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PATENT OFFICE.

fipplicatisn fle

whom i may concern.
it lnown that I, Jomw W. (FOODERTAM,
a citizen of the United States, residing at
Wew York, in the county of New York,
ate of Mew Yerk, have invented certain
new and useful Improvements in Telephone-
Exchange Systems, of which the following
is n full, clear, concise, and exact description.
This invention relates to a telephone sys-
tem and more particularly to a system in
which connections between subseribers’ lines
are established by means of mechanical
switching devices. '
In the installation of telephone exchanges
in which mechanical switching mechanism is
emploved for extending connections between
subseribers’ linés it is the usual practice to
divide the entire exchange into a plurality
and to make provision in each office
Jtimately giving service to 10,000 sub-
i The number of offices in the
selected that at the outset no

ol

capacity and therefore only such switching
ymits are initially installed in each office as

ary to care for the immediate ex-
> As the demand for
sular office increages, ad-

v during the period in which the

demond for service Is increasing, there must
always be switching units which are not em-

ployed to their full capacity. This is es-
pecinlly true of incoming selector switches
which have nceess to small groups oy divi-
sions of trunk lines and to final selector
switches which have access to the individnal
subscribers’ lines.  Thus there will be & num-
ser of terminal sets in the banks of incoming
or switches which are blank or not con-
ced to working trunk lines
ector -gwiiches, and terminal sets in
1 selector switches which are

ibgeribers’ lines,

)

-t

nne to st

[ the « nge operates upon 2 full me-
chanical basig, that 1s calling subscribers cet
up connections by dialing the numbers of de-
gsired lines to position the selector switches,
or if the connections are established semi-
mechanically, that is an operator causes the
setting of the selector switches in accordance

with ingtruetions received from calling sub-
\

e

required to function to its ultimate

ending to

TANGE SYSTEM.

1920, - Serial No. 427,445,

scribers, it may be, as often occurs, that a
selector switch will be set to extend a connec-
tion into a division of an office which has not
yet been installed or a final selector switch
will be set upon a blank bank terminal to
which no subscriber’s line has been connected
or upon the terminal of a line from which
former gervice has heen discontinued. In
such a case it is desirable to route such con-
nections to a special operator’s position,
sometimes called an intercepting operator’s
position, so that the subscriber or operator
may be informed that they have inadvertent-
ly established the connection to such a blank
terminal. —

It is therefore an object of the invention
to provide means for extending a connection
sutomatically to an operator’s position when
a selector switch is inadvertently positioned
upon a blank set of bank terminals.

A further object of the invention is to pro-
vide a group of trunk circuits less in num-
ber than the number of blank terminals in the
bank of a selector switch for extending a
connection to an operator’s position when
the selector switch is erroneously positioned
upon onse of such blank terminals.

The principal feature of the invention re-
sides in providing a group of trunk lines ex-
tending from the banks of selector switches
in which there are blank terminals to such
intercepting operators’ positions. The num-
ber of trunks in the group is made adequate
to care for the maximum density of such
traffic to the operator’s position and is less
than the total number of blank terminals to
be served. Thus a selector switch upon be-
ing set upon a set of blank terminals will
automatically move its brushes to the termi-

nals of the first trunk of the group extend-

ing to the intercepting operator’s position.
T{ this trunk is busy, the switch will continue
to move its brushes over the other trunks of
the group until an idle trunk is found.
Turther features of the invention will be
apparent from the following description
considered in connection with the accom-
panying drawings in which Fig. 1 shows
one of a group of lines terminating in a
#ull mechanical office of the exchange and
a rotary line switch individual to such line
by means of which the subscriber’s line may
be connected to an idle district selector
switch; Fig. 2 shows a district selector and

60

65

70

75

80

35

90

95

100

105



10
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sender finder switch together with the cir-
cuits and controlling mechanism associated
therewith; Fig. 8 shows diagrammatically
a portion of a register sender which may be
associated with the district selector of Fig.
2 for controlling the setting of the selector
switches; Fig. 4 shows an incoming selector
switch provided with mechanism for apply-
ing ringing current to the terminals of called
lines together with the circuits and mecha-
nism_for controlling -such switch; Fig. 5
shows the mechanism and circuits of a final
selector switch; Fig. 6 shows the first and
last trunk lines of a group of trunk lines
extending from blank terminals of the final
selector switch of Fig. 5 to an intercepting
operator’s position and a cord circuit at the
operator’s position; Fig. 7 shows a diagram
of circuits over which connections may be
extended to an intercepting operator’s po-
sition; and Fig. 8 illustrates the manner in
which the several figures should be arranged
to show as much of a complete organization
of circuits as is necessary to properly illus-
trate the invention. In Fig. 6, relays 602

~and 605 are shown with optional wiring
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according to whether the trunk line is one
of 2 group at which time it will be wired
In-accordance with relay 602, or an in-
dividual line using the wiring of relay 605.

The calling subscriber’s line X is of the
usual type provided with a transmitter, re-
ceiver and call-bell and, since it terminates
in a full mechanical exchange, it is also
equipped with the impulse sending dial &

.of the uspal type.

The subscriber’s line terminates in an in-
dividual trunk finding switch 100 of the
well-known step-by-step type which, throug!
a plurality of wipers, has access to a group
of trunk lines terminating:in district selec-
tor switches. The switch is provided with
a stepping magnet for advancing the Wipers
over the terminals of trunk lines in search
of an idle trunk line and for advancing the
wipers forwardly to normal position upon
the release of the established connection.

The ‘district selector switch 250, the in-
coming selector switch. 450 and the final
selector switch 550 disclosed in Figures 2,
4 and 5 are of the type shown and deseribed
in the patent to Cratt and Reynolds 1,i2
696 issued January 5, 1915, Each of these
switches is provided with a vertically dis-
posed switch shaft having five sets of hrush-
es each brush set having access to a bank
of 100 terminals. ~ For driving the switch
shaft upwardly an up-drive magnst is pro-
vided which when energized presses the
switch” shaft against a constantly driven

‘power drum, and for restoring the switeh

to normal position a second down-drive mag-
net is provided which when energized
presses the switch shaft against a second
constantly driven power drum. For deter-

1,504,228

mining the particular set of brushes on the
switch shaft to be employed, a tripping
spindle is provided as described in the patent
hereinbefore referred to. The final selector

switeh 550 differs from the other selecfor

switches in being provided with additional
means comprising a second up-drive magnet
and driving drum for driving the switeh
shaft upwardly, wheveby the shaft is driven
upwardly by the two up-dvive diwms at
diffevent speeds, rapidly during hrush se-
lection and group selection, and more slowly
during the terminal selection movement of
the switch shaft.

The sender finder switch SF shown in
Fig. 2 is of the well known step-by-step
type, the wipers being advanced by the
stepping magnet to hunt for an idle gender
such as diagrammatically shown in Fig. 3.
This switch has no normal position, the wi-
pers resting in contact with the bank ter-
minals last employed, when the switeh is
not in use. Only so much of the register
sender is shown in Fig. 3 as is necessary for
an - understanding of the invention. This
sender may be of the type disclosed in Patent
1,895,977 1ssued to F. A. Stearn and F. J.
Scudder, November 1, 1921, and functions
In the manner set forth therein to control
the selector switches 250, 450 and 550.

For controlling the cireuits associated
with the several selector switches and the cir-
cuits of the office sender, auxiliary switches
are provided. These switches mav be of the
type described in the patent to Reynolds
et al, No. 1,127,808 issued Tebruary 9, 1915,
and known in the art as sequence switches,
Each sequence switeh comprises n rotatable
shaft driven from a constantly apernted
source of power through a mwanctic chiteh
member and carries a plurality of cirenit
closing cams which, at different radial Do-
sitions of the shaft cause the closure of o
plurality of contacts. The cam contacts as-
sociated with each sequence switeh arve
closed only in the positions indicated by the
numerals associated with each contaet with
the exception of the master contacls 201,
301, 401 and 501 associated respectively with
sequence switches 200, 300, 400 and 500,
these latter contacts Leing opened in the po-
sitions indicated hy the numerals appeating
adjacent to such contacts and closed in all
other positions,

The different pieces of apparatus erploy-
ed in the system having now been fully de-
seribed, it is thonght that a cleaver vnder-
standing of the invention may he had from
a description of the method of establighinge
a connection. Tt will be assumed that the
calling ‘subseriber at the enbstation B de-
siring a connecticn with a subseriber in his
own office whose directory No. is PENnsvl-
vania 8482, through inadvertence dials {he
number corresponding to PENnsylvania 8632
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and that this latter number has not been
assigned to any subscriber, but appears as
a blank terminal in the banks of all final
selector switches which have access to the
group of lines containing lines 8500 to 8999
melusive.

