" Tect b‘LUDr

| .‘:j: 5 |

Kbt |
A |

GO

from battery through g
- Inney

- called line.

el
1,
- b}

Upon the deenergization of relay 601 and
the release of Selecter'swnch H, the circuit
through relays 700 and 701 of the toll
S 1tchm<'} trunk, at office Z is opened and
i“te% 1*e1 VS deenewlze

Relay 701, upon
cdeenergizing, “closes a
cuard lamp 709, the

Joft- lmnd mmature and front con-

_tact of relay 706, winding of relay 703, and

| -th{"}]C[} to @1 Oﬂlld at the Ielt -hand arnmtme

and back LOJL‘lLL of relay 701,
coﬂnem a2 duect bl"‘dﬂe

1@]&} 643, which was bridged

the toll cswﬂf*l"-mo trunk busy until after
the terminating oper ator has wi
terminal plug £18 fj_om the

;'a.c]; of the

{ruard Lunp .09 was lmnted in the cucmt

méendmﬂ from why ( Ou, and the operator,
“noting the ilumis nation of this lamp with-~
draws the pluﬂ 718 from jack 719 of the

alled line. Relays 716, 706, 708, and 643

nm’v (eenereize and the cncmt% of the toH

switching tr ink at the termi natnw Oﬁ(‘e 7

Sare now in normal condition.

It the. cshed Subsu‘*lbei beforﬂ the z*eleme

{ the connection, fhshes for a recall, relay

O
402 will operate to move its %1’*nmture back

nd forth between its left hand and 1‘10111-
and contacts ‘Lhrounh the reversal of cur-

rent through its Wmduws by the action of

relay sO‘? This ..-mtmn of relay 402 will
result in the energization of 1"61:‘13? 406 when

the nmatum of 1‘@1 w 402 engages its left-

“hand contact, and in the energization of

1{&1[1 413 nhen ’rh(, ammtme of 191&}, é(}...f

and

The curlent flowing over thls_
ueh the left- hand winding
of relay 400 is ﬂowuw in such a direction
as to oppose the current flowing through
of tlns |
be de-

wht hand armature

nd back Lont%t closes n circuit egtendmﬂg
“through copta(,ts, 646 of off-normal springs
5 ON,

_-zmmﬂe"" 647 of lLG Qe]ﬂmor' Swnch H,

hand contaet,
attraction towards
‘relay . 407

The toll trunk 1S NOW
entirely released and available {01 use 1n

circuld extendmo |
T e,ﬁf.-,;gf 411
| ln

rejay.
“energization,

| sm}ml
thelrawn the

relay 400 to ground.

.

'mﬂa%s it 1*10ht hand contact and both.

a7

1e1dy will be held operated b@cauae they

are slow releasing relays.
traction of the 2
left-hand contact, relay 407 is oper: ated, o

Upon the at-
rmatule "ot velay 402 to its
and
relay 408 is operated in the manner pzem—j:

msly desc: Jbed to cause the tlansmlssmnaf*

m a code of 812

signal, “and 131‘1} 408,
follawuw the

opet ration of relay 409

upon de:

I e]a.jf 420,

armature  of relay 402 against its right-

1ts  left hand contact
releases,

~and, tlerei(}r
ractio 11 of Lhe

o -cireuit for 191.-13? 410,
upon - a second
ture of relay 402

of u,Ln,r 408, a cireuit is established from
grounded battery, through the winding
, the breah cont acts of its 111110

1als over the common. send--
g path P, w hmh is exactly similar to those
tranen uttﬂd for giving the toll -operator a
dialing
energ L/aiion

1110111@11&@ y L
and the tran SIIS-
- sion of the code of 1111p111qes, causes the
“energization of relay 419 in series with

Upon the movement of the

B
-- '3 . .. |

immedia Lely 10110\3;?1110 Its

and since relay 413___'
18 enorﬂued at thls ‘time, there will be

arma- -
ammqt its left-hand con-
tact, and the guosequent second operation

ot

t-lrand armatﬂ e, the left- hand armature

and front contact 01‘: 1ehy 419, and thence

4 (‘0
caunses
tra 1151}:11tted over

path,

the common - signaling

jtmouoh the inner left-hand aim.-,m e and
iront contact of relay 408 to grou nd. B
lay 411, upon energizing, closes 2 10{,1-,..,1?1(?:- T

cireult for 1tself, extending. through its in-
ner left-hand a1*111ature, the inn er vight-
hand armature and back contact of Lel..ﬂ 100
_.LiO to oround at the arnmture COHtuGt‘*ﬁ of
Relay 408 upon -its second

a. seeond signal to be =

11\

of the same cha,racter as the ﬁls’t _-
At office X, Fig. 3, the fivst signal

causes a negative unpulse to be transmltted' S
over lead 300 as prevmusly described, to

oper ate and lock up reiay 214.  The oper
tion of relay 214 releases 1ehy 215.

second sional nwnmmed above, causes

second 11eﬂatwe impulse to be tmnsmuted;

' The?-

over lead 300, to operate and lock up relay

216,

lamp 112, in the toll opemtf)r .
(:111..;:, F, I‘m, 1 U | -

Helav 407
loeks
ba*‘iﬂu wm(hnﬂ
make contac oi l*u/ , lef
ture and front contact Gf re.

upon a “second

N

:{111(1

. W’lth 1@13} s 914 and 216 operated, re-
sistance 217 is connected to an iterrupted
“ground and thereby flashes the supervisory
cor d {311-—'_

Glle}ﬂif.ltl(}ll'
m. er a cireuit traced from grounded
right- 1{11’1(1 armature and -
't outer arma-
2y 411, right
_aumtmrﬁe and back contact of 1e1ay 410,
front contact and right inner-armature of
At the left armature
sack contact of relay 407, the circuit of
velay M:a 1 f)pm{"d 80 {hat .mv ‘imthm re-

110
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- Khe 1.

