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The present invention relates to telephone sys-
tems and more particularly to such systems ar-
ranged to render secretarial service to .certain
subscriber substations served thereby.

In a conventional telephone system, agencies
independent of the telephone operating com-
pany provide a type of service known as secre-
tarial service, whereby certain subscribers, such
‘as doctors, salesmen and others who do not have
secretaries and whose duties require that they
be absent from their offices for considerable peri-
ods of time, may have calls directed to their sub-
stations intercepted and forwarded to the agen-
cies mentioned. A call thus intercepted is. an-
swered by a secretary at the agency; and, after
the secretary makes inquiry and. learns the de-
sired called subscriber, she gives the calling sub-
scriber certain information in accordance with
the prior instructions of the called subscriber.

In a telephone system of the type noted the
telephone . operating company has no super-
vision over the agencies and the apparatus usu-
ally employed therein is not well designed to ren-
der highly satisfactory secretarial service.

Accordingly, it is an object of the present
invention to provide a telephone system incor-
porating an improved arrangement including an
operator switchboard under the supervision . of
the telephone operating company for rendering
.secretarial service to certain subscriber substa-
tions served thereby.

Another object of ‘the invention is to provide
in a telephone system comprising a number of
offices, an improved arrangement for rendering
from an operator position in the central office
-secretarial service to certain subscriber substa-
tions in the various branch offices.

Another object of the invention is to provide
improved automatic switching apparatus for ren-
dering interceptor service to certain subscriber
substations served thereby.

A further object of the invention is to provxde
in a telephone system improved automatic
switching apparatus selectively controllable to in-

stitute and to discontinue.interceptor service at

certain subscriber substations served thereby.

A further object of the invention is -fo pro-
vide in a telephone system an improved inter-
cepting arrangement, whereby calls extended both
to and from subscriber substations at which in-
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terceptor service is enforced are routed to an -

operator position.
Further features of the invention pertain to
the particular arrangement of the circuit ele-

ments .of the system, whereby the above-out-

B type

lined and additional Operatmg advanta.ges are
attained.

The invention, hoth as to its orgahization and
method of operation, together with further ob-
jects and advantages thereof,” will best be un-
derstood by reference to the following specifi-
cation taken in connection with the accompany-

ing drawings, in which Figure 1 illustrates the

general arrangement of a telephone system em-
bodying the present invention; and Figs. 2 to
5, inclusive, taken together, illustrate the details
of a system having incorporated therein the fea~
tures of the invention as briefly outlined above.

Description of the apparatus. mcorpomted in the
system

Referring now more particularly to Fig. 1 of
the drawings, the telephone system there illus-
trated comprises a central office 10'0of any suit-
able type and a branch office 20 of the automatic
The central office 10 includes a secretary

operator switchboard or position 1l of the man-
ual type; and the branch office 20 serves a group
of automatic subscriber substations, including the
subscriber substations T, T2, T3 etc. - The sub-
scriber substations in the branch office 20 are
divided into a first subgroup, including the sub-
scriber substation TI, which is rendered ordinary
automatic subscnber substation service, and a

‘second subgroup, including the subscriber substa-
‘tions T2 and T3, which is rendered secretarial

automatic subscriber substation service.

Tach-of the subscriber substations Tf, T2, T3
ete. is provided with automatic subscnber sub-
station apparatus including a telephone instru-
ment, a calling device or dial, and a ringer. Sub-
scriber lines extend to each of the’ subscriber
stbstations and terminate in the branch office 20,
22 and 23 respectively
extending to the subseriber substations TI, T2
and T3. Each of the subscriber lines is provided
with a local line circuit individual thereto, the
local line circuits 24, 25 and 26 being individual
to the respective subscriber lines 21, 22 ang 23
respectively extending to the subscriber sub-
stations TI, T2 and T3. Also each of the sub-
scriber lines which is rendered secretarial service
is' provided with & secretary line circuit 1nd1v1dua1
thereto, the secretary line circuits 32 and 33 being
individual to the subscriber lines 22 and 23 ex-

tending to-the subscriber substations T2 and T3

which are rendered secretarial service, Also the

“'branch exchange 20 comprises local automatic

65

switching apparstus including a number of local
lmks one of the local 11nks being 111ustrated as




comprising a local finder 271 and a local con-
nector 28. . A local distributor 29 is operatively
associated with the local links for the purpose of
assigning an "idle local link to the use of a
calling. subscriber line, the local distributor 29
also being operatively associated with the local
line circuits 24, 25, 26 etc. Both the local finders
27 etc. and the local connectors ‘28 etc. have
‘access to.the subscriber lines ‘extending -to the
subscriber substations TI, T2, T3 etc.;. and the
local connectors 28 ete. also have access to a trunk

10

15 extending between the branch office 20 and.

“the central office 10 and terminating in-a jack
~Jil at the secretary operator: position 1.
Further the branch office 20 comprises a num-
ber of line. finders 41, 42 etc. having access to
the subscriber lines 22, 23 etc. extending to the
subscriber substations T2, T3 etc. which are ren-
- dered. secretarial service. A line finder- dis=
tributor 34 is operatively associated with the line
finders 41, 42 etc. for the purpose of assigning
an idle line finder for the use .of either a calling
or called ‘subscriber line extending to a_sub-
scriber substation which is rendered secretarial
_service, the line finder distributor 34.also being
‘operatively associated -with “the secretary line
-circuits 32,-33 etc. Finally the branch office 20
comprises. a. secretary . service switch ‘T1 opera-
tively connected to a trunk 72 extending between
- the branch office 20 and the central office 10 and
-terminating in a jack JI2 at the secretary op-
erator position i1, . The secretary service switch
11 has access to the various secretary line circuits

32,33 etc. individually associated with the sub-i.
scriber lines 22, 23 etc. ‘extending to the sub- 3

scriber substations T2, T3 etc. which are rendered
secretarial service.
The central office 10 comprlses in addition to
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the secretary operator position 11, a.-number ofr

-~ secretary-connectors 51, 52 etc. respectlvely cor-
“responding to the:line finders 41, 42 etc. and
-.operatively connected thereto by_ means - of a
number of trunks 61, 62 etc. extending between

“40

" the "central office 10 and. the. branch office 20.: .

Accordingly, the. line finder 41 disposed in the
. branch office: 20 and-the secretary connector 51
disposed- in the central office 10 are intercon-
nected by the trunk-61:extending therebetween
- .and constitute a link which is utilized for a pur-
pose more fully explained hereinafter:. ' Similarly,
the line finder 42, the secretary connector 52 and
the connecting trunk 62 constitute another link.
The secretary connectors 51, 52 etc.-have access
to a number of trunks 82, 83 etc. which respec-
tively terminate in jacks J2, J3 etec. at the secre-
tary - operator position Il. At this point it -is
~noted that the trunks 82, 83 etc. respectively
terminating in the jacks J2, J3 etc. at the secre-
tary operator position 1( respectively correspond
~ to.the subscriber lines 22, 23 etc. in -the branch
office 20 respectively extending to the subscriber
. substations T2; T3 etc. which are rendered sec-
retarial service.
The actual number of local finder-connector
links provided in-the branch office 20 is deter-
- mined by the amount of local traffic. therein;

" while the actual number of line finder-secretary

connector links required between the branch office
. 20 and the central office 10 is determined by the
- peak amount of secretarial traffic between the
branch ofﬁce 20 and the central office 10. At this
point it is noted that.any subscriber substation
rendered ordinary. service. may be converted,
- Whereby it ‘may be rendered secretarial service,
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individual thereto in conjunction with the neces-
sary circuit changes rendering the secretary line
circuit thus provided accessible to the line finders
41, 42 etc. and the provision of an additional and
corresponding trunk terminating in a correspond- -
ing jack at the secretary operator position 11 and
accessible to the secretary connectors 51, 52 ete.
In passing, it is noted that the actual number of
line finder-secretary connector links required be-
tween the branch office 20 and the central office
10 will be only a minor fractior. of the number of
subscriber substations in ‘the branch office 20
rendered secretarial-service. .

In the-central -office 10, the secretary opera-
tor position | f comprises, as shown in Fig.'3, in
addition to the jacks. J2, J38, Jil, JI2 etc.; posi-
tion apparatus not shown; whereby the operator
thereat may answer calls on the trunks 82, 83
ete. and the trunk 15 and may control, via the -
trunk 72, the secretary service switch T1 in the
branch ‘office 20. - Also associated with the jacks
J2 and Jil are. signal lamps 1,382 and L1381, re-
spectively, which are utilized for a purpose more
fully explained hereinafter.

Preferably, each of the secretary connectors
in the central office 10 is identical to:the secre-.
tary connector 51 which comprises, as shown in
Fig. 3, a-switching mechanism 300 of the Strow-
ger type, including a wiper -set provided with
three wipers 301, 302 and 303 supported for -both
vertical ‘and rotary movements, ‘and. an- asso-
ciated semicylindrical - contact bank provided
with ten vertically spaced-apart levels-of contact

“sets-arranged in circumferentially spaced-apart
5 relation.” Also the switching mechanism 300 in-

cludes a vertical magnet M304 for driving the
wiper set step by step in the vertical direction
away from its normal vertical position, a rotary
magnet M305 for driving the wiper set step by
step in the rotary direction away from its nor-

“mal rotary position, and a release magnet M306

for releasing the wiper: set and for causing:-it
to be returned to its normal rotary and vertical
positions. - Also assoclated with the switching
mechanism 300 are two- sets of switch springs
S301 and S308 which: are actuated when the
wiper set is driven in the vertical direction one
step -away from its normal vertical position.
Further the secretary connector 51 comprises
a relay- group including a switch relay R320, a
series relay R330, a transfer relay R340,a hold

‘relay ‘R350, a line relay R360 and a battery re-

verse relay R310; and a control-network con-

,hected and arranged in a manner more fully de-
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55 scribed hereinafter.

- Preferably, each of the line: ﬁnders in the
branch office 20 is identical to the line finder 4/
which .comprises, as shown in Fig.-4, a switching
mechanism 400.0f the Strowger: type, including a
wiper set provided with three wipers 401, 402
and 403 supported for-both vertical and rotary
movements, and an associated -semicylindrical
contact bank provided with ten vertically spaced-

“apart levels of contact sets arranged in circum-

ferentially spaced-apart ~relation. Also the
switching mechanism 400 includes a vertical con-
trol wiper 404: supported only for vertical move-

" ment, and an associated ‘vertical control contact
) bank. Further the switching mechanism:400 in-

wo

cludesa vertical magnet M405 for driving the

- wiper set-and the vertical control wiper 404 step
- by step in the vertical direction away from their

normal vertical positions, a rotary magnet M40T =
for driving the wiper set step by step in the rotary

) merely by the provision of a secretary line circuit 78 “direction away from its normal rotary position,
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and a release magnet M409 for releasing the
wiper set and the vertical control wiper 404-and
for causing the wiper set to be returned to its
normal rotary and vertical positions and for
causing the vertical control wiper 404 to be Te-
turned to its normal; vertical position. Also
associated with the switching mechanism 400 are
two sets of switch springs S410 and S413 which
are actuated when the wiper set is moved one
step in the vertical direction away from. its nor-
ma] vertical position and a set of switch springs
S414 which is actuated when the wiper set is
moved eleven steps in the rotary direction away
from its normal rotary position. Further the
line finder 41 comprises a repeating coil 435; a
relay group, including a pulse relay R420, an
answer relay RA430, a start relay R440, a cutoff
relay R450 and a test relay RA460; and a control
network connected and arranged in a manner
more fully described: hereinafter.