The calling subscriber to initiate a call
removes his receiver from its switeh hook
thereby closing a circuit for the line Lelﬂ\}
101 of the trunk huntlng switch 100, which
circuit may be traced irom (rmupded bat-
tery through the right hand winding of re-
lay 101, the innermost lower armature and
back contact of cut-off relay 102, over lins
conductor 103, through the substation of
subseriber’s line K and then back over line
conductor 104 to ground at the upper arma-
ture and back contact of cut-off relay 102.
The line relay energizes in this circuit and
closes a circuit for the stepping magnet 105
of the switch 100, which circuit may be
traced from Orounded battery through the
winding, armature and contacts of magnet
105, conductor 106, the lowermost armature
and back contact of relay 102, the rloh
hand armature and front contact of rel ay
101, conductor 107 and thence to ground
through the wiper 108 and the normql con-
tact of the bank to which this wiper has
access. The magnet 105 upon energizing
in this circuit opens its energizing c*rcmt
at its armature contacts and Lhereubon de-
energizes, advancing the wipers 108 109,
110, 111, 112 and 113 of switch 100 o the
second pos1t10n contacts of the respective
banks to which they have access. As the
second contact which wiper 108 engages is
permanently connected to ground, the mag-
net 105 is reenergized and ste eps the wipers

to the third set of contacts which are m— :

dividual to the first trunk of the group of
trunks to which switch 100 has access.

If the first trunk of the group is busy
there will be a ground potential on the test
terminal thereof appearing in the Jowermost
bank of the switch and the switch will
therefore continue stepping until an idle
trunk is found, upon the test terminal of
which battery potential appears. = When
such an idle trunk is found a circuit 1is
closed from battery through the contacts
of sequence switch cam 202 (1) of the dis-
trict selector 250 to which the first idle trunk
extends, through the inner left hand arma-
ture and back contact of sleeve relay 226,
over test conductor 114, wiper 108, ¢onduc-
tor 107, left hand armature and front con-
tact and left hand winding of relay 101,
conductor 115 to ground through both wind-
ings of cut-off relay 102. Rehy 102 ig ener-
0'1zcd in this circuit and opens, at its lower-
most armature and back contact and at its
upper armature and back contact, the cir-
cuit previously traced through the winding
of stepping magnet 105 and ab its upper

8

armature and froat contact and at its up-
permost lower armature and front contact
extends the conductors 108 and 104 of the
subscriber’s line to the wipers 111 and 113
of the switeh 100 and from thence to the
trunk conductors 116 and 117 leading to
the solected distriet selector. Relay 102 also
qt its intermediate lower armature and front
COIl"LdCL closes a cireuit extending through
the right hand winding of sleeve relay 996
of the dlstnct selector 5W1tch the break con-
tects of the left hand armature of slow
releasing relay 227, the lower right hand
contact of sequence switch cam 903 (1 to
2Vp) sleeve condl ctor 118, wiper 109, wind-
ing of marginal message register mflonei
119 conductor 120, the Tntermediate lower
armature and front contact of relay 102
and thence to ground through the upper
winding of relay 102. The sleeve relay 226
of the district selector switch energizes In
this circuit but owing to its mawma] na-
ture the message rvglster magnet 119 does
not energize at this time.

For makmo the calling subscriber’s line
u busy to all calls incoming thereto, bat-

v pmeut ‘11 is connected to the nnﬂtlple‘s
of Lest terminal 121 of the calling line ap-
pearing in Lhe banlks of all final selectors
having access to this line, over conductor
192 through wiper 110, segment 123 and
grounded baitely /‘Hper 112 through the
01"1111@@& segment 124 prepares a circuit
O\fuendmo over conductor 125 to the back
contact of the right hand armature of line
relay 101- mepamtorv to restoring finder
switch 100 to normal when the cut “off relay
162 becomes deenergized upon the termina-
tion of the connection.

szon the energization of sleeve relay ‘)96
a cireuit is established for the line relay
9928 of the district selector switch 250 which
circuit extends from grounded battery
through the right hand ‘vmdmo of this re-
lay, the lower right hand contact of se-
quence switch mm 204, conductor 229, the
Tower contacts of sequence switch cam 205,
conductor 230 and thence to ground through
the fromt contact and right Tand armature
of relay 226. At its inner left hand arma-
ture and back contact relay 226 opens the
initial energizing circuit previously traced
extending thr ouoh the windings of relays 101
and 102 and at its left hand armature and
front contact connects ground potential to
the test conductor 114 of the selected trunk
to mark the trunk busy to other line switches.

Relzw 298 npon energizing closes a cireuit
for driving the sequence switch 200 of the
district selector switch out of its normal po-
sition 1 and into position 2, this circuit ex-
tending from grounded battery through the
winding of the driving magnet of swi itch
200, conductor 231, the upper “left hand con-
tact of sequence switch cam 206 (1), the
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of relay 298, and thence to ground at the
lower right hand contact of sequence switch
cam 207 (1 -to 6). The sequence switch
magnet energizes in this circuit and under

-the countrol of master cam 201 drives the

sequence switch into position 2 in which po-
sition the circuit previously traced over cam
202 1s opened and a circuit is closed from
grounded battery through the winding of
relay 227, the upper left hand contact of se-
quenee switch cam 208 (2 to 11) and thence
to  ground.

Relay 927 upon energizing closes a lock-
ing circuit for the sleeve relay 926 extending
through the right hand winding of relay
226, the make contacts of the left hand
armature of relay 227 and thence to the
sleeve conductor 118 over the upper contacts
of sequence switch cam 208 (134 to 16), this
circuit being maintained through. position
16 of the sequence switch or until relay 227
becomes deenergized. Upon reaching po-
sition 2 the sequence switch connects a new
holding ground to the test conductor 114
extending from conductor 114 over con-
ductor 232 and through the upper right
hand contact of sequence switch cam 208,

which holding ground is maintained
through position 1814 of the sequence
switch. :

When' the sequence switch reaches posi-
tion 134, a circuit is closed for the sten-
ping magnet 233 of the sender finder ST,
extending from. grounded battery through
the interrupter contacts and winding of
magnet 233, the upper left hand con-

tact of sequence switch cam 209 (13
to 2), conductor 9234 and thence to

ground through the inner right hand arma-
ture and front contact of velay 228 and the
lower right hand contact of sequence switch
cam 207 (1 to 6). A circuit is also closed
at this time through the winding of step-
ping magnet 233, the winding of cut-in re-
lay 235 and thence to ground at the lower
left hand contact of sequence switch cam
208 (2 to 11). Relay 235 does not energize
at this time, however, since its winding is
shunted by ground connected through the
armature of line relay 228.

As soon as sequence switeh 200 leaves po-
sition 1, the initial energizing cirenit of line
relay 228 is opened at the lower right hand
contact of sequence switch cam 204, but this
relay remains locked up over a circuib ex-
tending . from grounded battery, its left
hend winding, its left hand armature and
front contact, the upper left hand contact
of sequence switch cam 210 (1 te 6), con-
ductor 236, the lower right hand contact of
sequence switch cam 211 (1 to 214) con-
ductor 237 test wiper 238 of the sender
finder switch SF and to ground on the con-
tact with which the wiper 238 is in engage-

This elveuit

1,504,228

ment, 1f the office sender which is then as-
sociated with the district selector throngh
the wipers of switeh 9F is at the time husy.
ry\}\

i

1w stepping magnet 233 energizes in the
wenit previously traced opening its own
cirenit ab its armature contacts thereby
cavsing its own deenervization to advance

If

the wipers of the switeh S one step.
the test 238 then engages a contact cor-

oomagne!t 233 ds penin estab-
s manuner the magnet 233 ad-
pers of the finder wwiteh until

vances the wi

an idle office sender is fonnd when the wiper
238 will find ne gronnd on the {erminals
orresponding to such idle sender and the

ine relay 228 will thereupon deenergize. Re-
00

28 upon deenergizimg. opens at its in-

ner right hand armature and front contact,
the cirenit estending through the stepping
met 233 thereby arvesting the stepping

of the switeh 2%, and closes at
ight hand armeature and back
it for driving sequence switch
position 2 and into position 8.

may be traced from grounded
battery through the winding of the magnet
of sequence switeh 200, conductor 231, the
upper right hand contact of sequence switeh
n 206 (2). the inner right hand armature
ind back contact of relay 228 and thence
o grennd at the lower vight hand contact of
s soon as line

:
i
se

elay 298 deenergizes, the shunt around the

A

quence switeh cam 207,

&)