12
r

 as follows: Relay 402 would be operated to

D
]|

LEY

versals of relay 402 do not continue to oper-
ate relay 408 and thercby send out signals
similar to the above. B -
At this time relays 419, 420, and 407 are
locked up under the control of relay £10.
If the called subscriber stops flashing and
keeps his receiver off the switehhook, relay

402 remains energized 1 such a manner as

to keep its armature against its right-hand
contact. This results in the energization of

relay 410, as previously described, and the

transmission of a signal over the common

‘signaling path P for releasing both relays

014 and 216 as previously described in the
case of the release of relay 214 for extin-
ounishing the lamp 112 at the toll cord & to
indicate that the called subsecriber’s receiver
is off the switchhook. TIf the called sub-
scriber stops flashing with the receiver on
the hook, two signals will be sent back to
the outgoing end. The first signal would

discontinue the flashing supervisory lamp.

112 in the toll operator’s cord circuit I,
_ It would leave the supervisory
lamp extinguished, which would indicate
that the subscriber had not hung up his re-
ceiver. This signal would be established

close its left contact. Relay 406 would be
held operated. Relay 408 cannot operate
beeause relay 407 is operated through tie

nake contact of relay 411. Relay 415 ve-

leases. Ground from relay 400 at its right
inner-armature and front contact 1s con-

nected through the back contact and right

armature of relay 413, right armature and

40

front contact of relay 411, front contact and

right armature of relay 419, right outer
armature and back contact of relay 408,
winding of relay 410, back contacts and leit
armatures of relay 409, winding of relay 412
to grounded battery. The operation of re-
lays 410 and 412 sends a code ot signals to
the originating operator, as previously de-
scribed, and extinguishes lamp 112 1n the

- cord circuit Iy Fig. 1. ‘ihe operation oI

ceuwit I, Hig. L.

relay 410 releases relays 407, 411, 419 and

490. When these relays release, ground

through the left contact of relay 402 oper-
ates relays 406, 407 and 408 and thereby
causes a code of signals to be transmitted
to the originating operator, as previously
deseribed, to light lamp 112 in the cord c1r-
- Hig This will indicate to the
outward operator that the called subscrib-

~ er’s recelver is on the hook.

60

65

Tt the office selector switch H had been se-
lectively positioned upon the terminals of a
switching trunk leading to the oflice W,
which is arranged for straight forward

switching without the employment ot a call

indicater, a circuit would have been estab-
lished «for relay 900 as soon as the wipers
639 and 640 of selector switch I were posi-

tioned upon the terminals of the switching

1,537,108

trunk conductors 901 and 902. This e¢ir-
cuit may be traced from grounded battery,
through the left-hand winding of relay 900,
the left-hand armature and back contact of
relay 903, the left-hand armature and back
contact of relay 904, the lower left-hand
winding of repeating coil 905, conductor
901, brush 639, the outer left-hand armature
and front contact of relay 623, the armature
and back contact of relay 625, the right-
hand armature and front contact of relay
605, resistance 626, inner left-hand arma-
ture and front contact of relay 623, brush
640, conductor 902, the upper left-hand
winding of repeating coil 905, the right-
hand armature and back contact of relay
004, the right-hand armature and back con-

tact of relay 905, and thence to ground,

through the intermediate winding of relay
500. Relay 900, upon energizing, closes a
circuit for relay 906, extending from
orounded battery, through the winding ol
this relay, the outer left-hand armature and

back contact of relay 907, and thence to
ground, through the armature and front

contact of relay 900. A circuit 1s also
closed at this time from grounded battery,
through the lamp 908, the inner left-hand
armature and back contact of relay: 907,
through resistance 909, the outer right-hand
armature and back contact of relay 910,
and thence to ground at the armature and
front contact of relay 900. The-1ilumina-
tion of lamp 908 signals the terminating
operator that a call is waiting to be con-
nected to her telephone set. If several
lamps are lighted at the same instant, and
the cords with which these lighted lamps
are assoclated have not yet been connected
to subscribers’ lines, 1t will indicate to the
terminating operator that several calls are
waiting to be connected to her telephone set.

Relay 906, upon energizing, closes a cir-
enit for motor magnet 911 of the finder
switch N, this circuit extending from

grounded battery, through the winding and
armature contacts of motor magnet 911, the

lowermost armature and back contact of re-
lay 912, and thence to ground at the inmner
right-hand armature and front contact ot
velay 906. Motor magnet 911 causes the

step-by-step movement of the wipers of

finder switch N in search of the terminals
individual to the switching trunk, which has
been taken for use. Relay 906, upon energiz-
ing, also connects a source of tone current

to the conductors of the switching trunk for

indicating to the originating operator at the
distant end of the toll trunk that the switeh-
ing operator’s telephone has not yet Dbeen
connected to the trunk circuit. This tone
current is supplied over a circuit extending
throueh the outer right-hand armatures of
relay 906, and the left-hand and inner right-
hand armatures of relay 910. As soon as
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" the brushes of ﬁnder switch \T engage thc
“contacts of the selected trunk cn*cult, A ClIT-

from ground ed battery, thrmmh the wiz nd-

20

25

30

35

relay 91(

nects the operator’s

cuit is established for reLw 912, exterdmfr
1Ny of this relay, over wiper 913, contact
()1,..; the outer left-hand armature and back
contact of 1elzw 907, and thence to around
at the armatnre of 1’*eLW 900. RLI‘W 912,
NPOoN energizing, opens the circuit of step-

ping nmﬂnet 911, and at its upper-most

armutme and front contact closes a circuit

extending through the left- hand Wmd’!nﬁ of
over contmt 915, brush 016, dlld.

H*ence to m'omld at thlc; armmme wntact

Relay 910, upon energizing, disconnects the
lone cuirent {1*011'1 the tmul{ clrceult and con-
set O through the inner
front contacts of relay 912,
and the left-hand armature and front con-
“tact and
front contact of 1eL1§f 910, to the conductors
‘of the switching trunk.
of the tone

ariiatnres and
inner 11-:}ht hand armature

The discontinuance
qmmﬁes to the 01*1ﬂ111at1nﬂ O~

erator that the switching operator’s tele—
phone set is connected to “the trunk cireuit

and that she can proceed to pass the neces-

sary mmformation regarding the details of
the desired connection.
relay

The operation of

circuit of guard lamp 908, and connects the

ouard lamp 1in_a circuit through the inter-.
'rnp’rer 917 for flashing the lamp.
of-this flashing lan"-p signal the switching

By means

operator is fvppusod of the trunk to which
she is connected, and consequently the trunk

which 1s to be employed 1n cempleimﬂ the

- eonnection.

instructions h'om the

40

The switching opemtor upon receiving
originating oper qtor

tests the jack 918 of the. called 1111{, which, 1t
wil
11 the line is free. and if the 1]119 1s busy will

be ¢ S%umed 1s the line B"' to ascert‘lm

;..