In the branch office 20, the line finder dis-
tributor 34 comprises, as' shown in Fig. 2, a
switching mechanism 200 of the rotary type, in-
cluding five wipers 201 to 205, inclusive, provided
with individually associated contact banks, and
a magnet M206 for driving the wipers noted in
the clockwise direction; the switching mecha-
nism 200 having access via the cable 4T0 to the
various line finders 41, 42 etc. Also the line
finder distributor 34 comprises a relay group,
including a start relay R210, a test relay R220, a
step relay R230, a transfer relay R240, and a
‘cutoff relay R250:; and a control network con-
‘nected and arranged in a manner more fully
described hereinafter.

Preferably, each of the secretary line circuits
in the branch office 20 is identical to the secre-
tary line circuit 32 individually associated with
the subsecriber line 22 extending to the subscriber
substation T2 which is rendered secretarial
service. 'The secretary line circuit 32 comprises,
as shown in Fig. 5, a relay group, including. a
cutoff relay R560, a start relay R565 and a serv-
ice relay R570; and a control network connected
and arranged in a manner more fully described
hereinafter. In the branch office 20, the local
line circuits 24, 25 etc. are of conventional con-
nection and arrangement and are of any suitable
form. Also in the branch office 20 the local
links are of any suitable type; however, it is pref-
erable that both the local finders and the local
connectors thereof be of conventional Strowger
types of standard connections and arrangements.
Moreover, in the branch office 20, the local dis-
tributor 28 is of any suitable form and may be
quite similar in connection and arrangement to
the line finder distributor 34 illustrated.

In the branch office 20, the secretary service
switch 71 comprises, as shown in Fig. 5, switch-
ing mechanism 508 of the Strowger type; iclud-
ing a wiper set provided with six wipers 501 to
508, inclusive, supported for both vertical and ro-
tary movements, and an associated semicylin-
drical contact bank provided with ten vertically
spaced-apart leévels of contact sets arranged in
circumferentially spaced-apart relation. Also
the switching mechanism 500 includes a vertical
magnet M581 for driving the wiper set step by
step in the vertical direction away from its nor-
mal vertical position, a rotary magnet M508 for
driving the wiper set step by step in the rotary
direction away from its normal rotary position,
and a release magnet M509 for releasing the
wiper set and for causing it to be returned to its
normal rotary and vertical positions.
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Also as-"T5

scriber substation mentioned
‘More particularly, in

3
sociated with ‘the switching mechanism 500 are
two sets of switch springs S510 and S513 which
are actuated when the wiper set-is driven in the
vertical direction one step away from its normal
vertical position.  Also - the secretary service
switch 71 comprises a select switch 520 of the
minor type, including a single wiper 521, provid-
ed with an associated contact bank, a rotary
magnet M522 for driving the wiper noted step
by step in-the counterclockwise direction away
from ‘its normal rotary positien, and a release
magnet M523 for releasing the wiper noted and
for causing it to be returned in the clockwise di-
rection back into its normal rotary position. - Also

5 associated with the select switch 528 is a set of

switch springs S524 which is actuated when the
wiper noted is driven in the counterclockwise di-
rection one step away from its normal rotary po-
sition. Further the secretary service switch Ti
comprises a relay group, including a line relay
R530, a hold relay R535, two transfer relays
R540 and R545, a switch relay R550, and a con-
trol relay R555; and a control network connected
and arranged in a manner more fully described
hereinafter. )

A better understanding of the connection and
arrangement of  the system will be facilitated
from a consideration-of the detailed cperation of
the various pieces of apparatus incorporated -
therein incident to handling local traffic in the
branch office 20 and secretarial traffic between
the branch office 20 and the central ofﬁce 10 as
will appear hereinafter.

. Instituting secretarml sermce at a subscriber sub-

station in the branch office
When a subscriber at a subscriber substation

in the branch office 20 which is rendered secre-

tarial service desires to utilize this service, he first
extends a call to the secretary operator position
{1 in the central office {0 and advises the opera-
tor thereat concerning any information which is
to be given to other subscribers calling the sub-
in his absence.
order to institute secretar-
jal service at the subscriber substation T2, the
subscriber thereat removes the receiver from its
associated switchhook; whereby the local line cir-
cuit 25.is controlled over.the subscriber line 22.
More specifically, the local line circuit 25 controls
the local distributor 29, whereby an idle local link,
such, for example, as the local link illustrated, is
assigned and the local finder 27 thereof is oper-

‘ated to seize the subscriber line 2Z extending to

the calling subscriber substation T2. When the

Jocal finder 27T seizes the subscriber line 22, the

subscriber line 22 is marked as busy via the con-
trol conductor C22B thereof to the local connec-

‘tors having access thereto and the local connec-

tor 28 is conditioned to be operative in response
to one or more digits received over the calling
subscriber line 22. The subscriber-at the calling
subscriber substation T2 then dials one or more
‘digits over the subscriber line 22, whereby the
local connector 28 is operated to select the trunk
156 extending to the secretary operator position
I{ in the central office 10, The local connector

-28 tests the idle or busy condition of the selected

trunk: 15 causing busy tone current to be returned
over the subscriber line 22 to the calling sub-
scriber substation T2 in the event the trunk 715
is busy at this time. On the other hand, in the
event the trunk 75 is idle at this time; the local

-connector 28 ‘operates to seize the trunk 15,
‘whereby ground potential is applied to the con-




4 .
trol conductor CT5A thereof in order to mark the
trunk 15 as busy to the other local connectors

having access thereto and to complete an obvious ~

circuit, including the contacts of :the jack Jii,
for. illuminating the signal lamp 1.38{. The il-
lumination of the signal lJamp L381 indicates the
presence of a call on the-trunk 15; whereby the
operator at the secretary. operator -position 1l
answers the call by inserting the-answer plug of
the cord circuit into-the-jack Ji1. effecting the
extinguishment of the signal lamp L381 and com-
pleting an obvious connection between ‘the-call-
ing. subscriber - substation T2 and: the . telephone
instrument at the secretary operator position if.
The subscriber at the calling subscriber substa-
tion T2 then passes to the operator at the secre-
tary operator position il the information whlch
is to be given to other subscribers calling the sub-
scriber substation' T2 -in his absence.. Subse-
‘quently, when both the subscriber at the calling
" subscriber substation T2 replaces the receiver
upon-its associated switchhook and the operator
-at the secretary operator position (I withdraws
the answer plug.of the cord circuit from the jack
JI1; the local finder 27 and the local connector
28-are released, whereby both the subscriber line
22 extending to the subscriber substation T2 and
the trunk 75 terminating in the jack J1i at the
secretary operator position i are rendered idle
to-the local connectors having dccess thereto.
The operator:at the secretary operator position
‘11 then inserts the call plug of the cord circuit
into the-jack JI2 terminating the trunk 12 .ex-
tending between. the central office [0 and the
branch. office 20, whereby an obvious circuit is
completed for energizing in series the upper and

lower windings of the line relay R530 in the sec-'

- retary service switch 11 in the branch office 20.
When thus energized the line relay R530 operates
to complete, at the contacts 531, an obvious cir-
cuit for energizing-the winding of the hold relay
R535 in order to cause the latter relay to oper-
ate. 'The operator at the secretary operator po-
sition 11 then dials three digits over the trunk 12,
whereby the line relay R530 follows the three
digits .mentioned. The first digit dialed .over
the trunk 12 is effective to operate the: select
switch 520, thereby to indicate whether secre-
tarial ‘service is to be instituted or discontinued,
‘as explained more fully hereinafter; while the
second and third digits are effective to operate

~ the switching mechanism 500, thereby to select

“the particular secretary line circuit. associated
with the subscriber-line extending to the sub-
scriber substation at which secretarial service
is. to be instituted or discontinued as the case
may be. More particularly, ‘in the present ex-
ample, in order to institute secretarial service
at the subscriber substation T2, the three digits
“dialed are 1, 2 and 2; the first dlglt 1 indicating

“that secretanal service is to be instituted at the
subscriber substation T2 .and the second and
third digits 2 and 2, respectively, identifying the
secretary line circuit 32 individual to the. sub-

.. scriber line 22 extending to the subscnber sub-
station T2.

‘More particularly, the line relay R530 follows
the single impulse of the-first digit 1’ restoring
and then reoperating. Upon restoring, the line

.relay R530 interrupts, at the contacts 531, the
previously mentioned ecircuit for energlzmg the
winding.of the hold relay R535, and. completes, at
the contacts 532, a cireuit, including the contacts
531, the contacts 511 of the set of switch springs

’SSIO and the contacts 548, for energizing the .
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winding of -the-transfer relay RS540 in series thh'
the rotary. magnet M522 of the select switch 520;

whereby the transfer relay RS540 operates and
the rotary magnet M522 operates in order to
drive the wiper. 921 of the select switch 5§20 one
step in the counterclockwise direction away from
its normal rotary. position. Upon reoperating,
the line relay R530 recompletes, at the contacts
531, the previously mentioned circuit for energiz-
ing the wmdmg of the hold relay: Rb535, and in-
terrupts at . the contacts 532; the previously
traced circuit. for energizing the winding of the.
transfer relay RS540 in series with ‘the rotary
magnet .M522,". The ‘hold relay-R9535 and ‘the
transfer relay. R540 ‘are of the. slow-to-release
type; whereby .the- relays mentioned do not re-
store during impulsing. . At.this time the rotary
magnet M522 restores and the wiper 521 of the
select switch 520. erigages the first contact in the

associated contact bank connected to the wiper
501 of the wiper set of the switching mechanism .-

800, for -a purpose more fully explained herein-
after.. Also when the wiper 521 of the select
switch 520 is driven one step in the counterclock-
wise direction away from its normal rotary posi-
tion, the set of switch springs S524 is ‘actuated
into engagement, thereby to Drepare. a circuit
traced hereindafter for energizing the winding:of
the transfer relay R545.. Shortly following the
conclusion ‘of the first digit 1 the transfer relay
R540 restores, thereby to complete, at the con-
tacts 541, the previously mentioned circuit in-
cluding the contacts 536 and the set of switch
springs 8524, for energizing the winding of the
transfer relay R545. When thus energized the
transfer relay R545 operates to complete, at the
contacts 546, an obvious holding circuit, includ-
ing the contacts 536, for energizing the winding
thereof. . Also the transfer relay -R545 interrupts,
at the contacts 548, a further point in the previ- -
ously traced circuit for energizing the winding of
the transfer relay R540 in series with the rotary
magnet: M522 of the select switch 520, and pre-
pares, at the contacts 541, a circuit traced here-
inafter for energizing the winding of the trans-
fer relay R540 in series with the vertical magnet

'_1\/1501 of the switching mechanism 500..

The line ‘relay R530 then follows the second
digit 2, thereby to complete, at ‘the contacts 532,

‘the first time -it restores, the previously men-

tioned c1rou1t including the' contacts 531, the
contacts 5{1 of the set of switch springs SSID and
the contacts 541, for energizing the winding of
the transfer relay R540 in series with the vertical
magnet M50T; whereby the transfer relay R540
reoperates and the vertical magnet M567T operates
to drive the wiper set 'of the switching mecha-
nism 500 one step in the vertical direction away
from its normal vertical position. . ‘When - the

‘wiper set of  the switching mechanism 500 is

driven one step in the vertical direction away’
from its normal vertical position, the sets of
switch springs- 8510 ‘and S513 are actuated. -

‘More particularly, the set of switch springs S5(0°

is-actuated, thereby to interrupt, at the contacts
511 -thereof, a further point in the previously

“traced circuit ‘for- energizing the winding of the

transfer relay RS540 in series with the vertical
magnet MS01 and to prepare, at the contacts 5i2

‘tiereof, an alternative circuit traced hereinafter

for energizing the winding of the transfer relay
R340 in series with the vertical magnet MB50T:
The set of switch springs S513. is actuated into
engagement, thereby to prepare multiple circuits
tr aced herelnafter for energlzmg the release mag-
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nets M523 and M508 of the select switch 520 and
the switching mechanism 500, respectively. The
next time the line relay R530 restores it com-
pletes, at the contacts 532, the previously men-
4ioned alternative circuit, including the contacts
531, the contacts 512 of the set of switch springs
8519, the contacts 542 and the contacts 541, for
energizing the winding of the transfer relay
R540 in series with the vertical magnet M507.
Accordingly, at this time, the line relay R530
follows the impulses of the second digit 2, where-
by the hold relay R535 and the transfer relay
R540 remain operated during impulsing and the
wiper set of the switching mechanism 500 is
driven two steps in the vertical direction away
from its normal vertical position. - Shortly fol-
lowing the conclusion of the second digit 2 the
transfer relay R540 restores, thereby to -inter-
rupt, at the contacts 542, a further point in the
previously traced alternative circuit for ener-
gizing in series the winding of the transfer re-
lay RS540 and the vertical magnet M50T.  Also
the transfer relay RS540 prepares, at the con-
tacts 543, a circuit traced hereinafter for ener-
gizing in series the winding of the control relay

R555 and the rotary magnet M508 of the switch--

ing mechanism 500.