PR

vinding of relay 225 is vemoved at the in-
10y pight hand armatwre and front contact
of relay 228 and relay 235 thereupon ener-
gizes in series with stepping magnet 233, the
cnrrent flowing through its civenit not he-
ing sufficient to canse the energization of
the stenpping magnet beeanse of the high re-
sistance of the winding of relay 235. TRelav
235 upon energizing closes a cireuit ox-
tending from ground throueh its inner left
hand armature and front contact, over wiper
238 and the teminal upon which it is FestIng,
conductor 302 and thence to arounded bat-
tery through the winding of relav 803. Re-
lay 803 encrgizes in this cirenit and at its
armature and contact establishes a eirenit
Tor relay 304 which latter relay at its arma-
tures and contacts closes an impulse eir-
cuit extending throngh the windings of the
impulse relay 205 and over the calling sub-
seriber’s line loop. This civenit mav be
traced from grounded hattery througl the
left hand winding of relay 305, the left
hand armature and contact of relay 304, con-
ductor 306, wiper 239, conductor 240, the
upper left hand contact of sequence switch
cam 212 (2 to 101%) conductor 117, wiper
113, the upper armatnre and front contact
of relay 102, condnctor 104, thence over the
sibscriber’s line loop and veturning over
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conductor 103, the innermost lower arma-
ture of relay 102, wiper 111, conductor 116,
the lower contact of sequence switch cam
213 (2 to 10%), conductor 241, the outer
left hand armature and front contact of re-
lay 233, wiper 242, condnctor 307, the right
hand armature and contact of relay 304
and thence to ground through the right
hand  winding ~of impulse relay 3805.
Ground potential connected to the wiper 238
through the inner left hand armature and
front contact of relay 235 also establishes
a busy potential upon multiples of test con-
ductor 302 to prevent other sender finders
{rom selecting the sender which has now
been taken for use by the calling subscriber.
The calling subscriber now proceeds to
dial the number of the desired line. Under
the assumption that the subscriber desires a
connection with the subscriber’s line which
is listed in the directory as PENnsylvania
8432 and that this line is reached through a
district selector switch 250, an incoming se-
lector 450 and a final selector 550, the sub-
seriber proceeds to dial three letters corre-
sponding to the office designation of the
office in which the desired line is located
and then. dials four digits representing the
number of the line in such office. In the
case assumed the calling subseriber will dial
the letters PEN and then should dial the
numerals 8432, but through inadvertence
dials the numerals 8632. The three letters
which represent the office code causes the set-
ting of the code registers in the office
sender in the manner fully set forth in the
aforesaid patent to F. A. Stearn and F. J.
Scudder which, through the mechanism as-
sociated with the sender, controls the setting
of the district selector switech 250 for ex-
tending the connection through the desired
office of exchange, in this case to an incom-
ing selector in the subscriber’s own office.
The dialing of the numerals 8632 causes
the setting of the numerical registers of the
sender in the manner set forth in the afore-
said patent for controlling the setting of the
incoming selector switch 450 and the final
selector switch 550. TFollowing the setting
of the code registers of the sender, the
sender sequence switch 300 is moved from its
1ormal position into position 2 in the man-
ner set forth in the aforesaid patent, and
the fundamental switch controlling circuit
which extends from the sender to the se-
lector switch 250 is closed at sequence switch
cams 808 and 321, This circult may be
traced from grounded battery through the
left hand winding of relay 228 of the dis-
trict selector switch, the upper right hand
and lower left hand contacts of sequence
switch cam 210, conductor 243, the inner
right hand armature and front contact of
relay 235, the wiper 244 of the sender finder
switch ST and the contact of the bank with

)

which this wiper is associated, conductor

‘809, contact of sequence switch cam 808 (2),

windings of overflow relay 318, windings of
sender stepping relay 310, the armature and

back contact of the No. 0’ counting relay 7

311, and thence to ground at the right hand
contacts of sequence switch cam 321. The
line relay 228 of the district selector switch
and stepping relay 310 of the office sender
both energize in this cirenit. '

Relay 228 upon energizing closes a circuit
for driving sequence switch 200 out of posi-
tion 8 and into position 4. This circuit ex-
tends from grounded battery through the
magnet winding of the sequence switch 200,
the upper left hand contact of sequence
switech cam 206 (3), the inner right hand
armature and front contact of relay 228 and
thence to ‘ground at the lower right hand
contact of sequence switch cam 207 (1 to 6).
With the district sequence switch 200 in po-
sition 4, a circuit is now closed for the up-
drive magnet 245 of the district selector,
which  circuit extends from grounded bat-

tery through the winding of magnet 245, the ¢

upper right hand contact of sequence switch
cam 209 (4), conductor 284, and thence to
ground through the inner right hand arma-
ture and front contact of relay 228 and the
lower right hand contact of sequence switch
cam 207. Magnet 245 upon energizing
presses the depending portion of the switeh
shaft 246 against the constantly rotating
updrive drum 247 thereby causing the up-

ward movement of the switch shaft. Upon '

the movement of the sequence switch 200
out of position 3, the initial energizing cir-
cuit of relay 228, which extends through its
left hand winding and the upper right hand

and lower left hand contacts of sequence '3

switch cam 210 is opened at the upper right
hand contact of this sequence switch cam,
but a locking circuit for relay 228 is closed
through its left hand winding, its left hand

armature and front contact, the left hand !

contacts of sequence switch cam 210, and
thence over the fundamental circuit as
traced.

As the switch shaft of the distriet selector
switch approaches its first brush tripping
position, brush 252 engages the metallic por-
tion of segment 249 of the commutator 251
and a circuit is closed in shunt of the wind-
ing of sender stepping relay 310, which may
be traced from a point in the fundamental
circuit between the winding of relay 228
and the windings of relay 310, through the
upper contact of sequence switch 211 (334
to 4) conductor 248, brush selection segment
249 of the commutator 251, brush 252 car-
ried upon the upper end of the switch shaft
246 and thence to ground at the lewer left
hand contact of sequence switch cam 214 (9
to 7). Upon the application of this shunt
around the windings of stepping relay 310,
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relay 810 deenergizes, relay 228, however, re-
maining energized over the shunt circuit just
traced. '

As the brush shaft 246 continues to move
upwardly, the stepping relay 810 will again
become energized as soon as the brush 2592
engages the first insulating portion of seg-
ment 249. The stepping relay 810 will then
continue to be intermittently energized and
deenergized as the switch shaft of the dis-
trict selector moves upwardly until the
sender has been satisfied with respect to the
district brush selection condition which has
been established at the sender by the par-
ticular code which the calling subscriber
has registered. ‘When the sender is satisfied,
the No. 0" counting relay 811 becomes ener-
gized and locked up through the winding of
the No. 0 counting relay 313 over a circuit
extending from grounded battery through
the winding of relay 313, the winding of
relay 311, the armature and front contact of
relay 313, and thence to ground at sequence
switch. contact 815 in the manner well known
in the art and set forth in detail in the
patent hereinbefore referred to. Relay 811
upon energizing closes a circuit for driving
sequence switch 300 out of position 2 and
into position 4 which may be traced from
grounded battery through the winding of
the magnet of sequence switch 300, sequence
switch contact 314 (2), and thence to ground
at the right hand armature and front contact
of relay 811. At its left hand armature
and back contact, relay 811 opens the funda-
mental circuit previously traced through the
windings of relays 310 and 228. When se-
quence switch 800 leaves position 2, the lock-
ing circuits of all counting relays which
have been energized are opened at sequence

-switch cam 815 and these relays deenergize.

As soon following the opening of the fun-
damental circuit by the No. 0/ counting relay
311 as the brush 252 engages the next insu-

lating portion of segment 249, relay 228 be-

comes deenergized, closing a circuit for driv-

ing the district selector sequence switch 200

out of position 4 and into position 5. This
circuit extends from grounded battery
through the winding of the magnet of se-
quence switch 200, the upper right hand con-
tact of sequence switch cam 206 (4), the
mner right hand armature and back contact
of relay 228 and thence to ground at the

lower right hand contact of sequence. switeh

cam 207. - As soon as relay 9228 deenergizes,

the ¢ircuit previously traced through the up-
drive magnet 245 is opened at the inner right

~hand armature and back contact of relay 228.

60

With sequence switch 200 of the district se-
lector in position 5 and the sender sequence
switch 200 in position 4, the fundamental
circuit previously traced is again established

~and relay 9228 of the district selector and

65 .

stepping relay 310 of the sender again en-

11,504,228

ergize. Relay 228 upon cnergizing causes the
movement of the distriet selector sequence
switch 200 from position 5 into position G,
the sequence switch magnet 200 being ener-
gized over a circuit extending over conductor
231, the upper left hand contact of sequence
switch 206 (5), the inner right hand arma-
ture and front contact of relay 228, and
thence to ground at the lower right hand
contact of sequence switch cam 207, As soon
as sequence switeh 200 leaves position 5, the
nitial energizing civenit of relay 2928, which
is closed over the fundamental cirenit
through the upper right-hand contact of se-

quence switch cam 210 (3), and the lower

left hiand contact of cam 210 (3 to 6) is
opened, but relay 228 remains locked up
through its left hand winding, its left hand
armature and front contact and the left hand
contacts of sequence switch eam 210,