~receive a click, or pulse of battery, over a

etrenit euendmﬂ h'om the tip of plug

45

over contact 919 ‘md

hrush 920 of the ﬁndm switeh N, and thence

- to ﬂmlmd thlouﬂh ihe testmo wmdmﬂ Ui

50

her set Q.

- Assuming tlmt the 111'13 1s flue the op-'_-
crator will insert the plug 921 in the 3 jack of

~the line. thereby establishing a cireuit from

55
- through the cut-off relay 923 of the called ¢
ine.

10%@% a circuit for. 191.‘:1’5?8 907 and 903 in

60

| sleew T e1a‘f 029

“orvounded Lsttﬂl’;_f through the winding of
2, over ‘[he sleeve (,{mtiets of

plng 921 and mck 918, and thence to ground
Sleeve relay 922, upon energlzing

sarallel, the circuit of relay 903 e\tendmﬂ*
hom rrrm nded bfltterv thr ough the Wmfl
100 of 1"e?fw 903, the mnmtm*e and back con-
iwt of ]‘{:"LW' 924, and thence to ground at

the almﬂtme and front contact of sleeve re-
'_'I*W'-Q‘P’) |

erator will lm*e IE“%JCOI’Ed her dmlmo 15.93 100

At this time the originating op-

thereby c

-._1111{‘} dm‘rn relay
| eneu.rumn

and
“armature contacts opens the

of lamp 908,

)'10 also disconnects. Glmmd from the

'E}T

921, -
th 1011“]1 the iwht hand ammtme aml hacl«:.

_Lon‘mci of 1eL1V 907,
ture and .

_Cuﬂtﬂ(ft and 11011t hand winding

to ItS normal posdmn which Tas 1)eu’1 uﬁedf -
in this case only for dialing the desired office,

causing the tldmlmssmp of a code
of s1gnals over ﬂ*e COmmon. qw ncﬂ path Pto
cause. the application of ringing current
irom the source of ringing

0

CUrr 1t L.L_S over .

the incoming end of the tz unk circult L and

the
mmzh to mmae a momentary aner mmtmn of
095,  This *rdw” upon
closes a 10('11111” cumut extend-
Ing thwuﬂu the
]fw 900 to mmntdm thm 10]3? enewued dm‘

ing the ringing period, while its crreurt is
ope ened at the armature contacts of ringine

relav 405,

, and al; -;o Close a - cirewt t1110110h

the leﬂ han d WIng nw ot rela 2y 926,
-~ The energization of yelay 907, at its 1‘1nht- ';
ha nd ar ﬁm‘mr@ contacts, closes the tip qtl and

of t

the trunk circuit, a,t 1t Inner Tef t-hand

‘Relay 903, which op-

b‘lch over the switching trunk and through
relay 402 at the mtﬂn‘nedlate ofﬁce for the
purpose oi causing the lamp 112 at the
originating office i:o light in- the manney
previously deseribed it havi ng been extin-
ouished when the trunk was cut thr ough to -
'*me terminating o;}emtm to 1en1ty to hey

~that the connection has been compl eued to

Lhe Subqelmel g lme fmd t] at hl% 1‘@0@11"01 1S
fu] t 1‘“ hOOk | |

-Upon the wermm’rmn of 1*eLW ‘J’G

11113

ﬂ*ht hand winding eatendmn from ov Ounﬂ
ed ‘battery, throuf‘rh “guar d lamp '_9118
through the inner joft hand armature and
frent contact of relay 907, through the AT

lay 927, the right-hand mmatme and front
of relav:
926, and thence to ground at the left-hand
‘leatuw and front contact of relay 900,
and at its left-hand armature ¢

stending from gr }unded La,tt.ew throuch

_:the winding of this rel: lay, the lest—hwﬂ

armature md front contact of relayv 996,

and thence to eround at the F}anaaue 3 1H

front contact of 1eLw 9992. The resists nce

of the right-hand winding of Imav' 926 is
high to prevent the glowing of ﬂle ouard
lamp 908. '
nects a

Relay 928, upon CNErg1ZIng, con-—
source of mfzcmne 111{*11‘}0 cuueai
to the called subscriber’s line over a cirenit

f‘()}"tduCtULH 901 and 902 ot he switching

nd front con-
'iqct closes a circuit for ringing relay 928,

75

right-hand winding of re-

w2

flashing cireuit
and at its outer lef‘r hand
armature f;{mt 1cts onens the cirenit of relays
912 and 906 to disconnect the head set O
from the trunk circuit and to dmmnneetg |
ground from the stepping magnet 911, thus
?‘e*wmﬂ' the head set O free to be COTFleCted
“to any other trunk.
erated at the time sleeve re lay 922 was
energized, causes the reversal of current 9%

1 05 .
'1e1m* closes g 10f*h1110 cirenit thren oh its
__1_*.10*-; -

back contact ol ringng cut-oft ]e-.-'

115

125

extending through the wmdmﬂ of relay 927,

”cont{wts of key f}99 the uppel ar mahiie .._111d

130
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 Relay 92&-, Upon energizing

918,

_1eL:1y 402 C&quﬂ“ thereby

front oontqct of ringing relay 928, the right-
hand armature and from contact of 101@7
907, the tip contacts oi plug 921 and ]

through the qlleCIlel s bell, ba.ek
thlouc'h the ring contacts of jack 918 and

plug 921 the lower armature and front con-

tact of 1e1fw 998., and to ground at the con-
tacts of l*e” 29.

Upon the response of the calle .d sabscr her,
the resistance at the substation is u{,uemed
to such an extent ihat elay 927 enewuus
opening the locking circuit of 1eL1y 926
which thereupon deenergizes , opening th
cirveult of ringing relay 98, A circuit i
NowW established thun‘ﬂh the w 111dmﬁ of re-

lay 924 and over the subscu ser’s line loop.

cuit of relay $03 which 1bst01f_,s the direc-
iion of the current flowinge over the trunk
circuit through the \demﬂg of polarized
the tran bﬂllS&lOD
of a code of 1mj yulses over the common S10-
naling path P {01 causing the extu‘muahmﬂ
of lanip 112 at the toll operator’s position,
1{*11&3111“ to the operator that the c alled

subscriber has responded to the call.