. The line relay R530 then follows the impulses
of the third digit 2, thereby to complete each time
it restores, at the contacts 532, the previously
mentioned circuit, including the contacts 531,
the contacts 512 of the set of switch springs

8510 and the contacts 543 and 553, for ener-

gizing the winding of the control relay R555 in
series’ with the rotary magnet MB508, whereby
the control relay R555 operates and the rotary
magnet  M585 operates and restores twice in
order to drive the wiper set of the switching
mechanism 500 two steps in the rotary direction
away from its normal rotary position. At this
point it is noted that the control relay R85 is of
the slow-to-release type, whereby the latter re-
lay and the hold relay R535 remain- operated
during impulsing. At the conclusion of the third
digit 2, the line relay R530 remains operated
and, shortly thereafter, the control relay R955
restores. At this time the wiper set of the switch-
ing mechanism 500 engages the 2 up 2'in contact
set in the associated contact bank. Upon re-
storing, the control relay R555 completes, at ‘the
contacts 556, a circuit, including the contacts
536, the wiper 521 of the seléct switch 520 and
the engaged first contact in the associated con-
tack bank, the wiper 501 of the wiper set of the
switching mechanism 500 and the engaged con-
tact in the associated. contact bank, the. con-
ductor C58! and the resistor 573, for energiz-
ing the upper winding of the switch relay R550
in series with the winding of the service relay
R5T9, the service relay R5T0 being in the secretary
line eircuit 32 individual to the subscriber line
22 extending to the subscriber substation T2.
When this series circuit is completed the switch
relay R550 operates to complete, at the contacts
552, an obvious holding  circuit, including the
contacts 538, for energizing the lower -winding
thereof. = Also.the switch relay R550 interrupts,
at the contacts 553, a further point in.the pre-
viously traced circuit for energizing the winding
of the control relay R555 in series with the rotary
magnet M508, thereby positively to prevent fur-
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ther operation of the switching mechanism 590 .

at this time. FPurther the switch relay R550
completes, at the contacts 551, an obvious path
for short-circuiting the upper winding theteof,

k(]

5

whereby - a low resistance -circuit substantially
identical to that traced above is completed for
energizing the winding of the service relay R510
in the secretary line circuit 32. -

‘When thus energized the service relay R5T8
operates to complete, at the contacts 571, an ob-
vious holding circuit, including the resistor 513,
for energizing the ‘winding thereof. Also the
service relay R510 completes, at the contacts 872,
an obvious connection between the winding of
the start relay R565 in the secretary line cir-
cuit 32 and the control conductor C22B of .the
subscriber line 22 -extending ‘to the subscriber
substation T2, for a purpose more fully explained
hereinafter. At this-time, secretarial service has
been :instituted at the subscriber substation T2 in
the branch office 20 by the operator at the secre-
tary operator position 11 in the central office 10
over the trunk 12 by the operation of thesecre-.
tary service ‘switch Tl -above described.  After
the operator at.the secretary operator position
[1 has thus instituted secretarial-service -at the
subscriber substation T2 she withdraws the call
plug of the cord circuit from the jack J12; there-
by to interrupt the previously traced circuit for
energizing in series the upper -and lower -wind-
ings of the line-relay R530 in the secretary serv=
ice switeh 11 over the trunk 72, whereby the lat-
ter relay restores. Upon restoring, the line re-
lay R530 interrupts, at the contacts 831, the pre-
viously mentioned circuit for energizing the wind-
ing of the hold relay -R535;-thereby to cause the
latter relay to restore shortly thereafter. " Upon
restoring, the hold relay R535 interrupts, at:the

contacts 536, the previously traced multiple hold-

ing circuits for energizing the winding of the .
transfer relay -R545 and the lower winding of
the switch relay R550, thereby to cause the relays
mentioned - to restore. - Also the hold relay R535
completes, at the contacts 538, the previotisly nien-
tioned multiple circuits, including the . contacts
532 and the set of switch springs S513, for en-
ergizing the release magnets M523 and MS03.
When thus enérgized the release magnet M523
operates thereby to release the wiper 521 of the
select switch 520 and to cause it to be returiied

in the: ‘clockwise direction batk into its normal

rotary ‘position. When thus energized ‘the re-
lease magnet M589 operates, thereby. to reledse
the wiper set of the switching mechahism 500
and to cause it to be returned to its normal ro-
tary and vertical positions.. When the switching
mechamsm 500 is thus Teleaséd the sets of switch
springs S510 and S5613- are actuated. - More pat-

ticulaily, the §et of switch springs S5I3 is ac-

tuated into disengagement, thereby to interrupt
the previously traced multiple: circuits for ener-
giziig the release magnets M523 and M509 in
‘order to cause theése release mdgnets to restore.
At this time the secretary service sw1tch 11 is
completely released. :

Rendermg secretarzal se'rvice to a subscriber sub-
station in the branch 6ffice. '

Considéring now the manner in which secre-
tarigl sérvice .is rendered a subscriber substa-
tion, suich, for example, as the subscribet substa-
tion ‘T2 in the branch office. 20, after secretarial
service thereat has been: instituted: in the: man-
ner previously explained, it is again noteéd that,
in the secretary line circuit 32 individual to the
subscriber line 22 extending -to thé subscriber
subscriber T2, the -service relay RS5T0- occupies
its operated position and the winding of the start
relay R565 is connected to the: control conductor
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C22B of the subscriber line 22, " At this time g
call may be initiated at any "calling ‘subscriber
substation in the branch office 20, such, for ex-
ample, as the subscriber substatmn T, and ex-
_tended to the called subscriber substation T2;

whereby. secretarial serv1ce is rendered, as ex-
plained more fully below. More particularly, the
subscriber at the calling subscriber substation T
removes the receiver from its associated switch-
hook; -whereby the local line circuit 24 is con-
trolled over.the subscriber line 21. More. spe-
cifically, the local line -circuit 24° controls the
local -distributor 29, ‘whereby an idle.local link;
such, for example, as the local link illustrated,
is assigned and the local finder 21 thereof is op-
erated to seize the subscribér line 2! extending to
the calling subscriber substation TI. When the
local finder 27 seize$ the subscriber line 21, the
subscriber-line 21 is marked as busy via the con-
trol conductor C2(B:- thereof to the local con-
nectors having access thereto and the local con-
nector-28 is conditioned to be operative in re-
sponse to two’ d1g1ts received.-oveér the calling sub-
scriber line 21.- ‘The subscriber at the calling sub-
scriber substation T then ‘dails two digits over
the subscriber line 21, whereby the local connec-
tor 28 is operated to select the subscriber line 22
extending to the called subscriber substation T2.
The local connector 28 tests the idle or busy con-
dition of the selected subscriber line 22, causing
busy tone current to be returned over the sub-
scriber-line 21 ‘to the calling subseriber substa-

o

10

5

20

25
" sociated line finder is respectively idle or busy.
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tion TI in the évent the ¢alled subscriber sub--

station T2 is busy at- this time. On the other
hand, in the event the called subscriber substa-
tion T2 is idle at this time, the local ‘connector
28 operates to seize the subscriber line 22, where-
by ground potential is applied to the cortrol con-
ductor C22B thereof in order to mark:the sub-
- scriber line 22 as busy to the other local con-
nectors having access thereto and to cause ring-
ing current to be projected over the line con-
ductors of the subscriber line 22 exteniding to
the called subscriber. substation T2, whereby the
- ringerthereat is operated. - However, in the pres-
ent example, the- subscriber at the called sub-
scriber-substation: T2 is absent and the call there-
to is not answered. at the called subscriber siub-
:station 'T2; rather, the call is answered at the

secretary operator position {1 in the central of- ;

fice 10, as explained more fully below,

“The application of ground potential to the con-
trol conductor C22B of the subscriber line 22 ex-
tending to the called subscriber substation: T2

also' completes an -obvious:- circuit, including the

- contacts 572, for energizing the winding of the
start relay R565 in the secretary line circuit 32,
due to the operated position of the service relay
RS510 therein, secretarial service being enforced
at the called subscriber substation T2 at. this
time. When thus energized the start relay R565
operates to complete, at the contacts 566, an
obvious path, _including the contacts 561, for ap-
plying ground potential ‘'to the mark conductor
CA18 extending both to the line finder distributor
34 and to the vertical ‘control contact banks of
the various line finders 41, 42, ete. = Also- the
start relay R565. completes, at the contacts 567,
-an obvious path for applying battery potential by
way of the winding of. the cutoff- relay -R560 in

- the secretary line circuit 32 to the control con-
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ductor C22C of the subscriber line 22 appearing

in the contact banks of the various line finders
41, 42 ete. ' The application ‘of ground potential
to the mark conductor C478 and the application

75
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of battery- potential to the control. conductor
C22C -of the subscriber line 22 respectively mark
the vertical and rotary positions of the various
contact sets in the line finders 41, 42, etc. ter-
minating the subscriber line 22 extending to the
called subscriber -substation. T2.- Also the ap-
plication of ground potential to the mark conduc-

tor C418 completes a circuit, including the re- =

sistor 208, for energizing the winding of the start
relay R210 in the link finder distributor 34, there—

- by to cause.the latter relay to operate:

At this point it is noted that the magnet M206
of the switching mechanism 200 incorporated in
the line finder distributor 34 is normally connect-
ed via the-contacts 207 and 222 to the wiper
202 of the rotary switching mechanism 200, which

wiper normally engages a contact in the associ--

ated ‘contact bank in view of the fact that the
switching mechanism 200 is of the nonhoming
type. The guard conductors C472 etc. extending
to the various line finders 41 etc. are terminated
in -the contact bank associated with.the wiper
202 of the switching mechanism 200; which
guard conductors have . battery potential or
ground potential connected thereto when the as-

Thus it will be understood that; when a line finder
41 ete. is rendered busy, ground potentidl is ap-
plied to the associated guard conductor C412 etc.
and consequently to the wiper 202 of the switch-
ing mechanism 200 in"the event the wiper ‘men-
tioned engages the contact in. the associated
contact bank terminating the. guard conductor
mentioned. . In this event, ground potential ap-
plied to the wiper 202 of the switching mecha-
‘nism 200 completes an obvious circuit, including
the contacts 222 and 207, for energlzmg'the mag-
net M206,
to interrupt, at the contaéts 207, the previously
traced circuit for energizing the ‘magnet M206
and to condition the wipers noted of the switch-
ing mechanism 200 to be driven one step.in the
‘clockwise - direction. - The magnet: M206 ' then
‘restores, whereby-the wipers noted of the switch-

ing mechanism 200 are driven one step in the -

counterclockwise direction and the magnet M206
is reconnected, at the contacts 207, to the wiper
202 -of the switching mechanism 200; whereby
the next. line finder 41,
switching ‘mechanism 200 at this time is tested

in order to determine the idle or busy condition

thereof. -Accordingly, the switching ‘mechanism
200 operates  automatically to preselect an idle
line finder prior to initiation of the operation of
the line finder distributor 34." Now assuming that

the-line finder 41 is idle at this time . .and that .

the switching mechanism 200 incorporated in the
line finder -distributor 34 has operated to select
the conductors extending thereto, battery poten-

tial is applied by way of the lower winding of -
the

the test relay R460 in the ‘line finder 41,
contacts 411 of the set-of switch  springs S4i0
and the contacts 444 to the guard conductor C412

plication of battery potential to the guard con-
ductor C412 of the line finder 41 in the cable 410
completes a path substantially ‘identical to that

previously traced, including the contacts 207.and .