Upon reaching position 6, the cirenit pre-
viously traced for the updrive magnet 245
Is again established through the upper right
hand contact of sequence switeh 209 (6) and
the inner right hand armature and front
contact of relay 298, and in the manner
previously deseribed. the switch shaft 246 is
again driven upwardly. Since at this time
the tripping spindle 292 has been rotated
by the trip maegnet 253, which was energized
in position 5 of sequence switeh 200 over a
circuit extending from grounded battery
through the winding of magnet 258 and to
ground through the lower right hand con-
tact of sequence switch 208 (5 to 7), the
first set of brushes is now tripped upon the
mitial upward movement of switch shaft 246
and during the continued upward movement
of the switch shaft. the tripped set of brushes
travels over the contacts of the hank with
which they are associated. The remaining
four sets of hrushes not heing tripped are
functionless 2t this time. During the con-
tinued upward movement of the switeh shaft
and as the tripped set of hrushes approaches
the first group of contacts in the bank. brush
256 engages the metallic portion of the group
selection segment 255 of the commutator and
a cirenit in shunt of the windings of sender
stepping relay 310 is established, extending
from grounded battery through the left hand
winding, the left hand armature and front
contact of relay 228, the upper left hand and
lower right hand contacts of sequence switeh
cam 210, conductor 254, seement 255, hrush
256 and thence to ground at the lower con-
tact of sequence switch cam 214 (9 ta 7).
Further upward movement of the switel
shaft advances the hirush 236 into engage-
ment with an insulating portion of segment
255 thereby removing the shunt from around
the windings of stepping relay 310. The in-
termittent connection of this shunt aroun:
the windings of stepping relay 310 canses
the intermittent energization and deenergi-
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zation of stepping velay 310 which, in the
well-known ma mer, i the successive en-
ergization of counting relays associated with
the sender,

When the sender has been satisfied with
respect to the district group selection con-
dition which hag been. established thercin
throvgh the setting of the eode rvegisters by
the calling subscriber, the Mo. 0 counting
relay 813 becomes energized closing the cir
cuit of the No. 0" counting relay 311 which
locks up in series with relay ul?\ through
the contact of sequence sg"utch cam 3175 ( Jl)
Tpon the enevgization of relay 311, xh\ cur-
cult previously traced thr ough the magnet
winding of sequence switch i3 agnin

568

2 LE

300

.established and the sequence switch 3(‘ is
driven out Oi position 4 and inte pesition
6. At its 1eJt hand armature and b%"k con-

811 opens the fundamental cir-

tact velay 3
tion of

cuit thereby causing the deenergimnti
relays 810 and 228. As soon as sequence
switch GO leaves pogition 4, the locking
cirenits of the enelglmd counting velavs arve

P

opened at the sequence switch can 315 and
these relays deenergize. As soon following

the opening of the fundamental civenit
the brush 256 engages the next

portion of bOl‘ﬂthL‘ItOI‘ segment 250,
I g :

D e

228 deenergizes opening at its ner ;
hand armature and front contact the cir-

cuit previeusly traced exten dmo through
the winding of the updrive m:xgnot odi
thereby arvesting the upward movement of
the swit"h shaft for positioning the tr xpnod
set. of brushes in engagement with the firs

set of terminals of the selected Qroup.
113 inner right han
tact relay 998 closes a circnit 5
through the upper right hand contact
sequence switch cam 90u for driving sc-
queme switdh 900 out of posmon 6 snd into
position 7. Tn position 7 relay 228 enevgizes
over a circuit extenchno from’ grounded bat-

At
id armatore and back con-

tery through its *'1011’5 hand winding, the
lower right hand contact of sequence cam

204 (7T to 7%), conductor 229, the lower con-
tacts of sequence switch cam 205 and to
ground at the right hand armature and
front contaet of sleeve rvelay 228. Relay

ay

208, upon energizing, closes a cireuit for
driving sequence switch 200 out of posi-

tion 7 and mto DOSJUOH 8. This circuit may
he traced from grounded -battery througli
the magnet w mdmn of the sequence swit
conductor 231, the upper left hand contact
of sequence switeh cam 206 (7)), the inner
right hand armature and front contact of
velay 228, the upper left hand contact of
sequence switeh cam 207 (7 to 8) and thence
to ground through the ma 13, sontacts of the
ht hand armature of vel ay 227,

soon as sequence switch 200 '!w'm
pogiﬁel 7, the initial energizing circuit of
relay 228 1s opened ab sequence “switch cani

Pas
O
Cidly

g

204, but relay 228 locks up over a circuit
extending from grounded battery through
1ts left hand Wlndulo, its left hand fLema-
ture and front contact, the upper contacts
of sequence swilch 215 fo the test brush 257,
avnd if the first trunk of the selected grou 1_)
is busy to ground at the test terminal of this
*"mk Upon reaching position § with re-
lay 228 energized, a circuit is established
for the updrive magnet 245 Whlch may be
traced from grounded battery through ‘chg
magnet 245 the upper right hand contac
of sequence "switch eam 209 (8), the ‘inner
right hand armature and front contact of
1'01“‘7 228 and to ground at the lower right
mnd contact of scquencc switch eam .‘201
The updrive magnet 245 upon energizing
again drives the switech shaft upwardly in
search of an idle trunk ip the selected group.
o long as the test brush 257 encounters the
terminals of busy trunks, relay 228 remains
locked up. When, however, an idle trunk
iz encountered which it will be assumed is
the trunk terminating in terminals 258, 259
and 260, the locking circuit of relay 228
is opened and relay 228 deenergizes as soon
as the brushes 257, 268 and 264 have been

properly centered upon bank terminals 258
259, and 260. Until the brushes are so cen-

tered relay 228 remains locked up over a
circult extending through its right hand

winding, the lower left hand contact of se-
quence switch cam 204 (8), conductor 286,
centering segment 287, brush 288, the lower
left hand contact of cam 209 (8), conductor
234, the inner right hand armature and
{ront contact of relay 228 to ground at the
lower right hand contact of sequence switch

am 207 (73 to 16).

Relay 228 um,u deenergizing opens the
cirenit previously traced thlough the wind-
ing of the nnum'\'e magnet 245 thereby ar-
osting the upward movement of the switch
shatt 2 6 and closes a circuit extending
through its inner right hand armature and
back contact over sequence switch cam- 206
(8) for driving sequence switeh 200 out of
position 8 and into po<1t10*1 9. Upon reach-
mg POs sition 8% busy ground potential is
connected to the multiple test terminals of
the selected trunk over brush 257 and the
right hand contacts of cam 215, Relay 228

again energizes when sequence switch 200
reaches position 9 over a circuit extending

throngh its right band winding, the lower
right Tiand contact of sequence switch cam
204 (9 u‘) 10}, conductor 229, the lower left
Land and upper right hand contact of se-
quence switch 205 and to ground at the right
hand armature and h‘onl contact of relay

261, Relay 961 is at this time energized
over a cireunit ext(mdmw from grounded bat-
tfer'v ‘iihrmmj. its winding, the upper left

t of sequence ‘switch cam 216,
the outer right hand armature and
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front contact of relay 235, the lower right
hand contact of sequence switch cam 217 (8
to 10), wiper 262 of the sender finder
switch ST, conductor 816, the armature and
back contact of advance relay 3817 and
thence to ground.

Relay 228 upon energizing in the circuit
previcusly traced closes a circuit through its
nner right hand armature and front con-

tact for driving sequence switch 200 out of

position 9 and into position 10, in which po-

sition the fundamental circuit is extended

through contacts of sequence switch cams

218 and 219 over brushes 263 and 264 of the
% district selector switch to the line relay 491

of the incoming selector switch 450. “This
circuit may be traced from grounded battery
through the right hand winding of relay
421, conductor 422, the upper contacts of se-
quence switch cam 402, conductor 423, re-
sistance element 424, the upper contact of
sequence switch cam 408 (1 to 10) trunk
conductor 419, bank terminal 260 and brush
263 of the district selector switch 250, the
upper right hand and lower left-hand con-
tacts of sequence switch spring 218, con-
ductor 264, conductor 243, the inner right
hand armature and front contact of telay
235, wiper 244, conductor 309, the contact of
sequence switch cam 308 (6), the windings
of overflow relay 318 and sender stepping
relay 810, the armature and back contact of
counting relay 311, the upper contacts of
sequence switch. cam 321, -conductor 312,

5 wiper 265, conductor 266, the lower left

hand and upper: right hand contacts of se-
quence switch cam 219, brush 264 and bank
terminal 259 of district selector switch 250,
trunk conductor 420, the lower contact of
sequence switch cam 404 (1 to 10), resist-
ance element 425, conductor 426, and thence
to ground. through the lower contact of se-
quence switch cam 405 (1 to 8). Relay-421
energizes in this circuit and at its outer left
hand armature and front contact closes a
circuit for driving sequence switch 400 out
of its normal position 1 and into position 2,
this cirenit extending from grounded bat-
tery through the winding of the driving
magnet of sequence switch 400, the lower
right hand contact of sequence switch cam
406 (1), the outer left hand armature and
front contact of relay 421, conductor 427
and thence to ground at the lower contact of
sequence switch cam 407 (1 to 10). As soon
as sequence switch 400 leaves position 1, the
initial energizing circnit of relay 421 is
opened at the upper left hand contact of
sequence switch cam 402, but relay 421 re-
mains energized over the fundamental cir-
cuit through a locking branch of the funda-
mental- circuit which may be traced from
grounded battery through the right hand
winding of relay 421, the right hand con-
tacts of sequence switch cam 402, conductor

428, the right hand armature and front con-

tact of relay 421, conductor 429, the left

‘hand contacts of sequence switch cam 408

(L to 4) and thence over the fundamental
circuit as previously traced.