Upon the termination of the conversation

the ,Lele ase of the toll trunk and Selemm_

gwitch H take place in the manner nprevious-

40

45

B0

v
1

GO

down the

| imxm. and causes t.

ter 111111&‘(111{4 operator

1}?‘ described. Upon the release 01 gsalector
witch I, the circuit existing t111 {)uﬂh LQLW

"900 at the terminating operator’s position 1s

opened and this 1(315*; deenergizes, closing
o} its armature and bacL contact a civeuit
which may be traced from grounded bat-

‘tery, through lamp 908, the Inner lext- hand
“armature and front contact of velay 907,

the winding of relay 904, and to nmund at
the amntme contact of relay 000. The
lamp 908 1s illuminated and signifies to the

terminating operator tnat she maLy
connection. eLW 904 energizes
in- this circuit and at its armatures “and

conductors 901 _anu 502 of the %Wltr:,hmﬂ
he energization ot relay
643 for holding the 0111::101110* terminal of

the switching tv unk busy Unhﬂ the terminat-
Ing operator Thas taken down the connectlon.
~ In response to Lhe disconnect signal the
withdraws the pluﬂ
921 from ]ad" 918, opening the cireuit ot
relay 992, which, in turn, releases relays 907
and $03. The cirenits at the terminating
oper ator’s
dition and may be employed for establish-
e other connections. |

L the originating toll operator had de-

sired to establish a conneetion with a sub-

seriber in a full mechanical oflice, the othee
selector switeh I would have been set upon

“the terminals of a trunk line leading to such

office, and the remaining digits dialed by the
originating operator Would Tiave set the .;1uto~

, opens the cir-

al{e |

“minate, means at
~front contacts connects a direct by 1cdge across

p()%lil(}"'l are new 1N normal con-

1,537,109

matic switches in such mechanical office in
the well- lmown manner. The {ransmission
of supervisory signals from the mechanical
office would control supervisory lamp 112
at the originating office in subst antmlh the

ame manner as helembelme deseribed in
connection with connections in the offices
and W. By employing a connector switeh
of any well known type, for exampl 18

shown in Patent No. 1,308,740 to T. . Moy

.t'._l issued July 1, 1919, provided wlthme.-.ma

for repeatedly 1*(—3?&31110 current over the
clreuits incoming theleto upon testing a
bvsy’ line, the supuwsow lamp 112 at the
originating  operator’s positicn may be
flashed in the same manner as ]lClE‘lﬂbGL}IL
described in connection with the tr ATISIN -
sion of a flashing recall signal.

What 1s claimed is:

1. in a Lele]}honu system, 1n comhnmimn
an originating oflice, a distant office, a plu-
rality of trunk lines and a stonaling path
common thereto extending between said of-
heus automatic mlichmn mechanising  at
said distant office in which said trunk lines
terminate, means at said originating ofice
for
tyunle lines, means at one of said offices for
transmitting over the signaling path code

signals ind ividual to the dlﬁ'er ent trunk Iimes.

3! nm*};hﬂhf mmactive switching device COM-
mon to the trunk lines for'uet rmining the
codes ot the signals to be tr m%mltteJ, and
nmeans contmlled by a change in condition

on any one ot the trunk lines for rendering

the SWltdl]Hﬂ device active.

2. In a {dcphone system, 1n combination,
an originating oflice, a dist ant office, a plu-
ah‘rv oi t]u:n lines and a swnahnu naih
common thereto extending between fuﬂ 01-—
fices, automatic switching mechanisms at said
distant office 1n whieh sald trunk lines ter-
said origimating oflice im
COHtIOHII}“ saldd mechmusms OVeL :-;:;ud frunk
lines, ;eans at each of said offices for trans-
mittine over the signaling path code signals

individual to the different trunk lines, nor-
mﬂllly inactive switching devices at cach of-
fice common to the tmnk lines for determin-
ing the codes of the signals to be transmit-
ted, ancl means contmlled by a change m
condition In any one of the frunk lines for
wndm ng tho switching devices active.

. dn a teleplmm wqtem n (omhnmtim
a1 0110111{1[1110 oftice, = distant ofhce, a plu-
rality of trunk lines and a signaling path
common theretfo extending betn cen said of
fices, automatic switching mechanisms at
de distant office 1n w hich said trunk lines
terminate, an impulse repeater at said dis-
tant office common to sard trunl lines. imeans
for associating said repeater with : any one oi
said trunlk 1111@ impulse transmitting means
at f:ald (1110111L1t1119 office for tmnsmittmn

outuo]hnﬂ ga1d medmmsmq over satd

s

30)

90

100

106

119

115

120



‘through said 101‘1**:11,@1* for controlling
" letehmfr mechanism in Whlc,h sa1d truni
~line ter 111111.».&(35. and means at said origin: lt—
| .111g o
path code sighals 1ndw1crfu al to the dl{ferﬂnt
trunk lines for controlling the association of

1,587,109

1mpul=~em over any one of said lmmh lmes

office for tra nsmittnw over the mmaim

- said l*elt)eater with a pmtmular truni line.

10

4. In a telephone sgrstem m 001111)111{&10115-
an oviginating office, a distant office, 4 plu-
rality of - trun
‘common thereto extending between 1d O1-
fices, &utomatlc fﬂwuchmﬁ mechamsms at saxd
distant ofﬁcﬂ in which s.;ud trunk lines ter-
minate, an 111’11311Le 1epedwl at sdid distant.

lines and a Sj_ﬁil.«;lh‘lﬂ p&fh

oflice common to said trunk lines and respon-
sive to 11111’)1115@ of 1elilt1vely high frequ

ting 1111]3111%3 oyer any one of said trunk

Imes for controlling the §witching mech 1a-

L
ol

“tr .:m%m]ttmn* over the
| _'alonals 111(2111?1(:111&1 to the dlﬁ'@l e*lt trunit hne
| "101 Comwllmﬂ tlm_a.&socmtion of said re-
| pedter with a pcutlculfu* trunk line.

nism n nluch smd uunl lmﬁ Lelmnmt

and - means at. smd orlnmatmo office

5. In a telephone syster, 1n combination,

AT 0111‘}*111&‘(:111“' Ofﬁceq a, dlst'mt of’ﬂlf;}{rzcj a plu—..