222 and the wiper 202 of the switching mecha-

nism 200 and the engaged contact in the associ-:
ated contact bank, for short-circuiting. in ‘series -

the magnet ‘M206 of the switching mechanism
200 and the lower winding of the test relay R460
in the line finder 41; whereby further operation
of the switching mechamsm 200 is arrested and

whereby the latter magnet operates.

42 ete. selected by .the

Jza
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the line finder 41 is preselected thereby for use
at this time.
Upon operating, the start relay R210 completes,

at the contacts 212, an obvious circuit, including
the contacts 247 and 207, for energizing the wind- -

ing of the test relay R220 in series with the mag-
net M206, whereby the test relay R220 operates.
However, the magnet M286 -does: not -operate
due to the high series resistance of the winding
of the test relay R220. Upon operating, the.test
relay R220 completes, at the contacts 227, an ob-
vious holding circuit substantially identical -to
that previously traced for energizing the winding
thereof. in series with the magnet M206. Also
the test relay R220 interrupts, at the contacts
222, the previously traced original connection be-
tween the magnet M206 and the wiper 202 of
the switching mechanism 200, and completes, at
the contacts 223, an obvious alternative connec-
tion between the magnet M206 and the wiper
202. Also the test relay R220 completes, at the
contacts 221, an obvious path, including the con-
tacts 211 and the wiver 281 and.the engaged

comtact in the associated contact bank, for ap-

plying ground potential to the start conductor
C415 in the cable 410, thereby to complete an
obvious circuit for energizing the winding of the
start relay R440 in the preselected line finder 41,
whereupon the latter relay operates. Further
the test relay R220 completes, at the contacts
224, 3 path, including the contacts; 231 and 241
and the wiper 203 of the switching mechanism

200 and the engaged contact in the. associated

contact bank, for applying ground potential to
the vertical conductor C476 in the cable 410; and
completes, at the contacts 226, a connection, in-
cluding the contacts 246, between the winding of
the cutoff relay R250 and the winding of the
step relay R230, the winding of the.step relay
R230 being connected to the 1nterrupter con-
ductor C414 in the cable 410.

Upon operating, the start relay R440 in the
line finder 41 completes, at the contacts 441,
circuit for energizing in series the windings of
the answer relay R430 in the line finder 41 and
the windings of the line relay R366 in the sec-
retary connector 5! .via the -trunk .6f.. The
above-mentioned cireuit extends . from ground
by way of the lower winding of the line relay

R3269, the contacts 314, one:of the line condue- .

tors of the trunk 6¢, the contacts-421 and 441,
the winding 4371 -of the repeating coil 435, the
windings of the answer relay RA430, the wmdmg
438 of the repeating coil 435, the other line .con-
ductor of the trunk 41,

- tery. When this series loop circuit . is completed
the line relay R360 in the secretary connector
5f operates; however, the answer. relay R43!1 in
_the line finder 41 does not operate-as. the latter
relay is of the polarized type.
relay R440 completes, at the contacts 442, an
obvious circuit for energizing the lower winding
of the test relay RA468, thereby to render -the

latter relay exceedingly fast to operate whemn the

upper winding thereof is subsequently energized,
the test relay R460 being of the polarized.-type.
Further the start relay R448 completes, at the
 contacts 447, an obvious path, including the:con-

tacts 451, between the vertical magnet MA405 of .

the switching mechanism 480 and the vertical
conductor C415 in the cable 470, whereby the
" vertical magnet M405. is energized and- operates.
‘Upon operating, the vertical magnet M405-drives
. the wiper set of the switching: mechanism 400

the contacts 312 and.the .
-upper winding of the line relay R368 to. bat-

Also the.start’
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one step in the vertical direction away from its
normal vertical position, and completes, at the
contacts 406, an obvious path for applying
ground potential to the interrupter conductor
C414 in the cable 410. When the wiper set of
the switching mechanism 400 is driven one step
in’ the vertical direction away from its normal

“vertical position, the sets of switeh springs sS40
-and S413 -are actuated for g purpose more fully

explained hereinafter.

The application of ground potentlal to the
interrupter conductor C474 in the cable 470 com-~
pletes the previously traced circuit for energiz-
ing in multiple the windings of the: step relay
R230 and the cutoff relay R250 in the line finder
distributor 34, whereby the cutoff relay R280
operates immediately -and the step relay R230
operates shortly thereafter, the step relay R230
being of the slow-to-operate type. Upon op-
erating, the step relay R2308 interrupts, at the -
contacts 231, the previously traced path for ap-
plying ground potential to the vertical conduc-
tor C416 in the cable 410, thereby to interrupt
the previously traced circuit .for energizing the
vertical magnet M405, whereupon the latter
magnet restores, thereby to interrupt, at the
contacts 406, the previously mentioned path for
applying .ground- potential to the interrupter

_conductor C414 in the cable 470. When ground

potential is removed from .the interrupter con-

ductor -C4714 the previously. traced circuits: for

energizing in-multiple the windings -of the step
relay R230 and the cutoff relay R250 are in-
terrupted, whereby the ‘step relay R230 restores.
However, the cutoff relay R250 does not restore
immediately as it is of the slow-to-release. type
Upon restoring, the step relay R230 recompletes,
at the contacts 231, the previously traced cir-
cuit for energizing the vertical mdgnet M405,
whereby ‘the: latter magnet reoperates, thereby
to-drive the wiper set of the switching mecha-
nism- 408  an additional step in the vertical di-
rection away from its normal vertical position.
Also, upon reoperating, the vertical magnet M485
recompletes, at the contacts 408, the previously
traced circuits for- energizing in multiple . the
windings of the step relay R230 and the cutoff
relay R250, whereby the step relay R230 re-
operates shortly thereafter and the cutoff relay
R250 is retained in its operated position as it
is. of the slow-to-release type.: Accordingly, it

“will be understood that thé vertical magnet M405

and the step relay R230 interact in the manner
described above, whereby the cutoff relay R250
is retained in-its ‘operated position and the ver-
tical magnet M405 and the step relay R230 op-
erate and restore alternately; whereby the wiper
set of the switching mechanism 400 is driven
step by step in the vertical direction away from
its -normal vertical position.

More particularly, the wiper set and the ver-
tical control wiper 404 of ‘the switching mech-
anism 400 are:driven step by step in the vertical
direction  two ‘stepss, in:the present example,
whereupon the vertical control wiper 404 engages
the second contact in the associated vertical con-
trol contact bank terminating the mark conduc-
tor C418 having ground potential thereon; where-
by ground potential on the mark conductor C4718
is applied to the test conductor C41! in:the cable
4170. - This application of ground potential to the .
test conductor C4T1 in the.cable 410 completes a
circuit, including the wiper: 204-of the switching .
mecharnism 200 and the engaged contact in the
associated contact bank, the contacts 245.and 226,
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and the grounded interrupter conductor C414 in
the cable 410, for short-circuiting the lower wind-
ing of the transfer relay R240 prior to the com-
plete restoration of the vertical magnet M405
to remove ground potential at the contacts 406
from the interrupter conductor C474, However,
when the vertical magnet M405 restores to in-
_ terrupt, at the contacts 406, the application of
ground potential to the interrupter conductor
:C474 in the cable 410, the above-traced path for
short-circuiting the lower winding of the transfer
relay R240 is interrupted; whereupon a -circuit
. is completed for energizing the lower winding of
the transfer relay R240 in series with the lower
winding of the step relay R23%.. The above-men-
tioned circuit extends from the grounded test
conductor C4T{ in the cable 470 by way of the
wiper 204 of the switching mechanism 200 and
the engaged contact in the associated contact
“bank, the contacts 245, the lower winding of R240,
the contacts 226 and the winding of R230 to bat-
tery. " Also ‘a multiple holding circuit is com-
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pleted for energizing the lower winding of the -

transfer relay R240 in series with the winding of
the cutoff relay R250; the last-mentioned circuit
including the contacts 246 and 245 and the wiper
204 of . the switching mechanism 200 and the en-

25

gaged contact in the associated contact bank and -

the grounded test conductor C47{ in the cable
470.  When the lower winding of the transfer
relay R240 is thus energized ‘the latter. relay op-
‘erates shortly thereafter, the transfer relay R240
being of the slow-to-operate type.: Upon oper-
ating, .the transfer relay R240 completes,; at the
contacts 243, an obvious holding circuit, includ-
ing  the confacts 225, for energizing the upper
winding thereof. ~Also the transfer relay R240
interrupts, at the contacts 241, a.further point
. in the previously traced path for applying ground
potential to the vertical conductor CA476in the
cable 470, and prepares, at the contacts 242, a
point. in ‘a path traced hereinafter for applying
ground- potential to the rotary conductor C4713
in ‘the cable 470. Also the transfer relay R240
interrupts,. at the contacts 245, the. previously
traced circuits for energizing the lower winding
of the transfer relay R240 in series multiple rela-
" tion with respect to the windings of the step relay
R230 and the cutoff relay R250, interrupts, at the

contacts 246, a further point ‘in' the previously"

traced ¢ircuit for energizing the winding of the
cutoff relay R250; and interrupts; at the contacts
247, the previously traced original circuit for en-
ergizing .the winding of the test relay R220 in
series with - the magnet M206.
R230 then restores; and, shortly theréafter, the
cutoff relay R250. restores the - cutoff relay R250
being of the slow-to-release type.

Upon. restoring, the ‘cutoff relay R250 com-
pletes, at the contacts 251, the previously men-
tioned path; including ‘the contacts 224, 231 &nd
242, for applying ground potential to the rotary
conductor €473 in the cable 410, thereby. to com-
plete an -obvious- circuit, including the- contacts

446- and 465, for energizing .the rotary maghet -

. "MA0T.."When thus energized the rotary magnet
M401 operates, thereby to drive the wiper set of
the -switching mechanism 400 one step in the
rotary -direction -away- from - its normal rotary

: position; -and.completes, at the contacts 408, an
obviougs ‘alternative ‘path for applying ground po-
tential to the interrupter conductor C414 .in the
cable 4710, This application of ground potential
to the interrupter conductor C474 completes the

The step relay.