In position 2 of sequence switeh 400, a
cireuit is closed for the updrive magnet 430
which may be traced from grounded battery
through the winding of this magnet, the
upper right hand contact of sequence switch
cam 409 (2), conductor 431, the outer left
hand armature and front contact of relay
421 and thence to ground at the lower con-
tact of sequence switeh cam 407. Magnet
430 upon energizing presses the depending
portion of the switch shaft 432 against the
constantly rotating updrive drum 433 caus-
ing thereby the upward movement of the
switch shaft. As the shaft of the switch ap-
proaches its first brush tripping position,
brush 436 engages a metallic portion of the
brush selection segment 434 of the commu-
tator 435 and a cireuit is closed in shunt
o1 the stepping relay 310 of the office sender,
which may be traced from grounded battery
through the right hand winding of relay
421, conductor 422, the right hand contacfs
of sequence switch cam 402, conductor 4928,
the right hand armature and front contact
of relay 421, conductor 429, the upper left
hand contact of sequence switeh cam 408
(1 to 4), the lower right hand contact of se-
quence switch cam 408 (1% to 2) segment
434, brush 436, conductor 437 and thence to
ground at the lower contact of sequence
switch cam 410 (7 to 5). Upon the estab-
lishment of this shunt, relay 421 is main-
tained energized over the shunt and step-
ping relay 310 deenergizes. As the switch
shaft 482 continues in its upward move-
ment, the brush 436 engages an insulating
portion of the segment 434 and the previ-
ously traced shunt is opened, whereupon
stepping relay 310 again energizes. 1In
this manner as the switeh shaft 432 moves
upwardly the stepping relay 310 of the oflice
sender is intermittently energized and de-
energized to successively energize and lock
up counting relays associated with the
sender, all in the well known manner.

It has been assumed that the calling sub-
scriber has dialed No. 8632 and that, there-
fore the numerical registers of the sender
have been set to register this number. The
No. 4 counting relay was therefore ener-
gized upon the initial energization of step-
ping relay 310 when the fundamental cir-
cuit was first extended through the winding
of line relay 421 of the incoming selector
switch. = Therefore when the switch shaft
432 of the incoming selector switch has
moved upwardly to such an extent as to po-
sition the fifth set of hrushes thereon in
such ‘a relation to the tripping spindle 439
as to later cause the tripping of this partic-
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ular set of brushes, the counting relays suc-
ceeding the No. 4 counting relay will have
become energized and locked up and the No.
0’ counting relay 311 will open the funda-
mental circuit at its left hand armature and
back contact. At its right hand armature
and {front contact, relay 311 establishes the
previously traced circuit for driving se-
quence switch 300 out of position 6 and into
position 8. When the sequence switch leaves
position 6, the locking circuits of the ener-
gized counting relays are opened at se-
quence switch cam 315 and the counting re-
lays deenergize.

As soon following the opening of the
fundamental circuit by the No. 0" counting
relay 311 as the brush 436 engages the next
insulating portion of commutator segment
434, line relay 4921 becomes deenergized,
opening at its outer left hand armature and
front contact the circuit of the updrive mag-
net 430 thereby arresting the upward move-
ment of the switch shaft 482, and at its in-
ner left hand armature and back contact
closing a circuit for driving sequence switch
400 out of position 2 and into position 8.
This circuit may. be traced from grounded
battery through the magnet winding of se-
quence switch 400, the upper left hand con-
tact of sequence switch cam 406 (2) and
thence to ground at the inner left hand ar-
mature and back contact of relay . 421
Upon reaching position 3 sequence switch
400 closes a eircuit for the tripping magnet
438 -extending from grounded battery
through the magnet winding 438 and thence
to ground through the right hand contacts of
sequence switch cam 405. Magnet 438 upon
energizing rotates the tripping spindle 439
into such a position as will trip the selected
set of brushes, which .in the case assumed is
the fifth set of brushes, upon the subsequent
upward movement of the switch shaft 432.

Upon reaching position 3 the fundamental
circuit extending through the winding of
relay 421 and the windings of stepping re-
lay 810 and overflow relay 318 is again
established over the circuit previously
traced. Relay 421 upon energizing in this
circuit again closes the circuit previously
traced for driving sequence switch 400 out
of position 8 into position 4 and at its right
hand armature and front contact closes the
locking circuit previously traced for main-
taining itself energized over the funda-
mental cireuit after the sequence switch 400
leaves position 8. With sequence switch 400
in position 4 and relay 421 energized, the
circuit previously traced through the up-
drive magnet 430 is again closed and the
switch shaft 432 is again driven upwardly.
During the initial upward movement of the
switch shaft the fifth set of brushes is
tripped by the tripping spindle 439 and dur-

‘ing the subsequent upward movement of the

D

switch shaft the tripped set of brushes
travels in engagement with the terminals of
the -bank with which they are associated,
and as the brush shaft of the selector switch
moves the tripped set of brushes into en-
gagement with the lowermost group of ter-
minals in the bank, brush 441 engages the
metallic portion of the group selection seg-
ment 440 of the commutator 435 and a cir-
cuit is closed in shunt of the windings of
sender stepping relay 310 which may be

traced from grounded battery through the

right hand winding of relay 421, conductor
499, the right hand contacts of sequence
switch cam 402, conductor 428, the right
hand armature and front contact of relay
421, conductor 429, the upper contacts of se-
quence switch cam 408, commutator segment
440 brush 441, conductor 437 and thence to
ground at the lower contact of the sequence
switch cam 410 (7 to 5). Relay 421 is main-
tained energized over this shunt eircuit, but
stepping relay 810 -deenergizes. As the
switch shaft 432 continues in its upward
movement, the brush 441 engages an insulat-
ing portion of segment 440 and the shunt
circuit is opened and stepping relay 3810
again energizes. In this manner. as the
switch shaft 432 continues its upward move-
ment, the stepping relay 810 of the sender
1s intermittently energized and deenergized.

At this time the thousands and hundreds
numerical registers of the sender are so set
as to provide a circuit for the No. 1 counting
relay, which circuit is completed upon the
irst energization of stepping relay 310 at
the time relay 810 energizes in series with
relay 421 at the beginning of the group se-
lection movement of the incoming selector
gwitch. Therefore when the switch shaft of
the incoming selector switch is moved up-
wardly to such an extent as to position the
tripped set of brushes upon the first contact

‘of the second group of the bank, the No. 0

counting relay 313 will become energized
establishing a locking circuit for itself
through the winding of No. 0’ relay 3811.
The No. 0’ relay 311 upon energizing opens
the fundamental circuit at its left hand
armature and back contact and at its right
hand armature and front contact closes the
circuit previously traced for driving se-
quence switch 300 out of position 8 and into
position 10. When the sequence switch
leaves position 8, the locking circuits of the
energized counting relays are opened at the
contact of sequence switch cam 315 and these
relays deenergize.

.As soon following the opening of the
fundamental circuit by the No. 0" counting
relay 811 as the brush 441 engages the next
insulating portion of the commutator seg-
ment 440, relay 421 of the incoming selector
switch deenergizes and opens the circuit
previously traced through the updrive mag-
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tiet 430 thereby: arresting the upward move-

ment of the switch shaft. At its inner left
“hand armature and back contact relay 491

closes a circuit extending through the wind-
ing of the driving magnet of sequence switch
400 and the upper left hand contact of se-
quence switch cam 406 (4) for driving the se-
quence switch out of position 4 and into
position 5. In position 5 relay 421 is again
energized by & circuit extending from
grounded battery through its left hand wind-
ing and thence to ground through the right
hand contacts of sequence switch cam 411.
Relay 421 now closes a circuit extending

from ground at sequence switch cam 407 and

through the outer left hand armature and
front contact of relay 421 for driving se-
quence switch 400 out of position 5 and into

_position' 6. Upon leaving position 51 the

1nitial energizing cireuit extending through
the winding of relay 421 is opened at se-
quence switch cam 411, but relay 491 re-
mains energized over a locking circuit ex-
tending from grounded battery through its
right hand winding, the right hand contacts
of sequence switch cam 402, conductor 428,
the right hand armature and front contact
of relay -421; condiictor 429, the right hand
contacts  of  sequence switch cam 412 and
thence to the test brush 442 and to ground
at - the test terminal of the first trunk of the
group. to which the tripped set of brushes
has aceess, if the first trunk of the group is
at the time busy.