'_mhw 0‘[ tumh lines dnd a %wn@lmﬂ
comimon thereto extendlnn between f:fud Of-

nath

fices, .«,uuomatlc SWltChlIlO mecha,mqm% at bEle
d]SLdﬂt office 1m- whicli Sdld trunk. lines ter-
ninate, an impulse 1epe¢1fel at sdid distant

ofhce coramnon to c;ald trunk lines and 16,513011—'
sive to 11’111)11159% of relatively high frequency
for retr mwmt‘rmn direct cmlenf impulses of
Jow frequency to said sivitching ine chwiqmsj
associating saidl Iepeatu with any

neans for
one-of said trink Imes , impulse transmitting

means at said or 1ff1nat1n¢r oflice for tra 115"1'11t-'
ting impulses over any one of said trank

lmes for controlling the switehing mecha-

‘nism in which Cmd tiunk line. telﬁllﬂd,besj

- IT?LE‘;:I.HS f Sclld or lﬂlll%tlnﬂ‘ ofﬁce 1(}1‘ i"‘”lﬂ%lﬂlm

ting over the. swna,lmn‘ path code sig nalg in- -
: (111*1(111:11 to the diffet ent trunk lines f{)r COM-
trolling tlie association of said repeater w 1th

A pa‘tlicula,l trunk lllle;a normally inactive

' Mﬂ[chmy dm we common to the tr r_ml Tines
| w('ea of signals to he
ghy

Fy s :umtted ﬂmd means f:(mtmllel by y

~change i wndmon on any one of the trunk

60y

| -hms fm h.nuu mn the sx'ﬂmdnjﬂ device ac-
- i j t*{} | | | N .

6. In a ‘t{llﬂpht,‘uno %‘fhtem 1 L(Jipblmttlon

an ouﬂmfwmn olﬁf*e" an mtehm,dmte oﬁu,

terninating afhces W lLu ll]LV of tr unhhngb
, e

cand a 51{311‘11111# paﬁcl ¢ommon thereto ex-

tending between said origiiating and inter-

medmte ofﬁces automatlc selec:tm* rsxmtches

'jat smd
trunk lines: terminate for euenduw connec-

]"e'
tion to any cne of said telnmatmo ofﬁces,

through said
_11{1.Les? ana mean
code Sif“l’l{};lS
RNCY
for retransmitting direct current impulsesof
- __-low h equenm to smd letchmﬂ 111@(?11;1111511153_
‘means 1or assouatmg satd 1epeater with any

one ot said trunk lines, impulse fransmitting
‘means ‘1t said 011011’1(1‘[1110 oﬂice fm fransmﬂ

for
10'11.;111114:3 path code

office,

code smn&ls

ofiices.

-:'-_.-_1113 one of

an. ouonmtl .
-1“L]ltV Of trlmk ]11’1@3 and a swnﬂmﬂ*'p ith

ulte}merzmte ofﬁ% 1n Whldl sald

65

an nnpt*il% repeater at said ﬂﬂ@lﬂledmte_f"

office common to said trunk lines, means. for
asse ?m‘tmﬂ said repeater with any one of 70

said trunk lines, 1mpulse transmitting means
at said originating oilice for tlcmsmlttmﬂ‘:,fﬁ "
impulses over any one. of said trunk 1111es |
repeater for controlling the se-
]GCIOL C_‘;Wltﬂ‘ll in which said trunk line termi--
at said originating office
for transmittihg over the Slfmahnﬁ path

individual to the different

trunk lines for controlling the association

of sald 1epe:,1tel wfuh a pwtmular truns._

]11"‘ e

J"ﬁ?

tel nmmmw

In a tﬁlephone System in combmatmn
an mwmatmﬂ office, an intermediate ofﬁce'
cfiices, a plurality of trunk lmes-_'
and a blOHahﬂf} ‘path common thereto ex- 89
;Lendmn betwem ‘smd 01‘*101111131110‘ and inter-
._medl te offices, autonmtw Selector switches = -
at said 111teimedmte offices in whmh said

trunk lines terminate for extending connec-

tion to any one of said temmmtmo ofﬁceb,_*?)o o

SW’ltChH}W mechanisms at said temmlatmo

S ofhces, an nnpulse repeater at said 111terme-ff

cliate (}fﬂCG common to said  trunk hnes

- means for associating said 1epeater Wlth-
any one ot said trunk lines, i1 1pulse trans--
mitting means at said onomatﬂw off N
tr %nsn'nttj_nﬂ impulses over any one of said

ce for

trunk lines uhrouo'h said 1'*epeate1* for con-
trolling the selector switch in which said

tr unlk lme terminates to. select a desired. ter-
minating Oﬁce ‘Llld for | COlltl 011111@

for tra llal’lllttlllﬂ. oV

111(111?1(11131 to the dlf"ezent

| t,he AR
ks “TI{,C]HD o 1116(}11 ::ulll 3111 111 S&l d tm 111111 EI,I}ll

‘and means at sald originating office
* the swnalmo path

105

trunk lmes for controlling the association

line.

ahtv o*’"* truﬂl’* lines

S’lld dlstavt oilice in Whl(}h

low

puL-u tra fmmlttmﬂ‘ means at said nrw*mat

8 Ina telephone svstem in combuntlon
an originating

of sald 1"epe:1ter' Wlth a9 partlcuhr trunk_r

office, a chst.;unt office, a plu-flm-rf
extending Letween said
automatic s vltchlnf“ Tmechanism at
said trunk lines =
terminate, an’ impulse repeater at said dis-
tant office responsive to alte 111{1131110* current
impulses of relatively high irequency for
retransmitting: direct f'[llli‘llt 1mpulses of
frequency to sald switching mecha- g
nisims, means for associating sa id vepeater

with any one of said ilmﬂ* lines and im- 129

ng offices for tr ansmﬂtuw 11111)111568 gver

ud trunk
the sw 1’((,11111*:1 medm

trunk line teunm&ue%
9. In a te:

qm 11’1’ |

i“-*‘ (’31

ce, a (:hst‘mt offic ice, & plu-—

-Lme% iol (,omml]i ng
whlch c:.;ud !