30

35

40

L4l

45

50

55

60

65

70

. previously traced circuit. for:energizing. the wind- 78

2,358,017

ing of the step relay R230, thereby to cause the
latter relay to operate shortly thereafter; how-
ever, the previously traced circuit for energizing
the winding of the cutoff relay R250 is not com-
pleted due to the operated position of the transfer
relay R240. Upon operating, the step relay R230
interrupts, at the contacts 23(, the previously
traced path for applying ground potential to the
rotary conductor C413 in the cable 410, thereby
to interrupt the previously traced circuit for en-
ergizing the rotary magnet M407. 'The rotary
magnet M40T then restores, thereby to interrupt,
at the contacts 408, the previously traced circuit
for energizing the winding of the step relay R230

-in order to cause the.latter relay to restore. -Upon

restoring, the step relay R230 recompletes; ‘at
the - contacts 231, the previously. traced circuit
for energizing the rotary magnet M407, thereby
to cause the latter magnet. to reoperate and drive
the wiper set of the switching mechanism 409 an
additional step in the rotary direction away from
its’normal rotary position. - Thus it will be under-

_stood that the rotary magnet M40T and the step

relay -:R230 interact in' the manner described
above, whereby the wiper set of the switching
mechanism 400 is driven step by step in-the ro-
tary direction away from-its normal rotary posi-
tion.  In the present example, the wiper set of
the switching mechanism 400 is driven two steps
in the rotary direction away from its normal ro-
tary position, whereupon the wipers noted thereof
engage the contact set in the associated contact
bank terminating the conducors of the subscriber
line 22 extending to the called subscriber substa-
tion T2,

When the wiper set of the smtchmg mecha-
nism 400 engages the contact set in the associ-
ated. contact bank - terminating the conductors
of the subscriber line 22, a series circuit is: com-
pleted for energizing the winding of the: cutoff
relay R560 in the secretary line circuit. 32 indi-
vidual to’ the subscriber line 22 and the upper
winding of the test relay R460 in the line finder
This circuit extends from.the grounded test
conductor C4Tl in the cable 470 by way of the
upper winding of R460, the wiper 403 of the wiper
set of the switching mechanism 400 and the en-

‘gaged contact in the associated. contact bank,

the control conductor C22C of the subscriber line
22, the contacts 567 and the winding of R560 to
battery. . When this series circuit is completed

the test relay. R460 operates exceedingly fast, as

it is of the polarized type, to complete, at the
contacts 462, an obvious path; including the ‘con-
tacts 442 and the grounded test conductor C41I
in the cable 410, for short-circuiting the upper
winding thereof, and an obvious path; including
the contacts 442 for applying direct ground. po-
tential to the wiper 403 of the wiper set of the
switching mechanism" 400 ‘and -consequently to
the control conductor C22C of the subscriber line
22, whereby a low resistance circuit substantially
identical to that previously traced is: completed

for energizing the winding of the cutoff relay
R560 in-the secretary line circuit 32. . When thus
energized the cutoff relay R560 operates to com-
plete, at the contacts 562-and 563, a holding cir-
cuit, including the contacts 572 and the grounded
control conductor C22B of the subscriber line 22,
for.energizing the winding thereof. . Also the cut-
off relay R560 completes, at the contacts 563, an

obvious path, including the contacts 572, for con- .

necting the grounded control conductor C22B of
the subscriber line 22 to the control -conductor

'C22C of ‘the subscriber line 22; thereby to com-
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finder 41.

plete an-alternative holding circuit, including the
wiper 408 of the wiper:set-of-the switching mech-
anism 400 and the -engaged contact in the asso-
ciated -contact bank and -the -contacts 462, for
energizing the lower -winding of -the test relay
RA60 in order to retain the latter relay in its
aperated position subsequent to the restoration
of the start relay R440, as explained more fully
hereinafter. Also the cutoff relay R560 -inter-
rupts, at the contacts 561, the previously traced
path for applying :ground potential to the mark
conductor C418, thereby to interrupt the previ-
ously traced circuit for energizing the winding
of the start relay R210 in the line finder distrib-
utor 34 in order to cause the latter relay to re-
store. :

Also, .upon .operating, the test relay R460 in-
terrupts, at the contacts 465, a further point in
the previously traced circuit for energizing the
rotary magnet MAOT, thereby positively to pre-
vent further operation of the latter magnet,
whereby further operation .of the wiper set- of
the switching mechanism 460 is -positively pre-
vented at this time. Also the test relay RA460
completes, at the contacts 461, an obvious multi-
ple point, around the contacts 442, in the previ-
ously traced loop circuit, including the trunk 6l
.and extending between the line finder 41 and
the secretary connector 5. Further the test re-
lay R460 completes, at the contacts 466, an ob-
vious circuit for -energizing the winding of the
cutoff relay RA450, thereby to cause the latter
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relay to operate .and interrupt, at the confacts .

451, a further point in the previously traced cir-
cuit for energizing the vertical magnet MA405.
Finally, the test relay R460 completes, at the
contacts 464, a.connection, including the contacts
445 snd 448, between the guard conductor C4712
and the rotary conductor C413 in the cable 410,
thereby to complete a circuit, including the con-
tacts 224, 231, 242, 251 and 223, and the wiper
202 of the switching mechanism 200 and the en-
gaged contact in the associated contact bank, for
energizing the magnet M206. When thus ener-

‘gized the magnet M206 operates, thereby to con-

dition the wipers noted of the switching mecha-
nism 200 to be driven an additional step in the
clockwise direction.

Also when the grounded rotary conductor C413
is thus connected to the guard conductor C412
in the line finder 41 -as explained above, a path,
including the wiper 202 of the switching mecha-~
nism 200 and the engaged contact in the associ-
ated contact bank, and-the-contacts 223, 207 and

2217, is .completed for short-circuiting the wind- ;

ing of ‘the test relay R220, thereby to cause the
Jatter relay to restore. ‘Upon restoring, the test
relay R220 interrupts, at the contacts 227, a point
in the previously traced path for short-circuit-
ing the winding thereof, ‘and interrupts, at the
contacts 224, the previously traced path for ap-
plving ground -potential ito 'the start :conductor
CA475 in. the cable ‘470, thereby to interrupt the
previously traced circuit for energizing ‘the wind-

ing .of the start relay R440 in the line finder 41 :

in order to cause the latter relay ‘to restore short-
1y thereafter, the start relay R440 being of ‘the
slow-to-release type. Also, upon restoring, the
‘test relay R220 interrupts, at the contacts 223,
the previously traced .circuit for -energizing the
‘magnet M206, thereby to cause the latter mag-
net to restore-and drive the wipers noted of the
‘switching mechanism 200 :an additional step in
‘the clockwise direction in order ‘to disengage the
-conductors in-the:cable 410 extending to the line
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Further the test relay R220-inter-

rupts, at the contacts 225, the previously traced
holding -cireuit for energizing the upper wind-

ing of the transfer relay R240, thereby to cause!

the latter relay to restore. At this time the line
finder distributor 34 is completely released and

‘ig available for further use.

Upon restoring, the start relay R440 in the line
finder 4( interrupts, at the contacts 442, the pre-
viously traced original circuit for energizing the
lower winding of the test relay R460; however,
the latter relay remains in its operated position

.due to the previously traced completed. holding

cireuit for energizing the lower .winding there-
of, including the grounded control conductor
C22C of the subscriber line 22.  Also the start
relay R440 -interrupts, .at the-contacts 44{, a

‘multiple point in the loop-circuit extending be-

tween the line finder-41 -and the secretary con-
nector 51, including the trunk 6, and completes,
at the contacts 444, an -obvious path, -including
the contacts -412 of the set of switch springs
S410, for applying ground potential to the guard
conductor-C412 in the cable -470. The applica-
tion of ground potential in- the line finder-41 to

‘the guard conductor C472 in the cable 470 marks

the line finder 41 as busy to the line finder dis--
tributor 34, as previously noted. Accordingly,
at this -time, the wiper set of the :switching
mechanism 409 .in the line finder 4{ occupies its
2 up 2 in position-engaging the-contact set in the

associated  contact bank terminating the sub-
-seriber line 22 extending te ‘the .called subscriber

substation T2. Purther-it:is noted that the 2

up 2 in position of the wiper set of the switch-

ing mechanism 200 corresponds to the digits 2

.and 2 representing the -directory number of the
-called -subscriber substation T2. - :

Reconsidering now the operation. of the line

finder 41 in conjunction with theline finder dis-~ -
tributor 34, it is noted that each time the step
relay R230 in the line-finder distributor 34 .oper-
ates and then restores it completes and then in-
terrupts, at-the contacts 232, an-obvious path, in-
cluding the wiper 205 of the switching mecha-

nism 208 and the engaged -contact in the associ-

-ated contact bank, for applying .ground potential

to the pulse conductor CA417 in the cable 410,

thereby to complete and then to interrupt an
-.obvious circuit for -energizing the winding of

the pulse relay R420 in the line finder 41, where-

by the latter relay-operates :and then restores.

Each time the pulse relay R420 in the line finder

Al operates and :then restores it -interrupts and

then recompletes, :at -the .contacts 421, the pre-
viously traced loop circuit -extending ‘between
the ‘line finder 41 and the secretary connector
51, including the trunk 61; whereby the line re-
lay R360 in. the secretary connector 51 follows
the pulse relay R420. in the line finder-4(.. In

view of the foregoing explanation of the mode of
.operation of the line finder 41 in conjunction with

the line finder distributor 34, it will be under-
stood that the step relay R230 first-controls the
vertical motion -of the wiper set of the switching

mechanism 400, whereby -the wiper set is oper-
.ated two.steps in-the vertical direction, in the

present example, and a corresponding number of
impulses comprising the digit 2 -are transmitted
by the step relay R230 -to the pulse relay R420
.and-repeated thereby over the trunk 81 to.the
line relay R360. Then the step relay R230 -con-
trols the rotary motion -of the wiper set of the
switching mechanism 400, whereby: the ‘wiper set
is operated two steps :in the rotary direction, in
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‘the present example, and a corresponding -num-
ber of impulses comprising the digit 2 are trans-
mitted by the step relay R230 to the pulse re-
lay R420 and repeated’ thereby over the trunk
61-to the line relay R360. Hence, the line finder
distributor ‘34 is goperative to control the line
finder 41 to select the called subscriber lirie 22
‘and-to repeat over the trunk 61 to the line relay
R360 in the secretary connector 51 the two digits
2-and-2.corfesponding to the directory number
of the called subscriber line 22.

The line relay R360 in the secretary connec-
tor 51 follows the first digit 2 in an obvious
‘manner. When the line relay R360 operated it

_completed, at the contacts 361, an obvious ¢ircuit -

“for enérgizing the winding of the hold relay R350,
‘whereby the latter relay operated.- The first time
the line relay R360 restores it interrupts, at the
contacts ‘361, the previously mentioned ‘circuit
for energizing the winding of the hold relay R350,
-and completes, at-the contacts 362, a circuit, in-

' _cluding the ¢ontacts 351 and the contacts 309 of

‘the set of switch springs S308, for energizing
‘the winding of the transfer relay R340 in se-
ries with the vertical magnet M304, whereby the
‘transfer relay R340 and the vertical magnet M304
operate. - Upon -operating, ‘the vertical magnet
M304 drives the wiper set of the switching mech-
anism’ 300 one step in the vertical direction away
from: its ‘normal vertical position. ' When the
wiper set of ‘the switching mechanism - 300 is
driven’ one step -in the vertical direction away
from 1ts normal vertical position, the sets of
switch springs S307 and S308 are actuated. - More
partlcularly, the set of switch springs S307 is
actuated into ‘engagement, thereby to prepare a
circuit ‘traced hereinafter for energizing the re-
lease magnet M306.  The set of switch springs
5308 is actuated; whereby there is interrupted, at
* the ‘contacts 309 thereof, the previously traced
- ‘originhal €ircuit for energizing the winding of the
“transfer ‘relay R340 in series -with: the vertical

magnet M304 and. there is completed; at the con-.

tacts 310 thereof, an alternative circuit; includ-
ing. the ‘contacts 362, 351-and 342, for ‘energiz-
*-ing the ‘winding ‘of the transfer relay R340 in

" -series with the vertical magnet M304. The first
time the line relay R360 reoperates it recompletes,
- at the contacts 361, the previously mentioned cir-
‘cuit for’ energlzlng the - winding of the hold relay
‘R350, and 1nterrupts, at the -contacts 362, the
prevmusly traced alternative circiit for: energiz-
- Ing the winding ‘of the transfer relay R340 in

series with. the vertical magnet ‘M304.- The line
relay R360 restores and then reoperates twice, in
thé present example, in response to the two im-
pulses of the first digit 2 transmitted over-the
- trunk 61, whereby the vertical ‘magnet M304 is
‘operated-and restored twice in order to drive the
wiper setof the 'switching mechanism- 300 two
‘steps in the vertical® direction.. The hold relay
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The line relay R360 then follows the two im-
pulses of the second digit 2. Each time the line
relay R360 restores it interrupts, at the contacts
361, the previously mentioned circuit for  ener-
gizing the winding of the hold relay R350 and
completes, at the contacts 362, the- previously
mentioned circuit, including the contacts 385f;
the contacts 310 of the set of switch springs S308,
and the contacts 341 and 325, for energizing the
winding of the series relay R330 in'series with
the rotary magnet M305.. When thus energized
the series relay R330 operates; and the rotary
magnet M305 operates, thereby to drive the wiper
set- of the switching: mechanism 300 one step in .