With sequeénce switch 400 in position 6
and relay 421 locked up over the circuit
traced through the test brush 4492, a circuit
is closed for the updrive magnet 430 as pre-
viously: traced for driving the switch shaft
upwardly in its trunk hunting movement.
This movement will continue so long as the
test brush 442 encounters ground potential

‘on the test terminals of the trunks of the

group over which this brush moves. When,
however, an idle trunk is found which, it
will be assumed is the trunk terminating in
the bank terminals 447, 449, 451, the locking
circiiit of relay 421 will be opened and since
the initial energizing circuit of relay 421
was opened as soon as the sequence switch
moved out of position 5%, velay 421 will
deenergize thereby opening at its inner left
hand armature and front contact the cirenit
of the updrive magnet 430. To insure, how-
ever, that the brushes shall be properly con-
tered: on the terminals of the selected idie
trunk, relay 421 is maintained energized to
maintain the circuit of the updrive magnet
430 until the brushes are so centered, by
an additional locking circuit extending from
groiinded battery through the left: hand
winding of relay 421, the upper right hand
and lower left hand contacts of sequence
switch cam 411, conductor 443, centering

commutator seginent 444, brush 445, condue-

1,504,228

tor 437, the upper left hand contact of se-
quence switch cam 410 (6), conductor 431,
the outer Ieft hand armature and {ront con-
tact of relay 421 and thence to grouud
through the sequence switeh can 407 (1
to 10).

Upon the deenergization of relay 421 fo'-
lowing the centering of the brushes upon
the terminals of the selected idle trimnk, the
circuit previously traced is zgain closed for
driving the sequence switch 400 out of posi-
tion 6 and into position 7. In position 7
relay 421 again energizes i a cireuit ex-
tending through its left hand winding and
the right hand contacts of sequence switch
cam 411 and closes a cireuit for dviving the
sequence switch out of position 7 and into
position 8, in which position the tip con-
ductor of the fundamental circuit is ex-

tended through the resistance element 424,

the upper left hand contact of sequence
switch cam 413 (8), brush 446 and bank ter-
minal 447 of the incoming selector switch
450, trunk conductor 517, the lower left hand
contact of sequence switch cam 502 (15 o 6),
the lower left hand contact of sequence
switch eam 503 (1), the right hand wind-
ing of relay 518 and thence to gronnded
battery through the upper left hand contact
of sequence switch cam 504 (1 to 10).
ring conductor of the fundamental circuit
extends as previously deseribed over conduc-
tor 426 to ground at the lower vight hand
contact of sequence switeh cam 4053 (i to 8).
Upon the extension of the conneetion to the
final selector switch, relay 421 of the incom-
ing selector switch which was energized in
position 7 of sequence switel 400 15 misin-
tained energized in position 8 of the sequence
switch 400, over a circuit extending from
grounded battery through the right hand
winding of relay 421, conductor 422, the
right hand contacts of sequence switch can
402, conductor 428, the right hand armature
and front contact of relay 421, conductor
429, the lower right hand contuct of sequence
switch cam 414 (7 to 8), brush 448 and
terminal 449 of the incoming selector switch,
trunk conductor 519, the upper left hand
and lower right hand contacts of sequence
switch cam 505, resistance element 520 and
thence to ground through the lower left
hand contact of sequence switeh cam 306
(I to 8%). Busy ground polentinl is
placed on the multiples of test terminal 451
of the selected trunk over test brush 449 and
the lower richt hand and upper left hand
contacts of sequence switch eam 412.

Upon the extension of the fundamental
circuit to the final selector switch 550, with
the sender sequence switch 300 in position
10, relay 518 of the final selector and step-
ping relay 310 of the office sender energize,
Relay 518 upon energizing closes a cirenit
for relay 521 which may be traced from
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grounded battery through the left hand
winding of this relay, conductor 522, the
apper left hand contact of sequence switch
cam 507 (1), conductor 523, the left hand
armature and front contact of relay 518
and thence to ground through the upper
contact of sequence switch cam 508 (1
to 11). Relay 521 energizes in this circuit
and at its left hand armature and front
contact closes a locking circuit for it-
self extending from grounded battery
through its left hand winding through the
armature and back contact of test relay
524, the left hand armature and front con-
tact of relay 521, sleeve conductor 525 of
the trunk circuit extending back to the in-
coming selector switch, bank terminal 451
and brush 442 of the incoming selector
switch and thence to ground at sequence
switch cam 412. Relay 521 upon energizing
also closes a circuit for driving sequence
switch 500 out of its normal position 1 into
position 2, which circuit may be traced from
grounded battery through the winding of
the magnet of sequence switch 500, through
the lower contacts of sequence switch cam
509 and to ground at the right hand arma-
ture and front contact of relay 521. When
sequence switch 500 moves out of position
1, the initial energizing circuit of relay 518
is opened at the lower left hand contact of
sequence switch cam 503, but relay 518 re-
mains energized over the fundamental cir-
cuit by reason of a locking circuit extending
from grounded battery through the left
hand contact of sequence switch cam 504,
the right hand winding of relay 518, the
lower right hand contact of sequence switch
cam 510 (15 to 10), the right hand armature
and front contact of relay 518, the lower
right hand contact of sequence switch cam
503 (1 to 6) and over the fundamental cir-
cuit as previously traced.

Relay 518 upon energizing, with sequence
switch 500 in position 2, closes a circuit
for the high speed updrive magnet 526
which may be traced from grounded bat-
tery through the upper right hand contact
of sequence switch cam 511 (2), conductor
523, the left hand armature and front con-
tact of relay 518 and thence to ground at
the upper left hand contact of sequence
switch cam 508. Magnet 526 upon energiz-
ing presses the depending portion of the
switch shaft 527 against the constantly ro-
tating high speed drum 528 thereby causing
the switch shaft to be moved upwardly at a
high speed in its brush selection movement.
As the bruch shaft approaches its first brush
tripping position, brush 532 engages the me-
tallic portion of the brush selection commu-
tator segment 530 of the commutator 531
and & eirenit is closed in shunt of the wind-
ings of the sender stepping relay 310, which
may be traced from grounded battery

through the left hand contact of sequence
switch cam 504, the right hand winding of
relay 518, the lower right hand contact of
sequence switch cam 510 (15 to 10), the right
hand armature and frount contact of relay
518, the lower right hand contact of se-
quence switech cam 503 (1 to 6), the upper
vight hand contact of sequence switch cam
502 (134 to 2), conductor 529, commutator
segment 530, brush 532, conductor 533 and
thence to ground through the upper left
hand contact of sequence switch cam 506 (18
to 11). Upon the establishment of this
shunt cireuit relay 518 at the final selector
switch is maintained energized, but stepping
relay 310 of the office sender deenergizes.
Ag the switch shaft 527 continues in its
upward movement, the brush 532 advances
into engagement with an insulating portion
of the commutator segment 530 and the
shunt cirenit previously traced is opened,
whereupon sender stepping relay 310 again
energizes, In this manner as the switch
shaft 527 continues its upward movement,
stepping relay 310 of the office sender is in-
termittently energized and deenergized.
Gn the initial closure of the fundamental
cirenit through the winding of relay 518

and the windings of stepping relay 310,

with the sender sequence switch 300 in po-
sition 10, and under the assumption that
the calling subscriber has set the hundreds
register of the sender in position six, a cir-
cult is closed in the well knewn manner for
the No. 1 counting relay. In response to
the intermittent energization and deener-
gization of sender stepping relay 310, the
counting relays energize and lock up in
succession in the well known manner until
the No. ¢ counting relay 813 becomes en-
ergized, when an energizing cireuit for the
No. 0’ counting relay 811 is established, ex-
tending from grounded battery through the
windings of relays 813 and 211, the arma-
ture and. front contact of relay 313 and
thence to ground through the contact of se-
quence switch cam 315 (10). Counting re-
lay 311 upon energizing closes a cirenit at
its right hand armature and front contact,
extending through the contact of sequence
switch cam 814 (10) for driving sequence
switch 300 ont of position 10 and into posi-
tion 12. When the sequence switch leaves
position 10, the locking circuits of the ener-
gized counting relays are cpened at se-
quence switch cam 315 and these relays de-
energize. At its left hand armature and
back contact relay 311 opens the fundamen-
tal circuit previously traced through the
windings of stepping relay 310 and relay
518 of the final selector switch.