ebh{me system, in ¢o: nbmatlon .



o ﬁC-E‘,.Sj
said distant o
terminate, an impulse repeater at said dis-
tant office common to said trunk lmesﬁ means
for associating said repeater with any one
of said trunk lines, 111’11")1118"‘ transmitting
means at sald originating office for trans-

10

13
) O

L

£t)

means for

| dl%ient

20

comnion thereto
mechanisms at
fHee 1n Wthh gsaid trunk Iines

automatic swuzchmﬂ

mitting impulses over any one of said trunk

lines through said rvepeater for controlling

the sw 1tchlno mechanism in which sa.ld
trunk line teunnmtes means at said distant
office for - tlansnnttmﬂ over the signaling

path code signals individual to the different
trunk ]11168., a normally inactive switching

device at said distant office common to the
trunk lines for determining the codes of tne
signals to be transmitted, means responsive
__to the assoemtmu of : ald 1mpulse repeater

with one of said trunk hines for rendering

said switching device active, and. means At
sa1d 011{1111%1110 office responsive to said

Smnal
| 10 In a tele‘:)hon gystem, 1n combina-
tion, an or mllntlng oﬁlw, 2 di stant office, a

. plumhty of trunk Ihimes and a signaling
path common thereto extending between

said offices, automatic switching me“hqmsms
at said dl_St‘l,ll_t- office in which said trunk

lines terminate, an 1impulse repeater at said

distant office common to said trunk lmnes,
associating said repeater with
any one of said trunls ] hines, 11111)11150 trans-

Cmitting means at said 011{}111#111“ office for

transmitting impulses over any one of said
trunk lines ihumnh sald repeater for con-

trolling the %th{:huw mechanism 1 which
said hunh Iime tel 111111.1*(6%., neans ot said

distant m"h(*e for transmitting over the sig-
naling pt... th code signals individual to the

runik Hnes, a normal v mnactive
1(}?1(*

switching

the ‘31011‘118 to Dbe tl‘lﬂSthtE’d

tmpulse repeater with one of said trunk
lines for rendering said switching device

~active, and a supervisor y Jamp at said origi-

30
.ot

nating office responsive to said code of mn-

' pulsos for producing a dialing signal.

.- )
Sy |

G0

an originating oflice,
a4 termina Lmo oﬁme a plurality of trunk
lines and a qwmhnn path common thereto

11. In a telephone system, in cmnblnatuﬂ
an inter mediate office

extending between said originating and 1n-
teunedmte office, . antomatic S\Titdliﬂﬂ'
mechanisms at %Md Intermediate office for
extending connections to said terminating

office, means at said intermediate office for
transmitting

nating oﬁce for connection with any one of
sald tnmh lines, a Ley assocla ted with said

extending betw cen said of-

{transmitting
code of 1111pulses for ploduunn a dialing

at said distant office com-
1mon to tho trunk Iines for determining the
“codes  of

means responsive to the ac;sncw’lfm of sal 1. .t”ﬂdll‘iﬂ ]JGJLWGLH

' c1.:1ted with

‘different t1 Th8ce

ringing current to saxd ter-
minating oﬂlce, 2 cord circuit at said Or1Y1-

1,537,100

cord cireuit, means at said originating - office
for tmmsmltunﬂ. over the signa lmf*g pati
code signals 1ndividual to The diflervent
trunk lines, a ,nommllv imdwe switching
device common to the trunk lines for deter-
mining the codes of signals to be frans-
mitted. means COf’ttu}il(‘d by said key dor
mndumﬂ the switching deviee active, and
heans at m_..m 1 te*med.ate office wf*pom'
to said code of mpulses for controlling suid
ringeing current transmission means.

10, T a telephone system, 1n combina-
tion, an originating ofiice, an intermedinto
oﬁi{:é, a termmating oiﬁcm a plarality of
trunk lines and a swnalmn path commorn

thereto extﬂﬂdmv bmween sald oviginating

and 1nte 1111(”’(-[1.:“8 office, automatic ""um*h-

ing mechanism at said inter modl*lto ofitce
In wh ch said trunk lines terminate for C-

tending connection to said tmmmatuw 071 -
fice, means at said intermediate ofiic 5 for
ringing current to Sa1d el

minating OIECG a, coul circult at said origi-
nating office for connection with any one of

salct uan line, an impulse sending device

.qssocmted W]Lh sald cord circult +m trans-
mitting impulses over

sald trunk lines for
(*011L10111110 saldd switching mechanisms, a
key for assomutmﬂ‘ saicl 1mpulse cdevice with
said cord cirveuit, means at said originating
oflice 101* transmitting over the sign: Jmﬂ
path code signals individnal to the different
trunk lines, n normally inactive switching
device comnmon to the tronk lines for flef"m—
minine the codes of signals to be trans-
H’f]ttbd neans (*{111:101 ed by the relens
said ey for rendering ﬂh_, switching de-
vice active, and means “at said intermediate
office 10&])01}9%?(3 to saad code of 1mpulses
for controlling said rnging current trans-
11"11%‘-‘4'1011 IMeans.

. Ina telﬂplmnv system, 1n combination,
an (}Uﬂlmlhnn office, n st ant office, called

<o of

stihser 1b81 S h:tlm,j a plurality of uimh lines

and a signaling path common therveto ox-
said originating and dis-
tant oliice, auton mtlc switehing mechanisms

at said distant office 1 which said trunk

lines terminate for extending conncctions to
sa1d (“Lﬂed lines, a cord cumut at said orrgi-

'11{1t1110 office for connection with any one (*i-

said trunk lines, a supervisory signal asso-
said cord ciremit, means at said
distant office for tﬂn%n‘uttmn over the =iz
11*11111{1 path C(}dL, signals mdn‘*lﬂu*n to Uw
]111@—31 A normally mactive
switching &u*wu comnmn to thﬂ trunk lines
tor determining the codes of signals to lm
tr mqmltted means respongive o ﬂm exten-
sion of a connection to a called line for
rendering said switching device active, and

‘means responsive to said code signals to

operate said supervisory signal. -
14. Ina telephone system, in combination,

GO
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an Ol'wumtlnw ofﬁce a dlqtant oﬂlce
- subseribers’ lines, a plur thty of tr unh lines