‘the rotary direction away from its normal ro-

tary position. Each time the line relay R360
reoperates it recompletes, at the contacts 361, the”
previously mentioned - ¢ircuit for energizing the

‘winding of the hold relay R350, and interrupts,
‘at the contacts 362, the previously traced circuit

for energizing in series the winding of the series
relay R330 and the rotary magnet M305; " The
hold relay R350 and the series relay R330 are of
the slow-to-release type and remain operated

‘during impulsing.- At the conclusmn of the sec-

ond digit 2 transmitted over the trunk 61 the

line relay ‘R360 remaing in its operated position,

thereby to.retdin operated the hold relay R350;

and, shortly thereafter, the series relay R330 re--
" At this time the wiper set of the switch-
ing mechanism 300 engages the 2 up 2 in con-

tact ‘set in’ the associated. contact bank termi-

nating the frunk 82 which is terminated by the
jack:.J2 at the secretary operator position 11,
the trunk 82 and the terminating jack J2 corre- .
sponding ‘to the subscriber line 22 extending to
the.called subscriber substation T2 in.the branch
office . 20, as. previously noted. Upon restoring,
the series relay R330 completes, at the contacts
331, a circuit, including the wiper 303 .of the
wiper-set. of the switching mechanism -390 and
the engaged contact in the 'associated contact
bank, thecontrol conductor of the. trunk-82 and
the. contacts of the jack J2, for energizing - in
series the upper winding of the switch relay R320

~and.the sighal lamp L382.:. When this series cir-
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cuit is. completed the switch relay ‘R320 operates
to-complete, at the contacts 324, an obvious hold- *
ing-circuit; including the :conta,cts 353, for ener-
rizing the lower winding thereof. - Also the switch
relay R320 interrupts, at the contacts 325, a-fur-
ther- point -in- the previously: traced .circuit for
energizing the winding of the series relay R339
in series-with the rotary magnet M305; and com~
pletes, at the contacts 323,.an obvious path, in-
cluding the' contacts 331, for short-circuiting the
upper winding of the switch relay R320. . Also

- the switch relay R320 completes, at the contacts

80

R350 and the transfer relay R340, being of the

‘slow-to reléase type remain ‘operated:during im-
pulsmg At the conclusion of the first digit 2,
‘the- line -relay R360 remains operated in order
10 fétain thehold relay R350 in its operated posi-
‘tion, ‘whereby ‘the transfer relay R340 restores
-shortly thereafter.” Upon restoring, the transfer
relay R340 1nterrupts at the contacts 342, a fur-
ther pomt in the previously traced c1rcu1t for
energizing: the winding thereof in series with the
vertical magnet M304, and prepares, at the con-
-tacts 341,
’glzmg the ‘windihg of the series relay R330 in se-
ries with-the rotary magnet M305..

3 circuit traced heremafter for ener--

85
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323, an -obvious path ‘for applying direct ground
potential to the wiper 303 of the wiper set of .
the switching mechanism’ 300, thereby: to com-
plete a'low resistance circuit substantially identi--
cal to that previously traced. for illuminating-the -
signal lamp 1.382. - Finally the switch relay R320
completes, at the contacts 321 and 322, an- ob-
vious -connection; including the wipers 301 and
302 of the wiper set of the switching mechanism
300, between the ‘upper: and lower: wmdings q!f 7
the battery reverse relay R370 and the.line con-
ductors of ‘the trunk: 82 terminating in. the jack

J2, with which the illuminated signal lamp- 1382
- is associated. - The illumination of the signal lamp -

L1.382 indicates to. the operator at the secretary

 operator position II that there is.a call on the-
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trunk 82 waiting to be answered and :that, con-

" sequently, a call hasbeen extended to or initiated.

at the called subscriber substation T2 in the
branch office 20.

The operator at the secretary .operator posi-
tion. {1 answers the call by inserting the answer
plug of the cord circuit into the jack 32, whereby
the contacts of the jack J2 are operated in order
1o interrupt the previously traced circuit for il-
luminating the signal lamp L1382, whereby the
last-mentioned lamp is -extinguished. Also an
operative connection is completed between -the
telephone instrument in the cord circuit at the
secretary operator position 1! and the line con-

ductors of the trunk 82, whereby an obvious lcop

circuit is completed for energizing in series ‘the
upper and lower windings of the ‘battery reverse
relay R370. When thus energized the battery
reverse relay R370 operates to interrupt. at the
contacts 372 and 314, the previously traced origi-
nal loop circuit extending between the line relay
R360 in the secretary selector 51-and -the answer
relay R430 in the line finder 41 and to complete,
at the contacts 371 and 373, an cbvious alierna-
tive loop circuit between the line relay R360 and
the answer relay R430; whereby the direction of
current flow over the loop circuit mentioned is
reversed. When the direction of current flow
through the windings of the answer relay R420
in the line finder 41 is thus reversed the latter
‘relay operates as it is of the polarized type. Up-
on operating, the answer relay R480 completes,
at the contacts 431, a connection including the
windings 438 and 439 of the repeating coil 435

between the wipers 401 and 402 of the wiper et *

of the -switching mechanism 480, whereby the
windings 438 and 439 are operatively connectnd
to the line conductors of the subscriber line 22
extending to the called subscriber substation T2.
Accordingly, at this time, the calling subscriber
substation T1 is operatively connected via the
subscriber line 21, the local finder 27, the local
connector 28, and the subscriber line 22 t~ the
-called subscriber substation T2; and the sub-
scriber line 22 extending fo the called subscriber
substation T2 is operatively connected via the

line finder 4, the trunk 6I, the secretary con- -

nector 51, the trunk 82, the jack J2 and the-cond
circuit to the telephone .instrument at the secrs-
tary .operator position !, whereby the subscriber
at the calling .subscriber substation T! in the
branch office 20 may converse with the operator
at the secretary operator pesition If in the.cen-
tral office 10. More particularly, the operator at
the secretary operator position .i4 answers the
call on the trunk 82 and gives the subscriber at
the calling subscriber substation T the infor-
mation which is to be given to calling subscriber
substations in the absence of -the subscriber at
the called subscriber substation T2, which is ren-
dered secretarial service at this time. . :

After the subscriber at the calling subseriber
substation T in the branch office 20 has recéived
the information mentioned from the operator at
the secertary operator position i in the .cen-
tral -office 10, he replaces the receiver -upon its
associated switchhook; however, the local finder
27 and the local connector 28 remain in their-op-

erated positions due to-the operated position of %

the answer relay R436, completing, at the .con-
tacts -431, the previously traced loop circuit ‘be-
tween the windings 438 -and 439.of the repeating
coil 435 and the local connector 28 -via the -sub-
scriber ling 22 and the operated wiper :seb. of
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the -switching mechanism 400. “The operator at
the secretary operator. position i - then -with-
draws the answer plug -of the cord circuit from
the jack J2, thereby to interrupt the previously
traced loop circuit for energizing in series the
aupper and lower windings .of the battery reverse
relay R3710 in the secretary connector 5f, where-
Dy the latter relay restores. Upon restoring, the
battery reverse relay R370 in the secretary con-
nector 51 interrupts, at the contacts 319, a pre-
viously - completed multiple holding circuit for
energizing the winding of the hold relay R358,
interrupts, at the contacts 371 and 373, the pre-

- wiously traced alternative loop circuit extending
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between. the answer relay R430 in the line finder
41 and the line relay R360 in the secretary con-
nector 51,-and completes, at the contacts 312 and
374, the previously “traced original loop circuit
between the answer relay R430 and the line re-
lay R360.  Accordingly, the direction of current
flow over the trunk 61 between the answer relay
R430 in the line finder 41 and the line relay R360
in the secretary connector 51 is-reversed, whereby
the answer relay R430 restores as it is of the po-
larized -type. Upon restoring, the answer relay
R430 interrupts, at the contacts 431, the pre-
viously traced loop circuit between the wind- |
ings 438 and 439 of the repeating coil 435 and
the local connector 28, whereby the local finder
27 and the local connector 28 are released.

“When, ‘the local finder 27 is thus reelased the

. subscriber line 21 extending to the subscriber
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substation ‘TH is marked as idle to the local con-
nectors having ‘access thereto; and when the lo-
cal connector 28 is thus released the subscriber
line 22 -extending to the subscriber. substation
T2 ig marked as idle to the local connectors
having access thereto. More particularly, when
the local connector -28 is thus released, ground
potential therein -is removed from the control
conductor C22B of :the subscriber line 22, there-
by ‘to interrupt-the previously traced original cir-
cuit for .energizing ‘the winding ‘of the start re-
lay R555, ‘the previously -traced holding circuit
for -energizing the winding .of the ccutoff relay

‘RE560 and the previcusly traced path for -apply-

ihg ground potential to the control .conductor
C22C of the subscriber -line 22. - The start relay
R565 and the cutoff relay R560 in the secretary
line circuit 82 restore; and the service relay R510
therein remains in its operated position, where-
by secretarial service is maintained in force. at
the subseriber substation T2. “When ground po-
tential is removed from the control conductor
C22C of the subscriber line 22 the previously
traced ‘holding circuit for energizing the lower
winding of ‘the ‘test relay R460 in the line finder
41 is interrupted, ‘thereby to cause the latter re-
lay to restore. Upon restoring, the test relay
RA60 completes, at the contacts 463, a circuit, in-
cluding the contacts 443 and the set of switch
springs S413, for energizing the release magnet
M#409, whereby the latter magnet operates in
order ‘to release ‘the wiper set and the vertical
control “wiper 408 of -the switching mechanism
409, whereby' the wiper set is-returned to its nor-
mal rotary -and. vertical positions and the verti-
cal -control wiper 404 is returned to its normal
vertical position.  When the wiper set of- the
switching mechanism -400 is thus released -the
sets .of .switch springs S410 and S413 are actu-
ated: -More particularly, the set of switch springs
SA10 +is actuated, whereby .there is interrupted,

‘at the contacts 412 thereof, the previously traced

path for.applying ground potential to the guard




12

conductor C412 in.the cable 470 and there is com-
pleted, at the contacts 411 thereof, the previous-
ly traced path for applying- battery potential by
way of the lower winding of the test relay R469
to the guard. conductor C4712 in the cable 470.