As soon following the opening of the
fundamental circuit as the brush 532 en-
gages the next insulating portion of the
commutator segment 530, relay 518 becomes
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506 (2 to 5).

o e

deenergized and at its left hand armature
and front contact opens the energizing cir-
cuit of the updrive magnet 526 to arrest the
upward movement of the switch shaft. At
its left hand armature and back contact ve-
Iy 518 closes  circuit for driving sequence
switeh 500 out of position 2 and into posi-
tion 3, this circuit extending from grounded
battery through tlie winding of the sequence
switch magnet 500, the wpper right hand
contact of sequence switch cam 512 (2), the
left hand armature and baclk contact of ve-
Iay 518 and thence to ground at the upper
contact of sequence switch cam 508, The
second set of brushes has nmow been posi-
tioned with relation to the tripping fingers
of the tripping spindle 3354 so that upon a
subsequent upward movement of the switch
shaft, this set of hrushes will be tripped for

2 engagement with the banlk of one hundred

terminals with which this brush set is asso-
ciated. To canuse the tripping of this set of
brushes the tripping magnet 335 is ener-
gized as soon as sequence switch 500 reaches
position 3, over a circuit extending from
grounded. battery through the tripping
magnet 535 and thence to ground at the
lower right hand contact of sequence switch
When sequence switeh 500
reaches position 3, the energizing cirenit of
relay 518 is again established over the fui-
damental circuit as previously deseribed and
relay 518 and stepping relay 310 of the
office sender again energize. Relay 518
upon energizing closes the previously traced
circuit for driving sequence switch 500 out
of position 3 and into position 4. With
sequence switch 500 in position 4, the pre-
viously traced cireuit for the updrive mag-
net 526 is again established at the left hand
armature and front contact of relay 518.
Relay 518 also establishes the previously
traced locking circuit for itself extending
through its right hand armature and front
contact for maintaining itself energized
over the fundamental circuit after the se-
quence switch 500 leaves position 8 and the

initial energizing circuit is opened at the

lower left -hand contact of sequence switch
cam 503,

Upon the energization of updrive magnet
526 the switch shaft 527 is driven upwardly
in its group selection movement, and during
the initial portion of this movement the sec-
ond set of brushes is tripped by a finger of
the tripping spindle 534. During the re-
mainder of the group selection movement,
the tripped set of brushes then travels up-
wardly in contact with the terminals of the
bank with which they are associated. As
the tripped set of brushes approaches the
lowermost set of contacts of the first group
in the bank, brush 538 engages a metallic
portion of the group selection commutator
segment 537 of the commutator 531 and a

1,504,228

cireuit is closed in shunt of the windings of
the sender stepping relay 810, which may be
traced from grounded battery through”the
left hand contact of scquence switeh cam
504 (1 to 10), the right hand winding of
relay 518, the lower right Land contaci of
sequence switch cam 510 (L5 to 10), the
right hand armature and front contact of
relay 518, the right hand contacts of so-
quence switch cam 503, conductor 536, conn-
mutator segment 537, brush 438, conduetor
533 and thence to ground ut the upper left
hand contact of sequence switeh com 506
(13 to 11). Relay 518 at the final selector
switeh is maintained energized over this
shunt circuit but the sender stepping relav
310 becomes deenergized so Tong as the shunt
cireuit is maintained.

As the switeh shaft 527 continues in its
npward movement the hrush 538 engages an
msulating: portion” of the commutator seg-
ment 537 and the previously traced shunt
circuit is opened and stepping relay 310 of
the sender again energizes. Fu this man-
ner as the switeh shaft continues its upward
movement, the sender stepping velay 310 in-
termittently energizes and deenergizes,

Upon the initial energization of sender
stepping relay 310 with the sender sequence
switch 500 is position 12, it being assumed
that the calling subseriber has set the tens
register upon its third position contacts, u
circuit was established for the No. 3 count-
ing relay in the well known manner. In
response to the intermittent operation of
the sender stepping relay 310, the counting
rélays energize and lock up in succession
until the No. 0 counting relay 313 becomes
energized, when a locking cirveuit is estab-
lished through its winding, the winding of
No. 0’ counting relay 811, the aviuature and
front contact of relay 313 and to ground at
the contact of the sequence switeh cam 315
(12). Relay 311 upon energizing closes a
circuit extending through its right hand ar-
wature and contact, the contact of sequence
switch cam 314 (12), and through the wind-
Ing of the magnet of sequence switch 800 for
driving sequence switch 300 into position 14.
At its left hand armature and back contact
counting relay 311 opens the fundamental
cireuit previously traced through the wind-
ings of sender stepping relay 3810 and the
winding of relay 518 at the final selector
switch.

As soon following the opening of the fun-
damental cireuit as brush 538 engages the
next insulating portion of commutator seg-
ment 537, relay 518 becomes deenergized anc
opens the cireuit previously traced through
the winding. of the updrive magonet 526, and
closes the civeuit previously traced for driv-
ing sequence switch 500 ouf of Pposition 4 and
into position 5. TIn position 5 the funda-
mental circuit extending through the wind-
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mgs of stepping relay 810 and the right
hand winding of relay 518 is again estab-
lished. Relwv 518 upon energizing closes the
previously traced locking cir cuit for itself
and ecloses a circuit for driving sequence
switch 500 out of position 5 and into posi-
tion 6. Upon reaching position 6, a cireuit
18 established for low speed updrive magnet
539 which cireuit may be traced from
grounded battery through the winding of
magnet 539, the lower left hand contact of
sequence switch cam 507 (6), conductor 523,
the left hand armature and front contact of
relay 518 and thence to ground at the upper

5 left hand contact of sequence switch cam 508.

The low speed updrive magnet 539 upon en-

-ergizing. presses the dﬂpendmo portion of

the switch shaft 527 against the constantly
rotating low speed drum 540 thereby caus-
ing the upward movement of the switch
shaft in its units selection movement.

As the tripped set of brushes approaches
the first set of terminals in the selected group
the brush 532 engages a metallic portion of
the units selection portion of commutator
segment 530 and a circuit is elosed in shunt
of the windings of sender stepping relay
310, which may be traced from grounded
battery through the left hand contact of
sequence switch cam 504 (1 to 10), the right
hand winding of-relay 518, the lower right
hand contact of sequence switch cam 510 (15
to 10), the right hand armature and front
contact of relay 518, the lower right hand
contact of sequence switch cam 503 (1 to 6),
the upper right hand contact of sequence
switch cam 502 (5% to.6), conductor 529,
commutator segment 530, bmsh 532, con-
ductor 533 and thence to gr round at the upper
left hand contact of sequence switch cam 506,
Relay 518 is maintained energized over this
shunt cirenit but. sender stepping relay 310
deenergizes.

Ag the switch shaft 527 continues. 1ts up-
ward movement, brush 532 comes into en-
gagement with an insulating portion of the
commutator segment 530 and the previously
traced shunt civeuit is opened, whereupon
the  sender stepping -relay 310 again en-
ergizes. In this manner during ‘the con-
tinued upward movement 'of the switch
shaft the sender stepping relay 310 inter-
mittently energizes and deenergizes.

Upon the initial closure of the funda-
mental eircuit for controlling the units se-
lection movement of the final selector switch
with the sender sequence switch 300 in
position 14 and, under the assumption that
the calling subscriber has set the units reg-
ister upon its fifth position terminals, a
circuit is established in the well known man-
ner for the No. 2 counting relay. In re-
sponse to the intermittent operation of re-
lay 310, the counting relays energize and
lock up in succession “until the No. 0 count-

1S

ing relay 813 becomes energized, when a
]ockmo circuit is established “for this relay
as plevmusly traced through the winding
of the No. 0" counting relay 311. Relay
311 upon energizing closes the previously
traced circuit extending through the con-
tact of sequence switch cam 314 for driv-
ing thie sender sequence switch 300 out of
position 14 and into position 16. At its
left hand armature and back contact relay
311 opens the fundamental circuit previ-
ously traced through the windings of sender
stepping relay 310 “and the right “hand wind-
ing of relay 518 at the final select01 switch.
As soon following the opening of the
fundamental circuit as the brush 532 engages
the next insulating segment of commutator
530, relay 518 becomes deenergized and
thereupon opens the circuit. of the updrive
magnet 539 to arrest the upward movement
of the switch shaft and closes the previously
traced circuit for driving sequence switch
500 out of position 6 and into position 9.
The brushes of the final selector switch
550-have now been positioned upon the bank
terminals which are numbered 8632. With
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the sequence switch 500 in position 9, a cir- -

cuit "is now closed for reenergizing relay
518, which may be traced from grounded
bwttmy through the left hand contact of

sequence switch cam 504 (1 to 10), the right’

hand winding of relay 518, the lower 11ght
hand and upper left hand contacts of se-
quence switch cam 510 and thence to ground
at the right hand armature and front con-
tact of relay 521. Relay 518 upon energiz-
ing closes a. locking circuit for itself ex-
tendlno from olounded battery through its
right hand Winding, the lower right “hand
contact of sequence switch cam 510 (15 to
10), the right hand armature and front
contact of relay 518 and thence to ground
through the upper contacts of sequence
gwitch cam 513 (9 to 10). This locking
civeuit will he maintained through posmon
10 of sequence switch 500. - Relay 518 upon
energizing also closes a circuit as previously
traced for driving sequence switch 500 out
of position 9, and the switch will continue
to advance under the influence of its master
cam 501 through intermediate positions into
position 12. Upon reaching position 10 a
new holding cireunit is established for relay
518 extending from grounded  battery
through the left hand winding of relay 518,
the lower right hand contact of sequence
gwitch cam 515 (10 to 11), the left hand
armature and front contact of relay 518 and
thence to ground at the upper left hand
contact of sequence switch cam 508. Upon
reaching position 11 sequence switch 500 es-
tablishes a new holding circuit for relay
518 extending from ground through the
winding of test relay 524, conductor 541,
the upper left hand contact of sequence
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switch cam 502 (11 to 18), the lower left
hand contact of sequence switch cam 503
(11 to 13), the right hand winding of relay
618, the upper rmght hand contact of se-
quence switch cam 510 (11 to 12}), the right
hand armature and front contact of relay
518, the right hand contacts of sequence
switch cam 518, test brush 542 and thence
to grounded battery on the test terminal
560 of the set of terminals upon which the
tripped set of brushes of the final selector
switch has been set. It is to be noted in
this connection that all blank bank ter-
minal sets will be grouped together and,
with the exeeption of the last terminals of
the -group, which .are connected to trunks
extending to an intercepting operator’s
position, all test terminals will be per-
manently - connected to grounded battery
over conductor 561 and through resistance
elements 600 and 601. The battery potential
supplied to these test terminals will be re-
duced since it is applied through both re-
sistance elements 600 and 601.