-
:"u"[

.1'!,5*37,10"9 "

1l1ed

and g signaling path common -thereto ex-

tending between said orwumtmﬂ and dis-
"'*111 originating
1 aht‘f Ot tm}‘-
common thereto
'?oﬁceg

iant odxco s, automatic SWlLChlllfT 11’18(3h‘111181118
at said distant office m Whlch said trink

lines terminate for exteﬂdmﬂ connectmns in
sald called lines, a cord C1Y cmt at said origi-
“nating office f01 connection with any one “of

saic twnk lines, a supervisory signal asso-
ciated with Sﬂld cord cirenit, means at said

distant office for Lmnsmlttmo over the sig-
‘naling path code signals 111(:111?1{:11111 to the
different L1 unk lmes ‘a. normally inactive
| -w"ltchnm device common to the trunk Ime&g

~for deteunmum the codes of signals to be

to sald called lines,

transmitted responsive to the response of a
called subscriber for réndering s: aid switch-

1ng device fz,ctwe, and means fesponsive to
.;ud code oi signals to opemte said s*upe

| 1"1‘501‘37 signal.

15. In a telephom system n combumtmn
an originating office, a dlc;tant office, culled
lwcrlbels llnes,, n plumhty of hunh lines

_and a signaling path common thereto ex-
tending between said originating and dis-
__mnt o‘zﬁces, antomatic SWItChlIlO mechanisms
said distant office in W’hl(}h said trunk

at
lines terminate for extendmﬂ conneotlons

‘one of said trunk lines, a supelms-:)ly s1gnal

e
—t

)

~to be transmitt ed means responsive to the

51 nmt]m

e =um

_*zqmc iated with said LOI"d circuit, means at

Uu,, dlﬂl,l(“l’lt trunk ]mes 4 mnormally in-
_ %wudunﬂ device - coinmon o
’rmuh Tines for d{ltermmmn the cude% of

ulﬂll s to he tlmmmtted means responsive

{} ‘H:ﬁ intermittent ol)enmﬂ and closing of a
Hed subscriber’s line for wndu ng said

_-.-l

B Iithmﬁ device. actlxrm and means respon-
sive to said code of Slﬂ'lmls LO flash sal d}
-Hupen sory signal. =

16 Ina te]ephum‘- 5} 5!:@11] m cembumtlon,

~an or winating office, a dlgtant 0{"1(:@ calied
| e3, a plumhtv ot trunl lines:
and a signaling path common thereto ex-
tending hetwee n s‘alfl originating and distant

whsc iberg’ S’ line

offices, automatic switching mechanism at

said dis t.mt office In w hu;h mzd (runk Iines
te for extendm.:: connections to said
called hmsa 4 cord circuit at said orviginat-
g office for connection w ith any one (}l said
{runk lines, a supervisory signal associated
Ay *1]

 offiee

md cord cirenit, means at s Jd distant
tor tr ans:,mlttw o over the sign 1111w
path two codes of smm]s mdividual to each

of the different trun T lines, & normally inac-:

trunk
wnﬁls

Live swﬁdm}ﬂ deviee. common to the
1111@5 for detfﬂrmmmﬂ tLe codes of

intermittent opening and closing of a called
%nbscr ber’s ]me 101 rendermn S‘Ild sxmtoh—

1ng 0 de\ e

terminate, means at said 011011"1{1‘51110
tor transmitting impulses over any one of-
_"“vdld trunk lines for contt*olhm the swrtch-“'
sm in which said ¢ Lmh line ter~
_ mmaiesj and means at said originating office

ng nrechanis

common . o
“offices, automatic W 11(311111{1 mechanisms at
. u-:lld :

a cord circuit at smdf
- mlmnahnﬂ office 101* Connectmn with any -
~mutting:
qmmls mmdividnal
said istant office for tranalmttnm over the

“path code signaly individnal to C()lhll‘!(}ll to the tr un ¢ Iines for (]c-te mining

the codes of signals to be d"lh%iﬂlit“d means
controlled by the disconnection of |
'met hmn a trunk line for ve: Meunﬂ the
H.“-:lﬂb 11‘{.» utll{-{_-'
v-:(hwnnt office resp O‘"i";ﬂb to suid code of 1m-

tlm wh,me of %.:1 d-"

the

pulses for

- tions,

.1]{1t1031 to associatoe
-nwchamwn

Sdld (,odes of st rv‘ﬂf* to ﬂa@h smd
Swnal
Tn aQ te.

o?ﬁae
extendlm

said dif«‘-tant office 1n W]“*l(}h sild b1 mﬂ lines

| ﬂ.ctue .{md means wsponsne tcrjj
1pp1- msorji

vphom E-:.Ysiem in combw&tmn oo
dlsmnt office, a pla—-.f
lmes ,.md a signaling pai] 1
betweﬂn said
automatic switching mechanisms at

Oﬁl(.e_ '_"

' : e P e

for transmitting over the sign: 111110 path

codes of signals individual to the diff
fiunk lines for contro 'lmo
Lth S‘ﬂ“‘lidlﬂ’lﬂ mechanisms.

18 Ina telephone Sy steny, in r"mnbmation -
an 01‘19111.;11)1;10 oifice, a distant office, a plun-.:-

ahty of trunk lines and o signaling pdt

thereto CHtEHle“ between |

.n“'.fi '

‘erent 80

the 1eha% of

sald

distant office in which smd tr mh lines

teulma‘re, a cord circuit at smu 0110111 ating

office for connection with any one of Smd

trunk liries, an impulse transmitting mecha-

for conty ollmn bm@ sthehmgg mecha nismis,

means at eal 5 originating office for t1 ATS-
the 'Slﬂllﬁhﬂﬁ pmh codes of

0**@1

tu {hg di fferent {runk

‘nism as ssoclated with smd cord cucmt for -

transmitting impulses ove said tr unk 111193:'_] R

095

11119'-‘5,, a 1101111.;1113*' umgfne QWltchmﬂ &ewm_l‘.' .