- The removal. of: ground potential from' and the

application of battery potential to the guard con-
ductor C472 in the cable 470 marks the line
finder 41 as idle to. the line finder distributor 34,
whereby the line finder 41 may be preselected at
this time by the line finder distributor 34 for fur-
ther use, The set of switch springs S413 is ac-
tuated into disengagement, thereby to interrupt
the previously traced circuit- for energizing the
release magnet MA409, whereby the latter mag-
net restores,

Also, upon restoring, the test relay R460 inter-
rupts, at the contacts 461, the previously traced
loop circuit extending between the answer relay
R430 in the line finder 41 and the line relay R360
in the secretary connector 51, whereby the line
relay R360 restores, the answer relay R430. al-
ready occupying its restored position. Upon re-
storing, the line relay R360 in the secretary con-
nector 51 interrupts, at the contacts 361, the pre-
viously: mentioned circuit for energizing the
winding of the hold relay R350, thereby to cause
. the latter relay to restore shortly thereafter, the
hold relay R350 being of the slow-to-release type.
* Upon restoring, the hold relay R350 interrupts, at
the contacts 353, the previously traced holding
" eircuit for energizing the lower winding of the
switch relay R320, thereby to cause the latter re-
lay ‘to restore. Also the hold relay R350 com-

pletes, at the contacts 352, a circuit, including-

the contacts 362 ‘and the set of switch springs
8307, for energizing the release magnet M308,
thereby to catise the latter magnet to operate and
release the wiper set of the switching mechanism
300, whereby the wiper set mentioned is returned

. toits normal rotary and vertical positions. - When

the wiper:set of -the switching. mechanism 300 is
thus released the set of switch springs S307-is
actuated into ‘disengagement, thereby “to: inter-
rupt -the previously traced: circuit for -energiz-
ing the release magnet C306in order to-cause the
latter magnet to restore. At this time the sec-
retary: connector ‘51 is completely- released and
- available for further use.

In view.of the foregoing explanation it w111 be ai

understood that the release of the local connector
28 is effected jointly by the subscriber at the-call-
ing subscriber substation Tf in the branch office
- 20 and by the operator at the answering secretary
- ‘operator position 11 in the central office - 10,
whereby - the :local connector- 28 is not released
until both the subscriber at the calling subscriber
- substation TI replaces the receiver upon its asso-
- ‘clated switchhook and the operator at the an-

swering secretary operator position 11 withdraws

the answer plug of the cord circuit from the jack
J2."'When the local connector 28 is thus released
the line finder 2! and the secretary connector 51,
"connected together via-the trunk 61 to form the
link mentioned, are released; whereby the line
finder41 is marked as idle to the switching mech-
anism 200in the line finder disttibutor 34.
~In the foregoing explanation of the mode of
. operation of the line finder 41 to find the sub-
scriber line 22-extending to the called subscriber
substation. T2 in response to the extension of the
“call thereto frem the calling subscriber substa-.
tion" T, it-was assumed that the line finder &1
g operated ‘under the control of the liné finder dis-
tributor 34, whereby the wiper set of the switch-
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- ‘controlled - over - the subscriber line 22.
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ing mechanism 400 found:the contact set in-the
associated - contact bank- terminating the -sub-
scriber line 22, However, it may occur that for -
some reason the wiper set of the switching mech-
anism-400 in the line finder 41 fails to find the
contact set in-the associated contact bank termi-
nating. the subscriber line 22 extending to the
called subscriber. substation T2 during its:opera-
tion in the rotary direction. - In-this-case, the
wiper set of the switching -mechanism. 400 is -
driven eleven steps-in the rotary direction away
from its normal rotary position without effecting
operation-of the test relay R460, in the manner
previously. explained. In' this case; the set:of -
switch springs S414 is-actuated, whereby an obiv-
ous path, including the contacts 445, is completed
for applying ground potential to the guard. con-
ductor C412 in the cable 470. This application:of
ground potential to the guard conductor C412 in
the cable 470 completes a circuit,-including the
wiper 202 of the switching mechanism-200:and
the engaged -contact in the. associated contact
bank and the contacts 223, for energizing: the
magnet M206 -and -an obvious multiple -path,
including the contacts 207 and 221, for short-~
circuiting -the winding of the test relay R220;
whereby the magnet M206- operates and the test
relay R220 restores. Upon restoring, the .test
relay R220 interrupts, at the.contacts 223, the
previously traced circuit for energizing the mag-
net M206, thereby to cause the latter- magnet to
restore and drive the wiper set. of the switching
mechanism 200 an additional step-in the clock-
wise direction.. Thus the wiper:set of the switch- .
ing mechanism 200 is operated to. disengage the
contacts in the associated contact bank terminat-
ing the conduetors extending to the line-finder
41 and to engage contacts in the associated con-
tact bank terminating .conductors extending to
another line finder 42 ete., whereby operation of
the last-mentioned line finder is initiated to hunt
for the subscriber line 22 extending to the called
subscriber substation T?2,-in the:manner previ- -
ously explained, and the start relay R440 in the

line finder 41 restores”in order 'to effect the

release of this line finder in the manner previ-
ously explained. Thus it will be understood that,
in the event any line finder preselected for use by
the line finder distributor 34 is first operated to

“hunt for the subscriber line extending to a called

subscmber substa,tlon rendered secretarial service
and fails to find the subscriber line:mentioned, -
the line finder distributor 34 operates in order o
assign another idle line finder to:hunt for the
called subscriber line mentioned, and the previ- .
ously selected line finder is released. :

Discbntinuz‘ng secretarial service at .a- subscriber
substation in the branch office

When a subscriber at a subscriber substation in
the branch ‘office. 28 wishes to have secretarial
service discontinued he first initiates a call on the
associated subscriber line.  For example, in order =
to discontinue secretarial service at the subscriber
substation T2, the subscriber thereat first’ initiates -

-a, call by: removing the receiver from its associated

switchhook; whereby-the-local: line circuit 25 is
‘More
particillarly; the local lin€ circuit 25 is'controlled
in order to cause ground potential to be applied to .
the control conductor C22B-of theé subscriber line
22'in order to mark the subscriber line 22 as busy
to the local connectors having access. thereto, as

previously explained.' This application of ground .
potential o’ the control- conductor C22B of the =
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subscriber line 22 completes the previously traced
circuit for energizing the winding of the start
relay R565 in the secretary line circuit 32, where-
by the latter relay operates. Upon operating, the
start relay R565 initiates operation of the line
finder distributor 34, whereby an idle line finder,

such, for example, as the line finder 41, is assigned .

in the manner previously explained. The line
finder 41 then operates in order to find the sub-
scriber line 22 having a call thereon extending to
the calling subscriber substation T2; whereby
operation of the associated secretary connector
51 is controlled over the trunk 61 to seize the
trunk 82 terminating in the jack J2 at the secre-
tary operator position 11 in the central office 18,
all in the manner previously explained. The
operator at the secretary operator position 1l
then answers the call on the trunk 82 and con-
verses with the subscriber at the calling sub-
scriber substation T2 in the branch office 20. The
subscriber at the calling subscriber substation T2
then advises the operator at the secretary oper-
ator position 11 that the secretarial service heing
rendered the subscriber substation T2 is no longer
required. The subscriber at the calling sub-
scriber substation T2 then replaces the receiver
upon its associated switchhook; and the operator
at the secretary operator position |1 withdraws
the answer plug of the cord circuit from the jack
J2; whereby the established connection is released
in the manner previously explained.

The operator at the secretary operator posi-
tion |i then inserts the call plug of the cord
circuit into the jack Ji2 terminating the frunk
72 extending between the cenfral office 19 and
the branch office 20, the trunk 712 being termi-
nated in the secretary service switch 71, as pre-
viously explained. The operator at the secre-
tary operator position fl then dials three digits
over the trunk 12; the first digit being eflective
to operate the select switch 520 in order to in-
dicate that secretarial service is to be discon-
tinued. and the second. and third digits being
effective to operate the switching mechanism
500, thereby to select the secretary line circuit
32 associated with the subscriber line 22 extend-
ing to the subscriber substation T2. More par-
ticularly, in the present example, in order to dis-
continue secretarial service at the subscriber
substation T2, the three digits 2, 2 and 2 are
dialed; the first digit 2 indicating that secre-
tarial service is to be discontinued at a sub-
scriber substation and the second and third
digits 2 and 2, respectively, identifying the secre-
tary line circuit 32 individual to the subscriber
line 22 extending to the subscriber substation T2.
. More particularly, the secretary service
switch 71 operates in response to the three digits
2, 2 and 2, in the manner previously explained,
and, at the conclusion of the operation thereof,
the control relay R555 restores, thereby to effect
operation of the switch relay R550 in the man-
ner previously explained. Upon operating, the
switch relay R550 completes, at the contacts
552, the previously traced holding circuit for
energizing the lower winding thereof and com-
pletes, at the contacts 551, the previously traced
path for short-circuiting the upper winding
thereof and for applying direct ground potential
to the wiper 521 of the select switch 520, where-
by ground potential is applied to the wiper 502
of the wiper set of the switching mechanism
500 and the engaged contact in the associated
contact bank terminating the conductor C582.
The application of ground potential to the con-
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ductor C582 completes an obvious path, includ-
ing the contacts 571, for short-circuifing the
winding of the service relay R510 in the secre-
tary line circuit 32, thereby to cause the latter
relay to restore. Upon restoring, the service re-
lay R570 interrupts, at the contacts 511, a fur=
ther point in the previously traced holding cir=
cuit for energizing the winding thereof, and in-
terrupts, at the contacts 572, the previously
traced connection between the wmdlnor of the
start relay RE65 and the control conductor CZZB
of the subscriber line 22. After the operator at
the secretary. operator position i1 has thus dis-
continued secretarial service at the subscriber
substation T2, she withdraws the call plug of
the cord circuit from the jack Ji2, thereby to
effect the release of the secretary serv1ce switch
11, in the manner prewously explamed At th1s
time, secretarial service at the subscriber sub-
station T2 is discontinued and this subscr_lber
substation is rendered ordinary subscriber sub-
station service at this time.

Local calls in the branch ofiice

The setting up of local connections involving
subscriber substatlon rendered ordmary sub-
scriber substation service in the branch office
20 is entirely conventional. Similarly, the set-
ting up of local connectlons mvolvmg subscriber
substations rendered secretarial service, when
such secretarial service is not in force, in the
branch office 20, is entu'ely conventlonal For
example, when secretarial service at the sub-
scriber substation T2 is not in force, the sub-
scriber substation is rendered. ordinary sub-
scriber substation service in a conven’monal
manner, in view of the fact that in the asso-

ciated secretary line circuit 32 the service relay

R510 occupies its restored position, whereby
the winding of the start relay R565 therein is

disconnected from the control conductor C22B

of the subscriber line 22 extending to the sub-
scriber substation T2. I

Conclusions

In view of the foregoing it is apparent thaf
a, telephone system is provided which comprises
a central office and a branch office; which sys-
tem includes improved . apparatus for rendering
secretarial service to a relatively large group of
subscriber substations in the branch office from
a secretary operator position in the central office
via a relatively small number of links or trunks
extending between the branch office and the
central office. o

While one embodiment of the invention has
been disclosed, it will be understood that various
modifications may be made therein which are
within the true spirit and scope of the invention.

What is claimed is:

1. In a telephone system, a calling station, a
plurality of lines, means for extending a call
from said calling station to any called one .of
said lines, a link, an operator position, means
controlled from said operator position for select-
ing any one of said lines and characterizing the
selected line, line identity apparatus  associated
with said operator position, and means controlled
by the extension of a call to any characterized
one of said lines for setting up a connection from
said one characterized line by way of said link
to said operator position and for selectively op-
erating said line identity apparatus to’ 1dent1fy
said one characterized line.