witehing u Vice niu cand 1

conti ohmﬂ
switehing 111&?6]1&1“41‘41;‘-3 o

said cord

< 100

10, in a 5\‘**11{3111110' S}btun.. Q@ ﬂnns‘;luismml"-f S

~clreuit exte: nding between two stations,
signaling path independent of said. ‘rmnsw'
nission .anlt e:::telndm'? hetween said sta-
| lllechmnsm-p_ __
.1110..«111‘?' lusp ONSIVE to a change in the condi- =
said transinission Cumut to transmit
acode con 1b11mt10}1 over said signaling path
Means 1651}01]‘31\"0 to the zef‘uvofl code combi-
witomatic switeching

an au* om 10 aw 1tchmf>

ti1on of

satd g

*mﬂ mld tmx bllll*“fylt)ﬂ {.JUlJt

o

po—
LS B

means at one station for = 101110 1111“111‘:@5@:

pulses for sending

over a portion of said transmission uum{j”" g
and means associated with smd ~auton 1atic
“switching 1113@]1;11‘115111 responsive to said 1m- -
rep eu.ELJ 1n ipul ses-to the
other station over a second portion of said
~transmission chcuﬁ' for the: comml of Sfuf“l”
auntomatic switching mechanism. =~
20. In a SWltLhHlG system, a plumhtg of
tr ansmission mrcmts ehtﬂndmo Dbetween two.
| Stfttlonfa a swnah ng p‘tﬂl common to and n-

120



2% 1

dependent of said transmission cirveults ex-
tending between said stations, an automatic
switch, means associated with each of gatc

transmission cireuits at one of said stations

for originating impulses, an intermittently
operating distributer for transmitiing 1m-

pulses originating with any of said trans-

10

15

19

-
" e d

10

-~

o
wr |

‘pnaling path common thereto
ent thereof extending between said offices,

mechanism.

mission cireunits over said signaling path to

associate said automatic switeh with the se-
lected trunl, means for sending i1mpulses
over a porticn of said selected trunk and
means associated with said antomatic switeh
responsive to said impulses for sending re-
peated impulses over a sccond portion ot
said trunk for controlling the automatic
switeh, o - S
91, In a telephone system, an originating
office, a distant office, a plurality ot trunk
lines extending between said oflices, a sig-
and 1ndepend-

automatic switching mechanism at said dis-
tant office, means at the originating oilice

for transmitting over the signaling path code
impulses individual to the difterent trunk
Tines for controlling
ing mechanism, means at said originating

sald antomatic switeh-

office for sending impulses over a portion of

one of said trunk lines and means assoclated

with said automatic switching mechanism
responsive to said impulses for sending re-

to the distant ofilce over a

peated Impulses
lines for

ocond portion of one of said trunk
further control of said

99, In a telephone system, an originat-

ing office, a distant office, a pair of trunk.

lines extending between said offices, a sig-
naling path common thereto and mdepend-

ont thereof cxtending between sald offices,

automatic switching mechanisma at said dis-
tant office, an intermittently operating de-
viee at the orviginating office for transmit-

ting over the signaling path code impulses

sndividual to the different trunk lines for

controlling said antomatic switching mecha-
nism, means at said originating office for

sending impulses over a portion of sald
trunk lines and means associated with said
automatic switching mechanism responsive

to sad il‘npulSGS for sending repeated 1m-

i
iy |

(0

pulses over a second portion of said trunk
lines for further control of said automatic
switching mechanism. S |

03, A plurality of transmission lines, 2
path common thereto, an avtomatic switeh,
0 souree of direct current impulses, means
to transmit impulses from saia source over
said path for associating said automatic
switch with one of said transmission lines,
4 source of alternating current impulses,
means to transmit impulses from the latter

mentioned source over a portlon of said
transmission line and means associated with

automatic switching

1,537,109

said automatic switch responsive to said ai-
ternating current impulses for sending di-
rect current impulses over a second por-

tion of said transmission line to control said

automatic switch. |

o4, Tn a switching system, two circuits, a
switehing device, & source of direct current,
means for transmitting impulses from said
source over one of said circuits {o assoclate
said switching deviee with the other of said
civenits, a source of alternating current,
means for transmitting impulses from said
alternating current source over a portion ot

anid latter mentioned circuit and means as-

socinted with said switehing device respon-

give to said alternating current impulses for

sending direct current impulses over a sec-
ond portion of said last mentioned circuit

to control said switching device.

05. In a switching system, two cireuits, a

switching device, a source of direct current,

means for transmitting impulses from said
source over one of said circuits to associate
said switching device with the other of said
civcuits, o source of alternating current,
neans for transmifting impulses of current

{ i 3 : ' 1 :
from said alternating current source oOVer

said latter mentioned circuit, means for
translating said impulses of alternating cur-
rents into impulses ot direct current to con-
trol said switching device and an automatic
switching device for associating sald last
mentioned means with the last mentioned
cirenit controlled by said direct current 1m-
pulse transmitting means. S

" 96. In a switching system, a circult, a
source of impulses therefor, a switching de-
vice for said circuit normally unresponsive
to impulses from said source, a second Cit-
cuit, means controlled over sald second cir-
cuit to render said switching device respon-
sive to impulses from said source and means

for associating said controlled means with

said switching device.

97, In a switching system, two circuits,

‘o source of impulses for each of said eir-

cuits, a switching device normally unre-
sponsive to impulses from omne of said
sources over the associated circuit, means
responsive to impulses from the other of
said sources transmitted over the other ot
saidl circuits to render said switching de-
vice vesponsive to impulses from the first
mentioned of said sources and means for
associnting said impulse controlled means
with said switching device. '

98 The method which consists ol trans-

mitéing a code of dirvect current impulses

over a circuit to associate a device with
another cireuit, transmitting impulses of
alternating current over said latter men-
tioned cireunit, and translating the alternat-
ing current impulses into a movement of the
device. ' '
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- mitting a code of direct current impulses device, and translating said translated im- 10

29, The me hod Whlch conslsts of trang-' pulses of dirvect cmlent to sald sxmtcluno

over a circuit to associate a switching device -pulses of direct current nto nmvements of;
with another circuit, transmitting 1111pulses said switching device.

of alternating current over the latter- men-  In testnnony whereof, T have swned mv? o
tioned Cll‘CUlt translating said impulses of name to this Specﬁcatlon this {th chy off o
alternating curlent into 1mpulses of direct August 1920. ' '

_cm‘lenl_, irﬂnsnmtmo said tmnshted m- J OH\T DAVIDSON JR
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