2. In 3 telephone system a calling statlon,
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plurality of. lines,:- means for extending a call
from said calling station -to any called one of
said lines, a plurality of links fewer in number
than said lines, an operator position, a numerical
switch, means at said position for operating said
switch directively thereby to characterize any
desired one of said lines, line identity apparatus
associated with said operator position, and means
‘controlled by the extension of a call to any char-
acterized one of said lines for setting up a con-
nection from said cne characterized line by way
of an idle one of said links to said operator po-
sition-and for selectively operating said line iden-~
tity apparatus to identify said one characterized
line.-

3. In-a telephone system, a calling station, a
plurality of lines, automatic switching apparatus
selectively controllable from said calling station
to extend a call therefrom to any called one of

-said lines, an automatic switching link, an op-
erator position, means: controlled from said -op-
~erator position for selecting any one of said lines
- and characterizing the selected line .in-either of
two ways, line identity apparatus associated with
said operator position, and means controlled by
the extension of.a call to any called one of said
lines ‘only if said called line is characterized in
‘s, particular one of said two ways for selectively
operating said switching link to set up a connec-
tion from said one called line to said operator
position and for selectively operating said line
- identity apparatus tc identify said one called line.
" 4, In’a telephone system, a calling station, a
plurality of lines, means for extending a call
from said calling station to -any called one of
said lines, an operator switchboard, a plurality
of trunks accessible ‘to said operator switchboard
and individually corresponding to said lines, an
automatic switch- having access to said trunks,
means _controlled by the extension of a call-to
any called one of $aid lines for selectively operat-
ing ‘said switch to seélect the one of said trunks
_corresponding to said one called line, thereby to
initiate a call on said-one trunk, means controi-
" lable from said operator switchboard for answer-
ing the call on said one trunk, and means for
connecting said switch to said one called line.
" 5. In a telephone system, a calling station, a
plurality of lines, means for extending a call
from said calling station to any called one of
said lines, an operator switchboard, a plurality of
trunks accesible to said operator switchboard and
individually corresponding to said lines, an auto-
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said second switch to select the one of said trunks
corresponding to said one called line, thereby to
initiate a call on said one trunk, means control-
lable from said operator switchboard for-answer-
ing the call on said one trunk, and means for con-
necting -together said first and second switches.
7. In a telephone system, a calling station, a
plurality of lines, means for extending .a . call
from said calling station to any called one of said
lines, a first .automatic switch having access to
said lines, an operator switchboard, a plurality
of trunks accessible to said operator switchboard
and individually corresponding to said lines, a -
second automatic switch having access to said
trunks, means confrolled by the extension of a
call to any called -one of said lines for selectively
operating said first switch to select said one called
line and for selectively operating said second
switch to select the one of said trunks correspond-
ing to said one called line, thereby to. initiate a
call on said trunk; means controllable from-said
operator switchboard for answering the call on
said one trunk, and means controlled by:the.an-
swering of the call on said one.trunk for.-con-
necting together said first and second switches.
8. In- a telephone system, a calling station, a
plurality of lines, means: for extending a call
from said calling station to any called one of

" said lines, a first automatic switch having access
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matic switch having access to said trunks, means

controlled by the extension of a call to any called
one of said lines for -selectively operating said
switch to select the one of said trunks ‘corre-
sponding to said one called line, thereby to ini-

55

tiate 4 call on said one trunk, means controllable -

from said operator - switchboard -for answering
the call on said one trunk, and means controlled
by the answering of the call on said one trunk
for connecting said switch to said one called line.

6. Tn g telephone system, a calling station, a
plurality of lines, means for ‘extending ‘a call
from -said calling station to any called one. of
‘said lines, a first automatic switch having access
to said lines, an operator switchboard, a- plu-
rality of trunks-accessible to said operator switch-
board and individually corresponding to said lines,
a second automatic switch having access to said
trunks, means controlled by the extension of a
call to any called one of said lines for selectively
operating operating said first switch to select
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said one called line and for selectively operating 7g

to said lines, an operator position; a second auto-
matic switch, means controlled by the extension
of a-call to any called one of said lines for selec-

~tively operating said first switch to select said -

one called line and for selectively operating said
second switch correspondingly, means controlled
by the operation of said second switch for extend-

“ing a call to said operator position and for

identifying said one called line, means control-
lable from said operator position for answering
the call extended thereto, and means for con-
necting together said first and second switches.

9. In a telephone system,.a calling station, a
plurality of lines, means for extending a call
from said calling station to any called one of
said lines, a plurality of links, an operator posi-
tion, means controlled by the extension of a call
to any called one of said lines for:extending a
call from said -one- called line by way of an-
idle one of said links to said operator position,
means controlled by the extension of a call over
said one link for rendering. it busy, means-con-
trollable from said operator position for answer-
ing the call on said one link; and means-con-
trolled jointly by. the performance of a release
operation at said calling station and by the per-
formance of a release operation at said operator
position for rendering said:one link again idle.

10. In a telephone system, a calling station; a
plurality . of lines, means for-extending .a call
from said calling station to any called one of said
lines, a -link, an operator position, line identity
apparatus associated with said operator posi-
tion, means controlled by the extension of a
call to any called one of said lines for extending
a call over said link to said operator position -
and for selectively operating said line identity
apparatus to identify said one-called line, means
controllable from said operator position for an-
swering the call on said link, and means-con-

y. trolled by the answering of the call on said link

for connecting said link to said one called line.

11. In a telephone system, a calling station, a
plurality of lines, means for extending a call
from said calling station to-any called one of said
lines, a link, an operator position, line identity
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apparatus associated with said operator  posi-
tion, means controlled by the extension of a
call to any called one of said lines for extending
a call over said link to said operator position and
for iransmitting a signal over said link indi-
vidual to said one called line, means controlled
by the signal transmitted over said link for selec~
tively operating said line identity apparatus to
identify said one called line, means controllable
from said operator position for answering the
call on said link, and means controlled by the
answering of the call on said link for connecting
said link to said one called line.

12. In a telephone system, a calling station, a
plurality of lines, means for  extending a call
from said calling station to any called one of said
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lines and for initiating the projection of ring- -

ing current thereover, a link, an operator posi~
tion, line identity apparatus associated with said
operator position, means controlled by the .ex-
tension of a call to any called one of said. lines
for extending a call over said link to said oper=
ator position and for selectively operating said
line identity apparatus to identify said one called
line, means controllable from said operator po-
sition for answering the call on said link, means
controlled by the answering of the call on said
link for connecting said link to said one called
line, and means controlled by the connection of
said link to said one called line for arresting the
projection of ringing current thereover.

~13.In a telephone system, a calling station, a
plurality of substations, automatic switching ap-
paratus selectively controllable from said calling
station to extend a call therefrom to any called
one of said substations, an operator position pro-
vided with facilities for rendering secretarial
service to said substations, apparatus temporarily
operated under the control of said position to
select any desired one of said substations, means
controlled by said apparatus for characterizing
the selected substation and maintaining it char-
acterized after said apparatus has restored to nor-
mal at the end of its temporary operation, and
means controlled by the extension of a call to any
one of said substations so characterized for set-
ting up a connection from said one character-
ized substation to said operator position.

14. In a telephone system, a first office includ-
ing a calling station, a plurality of substations,
and means for extending a call from said call-
ing station to any called one of said substations;
a second office including an operator position
provided with facilities for rendering secretarial
service to said substations; two trunks extending
between said offices; means controllable over a
particular one of said trunks but not over the
other of said trunks for conditioning any one
of said substations to receive secretarial service;
and means controlled by the extension of a call
to any one of said substations which is thus
conditioned for setting up a connection from said
one called substation by way of the other of
said trunks to said operator position.

15. In a telephone system, a first office includ-
ing a calling station, a plurality of substations,
and means for extending a call from said call-
ing station to any called one of said substations;
a second office including an operator position
provided with facilities for rendering secre-
tarial service to said substations, and substation
identity apparatus associated with said operator
position; two trunks extending between said of-
fices; means controllable over a particular one
of said trunks but not over the other of said
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trunks for conditioning any one of said substa-
tios to receive secretarial service; and means
controlled by the extension of a.call to any called
one of said substations which has been thus con-
ditioned for setting up.a connection from said
one called substation by way of the other of said
trunks to said operator position and for selec-
tively controlling said substation identity appa-
ratus over said other trunk to identify said one
called substation. )

16. In a telephone system, a calling station, a
plurality of lines, means for extending a call
from said calling station to’any called one of said
lines, an operator position, line identity apparatus
associated with said operator position, a.switch
controllable from said operator position to select
any one of said lines, means including said switch
operated at times to institute interceptor service
upon any selected one of said lines and operated
at other times to discontinue interceptor service
upon any selected one of said lines, and means
controlled by the extension of a call to any called
one of said lines upon which interceptor service -
is in force for setting up a connection from said
one called line to said operator position and for
selectively operating said line identity to identify
said one called line.

17. In a telephone system, a calling station, a
plurality of lines, meansfor extending a call from
said calling station to any called one of said lines,
a plurality of relays individually associated with
said lines, each of said relays including an oper-
ated position and a restored position and being
provided with an operating circuit and a stick
cireuit and a path for shorting its stick circuit,
means for selectively completing the operating
circuits and the paths of said relays, means con-
trolled when sny one of said relays occupies its
two positions respectively to institute and to dis-
continue interceptor service upon the associated
line, an ovperator position, and means controlled
by the extension of a. call to any called one of said
lines upon which interceptor service is in force
for setting up a connection from said one. called
line to said operator position.

18. In a telephone system, a calling station, a
plurality of lines, means for extending a call from
said calling station to any called one of said lines,
a plurality of relays individually associated with
said lines, each of said relays including an op-
erated position and a restored position and being
provided with an operating circuit and a stick
circuit and a path for shorting its stick circuit,
an automatic switch operable selectively to com-
plete the operating circuits and the paths of
said relays, an operator position, means. con-
trollable from said operator position for selectively
Qperating said switch, means controlled when
any one of said relays occupies its two positions
respectively to institute and to discontinue in-
terceptor service upon the associated line, anhd
means controlled by the extension of a call to
any called one of said lines upon which inter-
ceptor service is in force for sefting up a con-
nection from said one called line to said operator
position.

19. In a telephone system, a substation, means
for extending a call to said substation, means for
extending a call from said substation, means
selectively controllable to institute and to dis-
continue interceptor service at said substation,
an operator position, and means controlled by the
extension of all calls either to or from said sub-
station when interceptor service is in force there-
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at” for setting up a connection from said sub-
- station to said operator position.

20. In a telephone system, a plurahty of sub-
stations, means for extending a call to any called
one of said substations, means for- extending a
-call from any calling one of said substations,
means common : to said . substations. selectively
controllable to institute and to discontinue in-
terceptor service at any one of . said substations,
an operator position, and means controlled by
the extension of a call either to or from any one
of said substations when interceptor service is in
force thereat for setting up a connection from
said one substation to said operator position. )

21; In 4 telephone system, a plurality of sub-
stations, means for extending a call to any called
one of said substations; means for extending a
call from any calling one of said substations,
means common to said substations selectively
controllable to institute and to discontinue inter-
‘ceptor service at any one of said substations, an
operator: position, substation identity apparatus
asociated with said operator position, and means
controlled by the extension of a call either to or

from any one of said substations when inter-

ceptor service is in force thereat for setting up a
connection. irom. said one substation to said
operator position and for selectively operating
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said substation identity apparatus to identify said
one substation.

22. In a telephone system, a substatlon means
for extending a call to said substation, means
for initiating a .call ‘at said substation, means
selectively controllable to. institute and to dis=
continue: interceptor service at said substation,
an operator position, and means controlled either
by extension of all calls to:said substation and
by the initiation of all calls at said substation
when- interceptor service is in force thereat for
setting up a connection from said substation to
said operator position.

23. In a telephone system, a substatlon auto-
matic switching apparatus, means for operatmg
said switching apparatus to extend a call to said
substation, whereby.-said substation . is marked
as busy to said switching apparatus, means con-
trolled by the initiation of a call at said substa- -
tion for marking said substation as busy to- said
switching apparatus, means selectively control-
lable to institute and to. discontinue interceptor
service at said substation, an operator position,
and- means controlled by the marking of . said
substation as busy to said switching apparatus
when interceptor service is in force thereat for
setting up a connection from said substation to
said operator position. :

CLARENCE E. LOMAX.
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