The. current now flowing over the lock-
ing cireuit of relay 518 and through the
winding of relay 524 is not sufficient to
energize relay 524 since this relay is mar-
ginally wound, but the current is suflicient
to maintain the energization: of relay 518,
with sequence switch 500 in position 12, test
relay 524 deenergized and relay 518 ener-
gized, a-circuit is now established for the
updrive magnet 539 which may be traced

~from grounded battery through the wind-

ing of magnet 539, the lower left hand con-
tact of sequence switch cam 507 (12) con-
ductor 523, the left hand armature and
front contact of relay 518, the lower left
hand contact of sequence switeh cam 308
(12) and thence to ground at the right hand
armature and front contact of relay 521
The energization of the updrive magnet
539 causes the switch shaft 527 to be moved
upwardly in a hunting movement. When
the test brush 542 encounters the next test
terminal which test terminal corresponds

to a second set of blank terminals and is

therefore multipled to the conductor 561,
the: line relay 518 is maintained energized
and sufficient current does not flow to ener-
gize ‘relay 524 and therefore the switch
shaft continues to move upwardly until the
brushes of the switch encounter the set of
This set of
terminals is' shown connected to the first
of :a ‘group of trunk lines extending to an
intercepting operator’s position. It will be
assumed that this trunk line is in use on
another intercepted call and that therefore
busy ‘battery potential is connected to the
test’ terminal 564 of this trunk over a cir-
cuit which may ‘be traced from grounded
battery through the contacts of sequence

‘switch. ‘cams of the other final selector

1,504,228

switch which has been set upon multiple
terminals of the trunk line, corresponding
to cams 504 and 513, the test hrush of snh

other selector and to the multiple of termi-

nal 564. Since however the multiple of ter- 7

minal 564 is at this time connected over
sleeve conductor 604 of the first trunk of
the group through the low resistance wind-
ing of relay 602 to ground, the greater por-

tion of the current is diverted through the ¥

winding of relay 602, and when the test
brush 542 engages test terminal 564, the
locking circuit previously traced through
the winding of relay 518 and the winding of
relay 524 is maintained. but the cnrrent
flowing over this circuit is still insufiicient
to energize the test relay 524. The switeh
shaft, therefore, will continue its hunting

‘movement over the terminals of succeeding

trunk lines of the group terminating in the
intercepting operator’s position.

When the test brush 542 encounters test
terminal 567 which it will be assamed is the
test terminal of the last and idle trunk line
extending to the intercepting operator's po-
sition, ground potential will be encountered
on this test terminal and the cirenit pre-
viously traced through the winding of relay
518 and the winding of test relay 524 will be
opened. Relay 518 will thereupon deencr-
glze opening the circuit of the updrive mug-
net and closing a circuit for driving se-
quence switch 500 out of position 12 and
into position 18, this circuit extending from
grounded.- battery through the upper right
hand contact of sequence switch cam 512
(12), the left hand armature and back con-
tact of relay 518, the lower left hand con-
tact of sequence switch cam 508 (12) and
thence to ground at the right hand arma-
ture and front contact of relay 521,

To insure that relay 518 will not deen-
ergize upon brush 542 finding the termi-
nal of an idle trunk line to stop the up-
ward movement of the switch shaft, hefare
the brushes have heen properly centered on
the terminals of the idle trunk line. relay
518 is locked up over a cirenit extending
from grounded battery throueh the left
hand winding of relay 518, the lower loft
hand contact of sequence “switeh cam 515
(12), the right hand winding of relay 521,
conductor 554, centering segiment 555 of com-
mutator 531, brush 556, conductor 533. the
upper right hand contact of sequence switeh
cam 507 (12). conductor 523, the left hand
armature and front contact of relay 518, the
lower left hand contact of sequence switch
508 (12) and thence to ground at the right
hand armature and front contact of relay
521, this circuit being maintained until
brush 556 engages an insulating segment of
commutator 531 corresponding with the
centered position of the brush set upon the
terminals of ‘the selected line,

a0

100

104

o

130



i

40

45

60

1,504,228

Upon reaching position 13, a cirenit is
established over the lower contacts of se-
quence switch cam 509 and the right hand
armature and front contact of relay 521, for

“driving sequence switch 500 out of posmon

13 and into position 14, and in position 14
a circuit is established as previously traced
through the magnet winding of sequence
switch 500, the upper right hand contact of
cam 512 the left hand armature and back
contact of relay 518 and thence to ground at
the upper left hand contact of sequence
switch cam 508 for driving the sequence
switch into position 15 or the talking posi-
tion, in which position the trunk conductors
517 and 519 are connected respectively with
the brushes 552 and 553 over the lower coun-
tacts of sequence switch cam 502 and the
upper contacts of sequence switch cam 505.

Upon the deenergization of relay 518, a
circuit is established for placing busy battery
potential upon the multiples of test terminal
567 and for causing the energization of
sleeve relay 605 at the incoming end of the
selected trunk line at the intercepting opera-
tor’s position. This circuit may be traced
from grounded battery through the right
hand contact of sequence switch cam 504
(11 to 17), the right hand armature and
back contact of relay 518, the right hand
contacts of sequence switch cam 513, test
brush 542, test terminal 567, conductor 606,
the normally closed break contacts of the
left hand armature of cut-off relay 607
thence to ground through the windings of
relay 605. Relay 605 energizes in this cir-
cuit and at its right hand armature and front
contact establishes a circuit for the trunk

“lamp. 608, which circuit may be traced from

grounded battery through the right hand
armature and front contact of relay 605, the
right hand armature and back contact of
rehy 607 and thence to ground through the
trunk lamp 608. The attraction of the left
hand armature 605 is without effect at this
time,

If the final selector switch 550 finds all of
the trunks leading to the intercepting opera-
tor’s position. busy the test brush 542 will
encounter full battely potential upon the
test terminal 567 of the last trunk line of the
group since in this case terminal 567 will be
connected over sleeve conductor 606 through
the high and low resistance windings of re-
lay 605 to ground..

Relay 518 will therefore be maintained en--

ergized over the locking circuit previously
traced through the test Brush 542 and suffi-
clent curr ent will now flow over the cireuit
to energize test relay 524. When sequence
switch 500 reaches position 12, the holding
circuit of velay 521 previously traced
through the armature and contact of relay
594 will be opened and relay 521 upon de-
energlzmv will close a circuit extending

from grounded battery through the magnet
winding of sequence switch 500, the lower
right hand and npper left hand contacts of
sequence switch cam 509 and the right hand
arnature and back contact of relay 521, for
driving sequence switch 500 out of posnlon
12 and info position 13. When sequence
switch 500 leaves position 1214, the pre-
viously traced holding circuit through wind-
ings of 1elfws 524 and 518 1s opened but re-
Lw 518 remains locked up over a circuit ex-
tending through its left hand winding, the
lower 110ht hand contact of cam 515 (10 to
1234), the left hand armature and front con-
tact of relay 518 and to ground at the upper
contact of cam 508 (1 2% to 16). This is
possible, due to the method of cutting cams,
for example, the upper right contact of cam
510  remains closed - through - position
1214+5° or actually through position 1234
and the lower right contact of cam 515 closes
5° before position 1234 or at position 1214
so that there is actually an overlap of 14 of
a position between the closing of cam 515
and the opening of cam 510 and relay 518 is,
therefore, maintained energized. When se-
quence switch 500 reaches posmon 13, relay
521 is again energized over a circuit extend-
ing from owunded battery through its left

hand Winding,,conductor 529 and thence to

ground. through the upper right hand con-
tact of sequence switch cam 506 (13), and
upon energizing locks itself to trunk conduc-
tor 525 through the back contact and arma-
ture of test relay 524, which deenergizes
when sequence switch- 500 leaves position
1214, Relay 521 also closes a circuit for

s

50

90

—d

00

drivin’g sequence switch 500 out of position

18 and into position 14, this cireunit extend-
ing from grounded batter v through the mag-
net. Wlndlno of sequence switch 500 the lower
contacts of sequence switch cam 509 and
thence to ground at the right hand armature
and front. contact of relay -521. When se-
quence switch 500 reaches position 14, a cir-
cuit 1s established for the down drive magnet
544 which may be traced from grounded bat-
tery through the winding of mfxgnet 544, the
lower right hand contact of sequence switch
cam 511 (14), conductor 523, the left hand
armature and front contact of relay 518 and

thence to ground through the upper contact

of sequence switch cam 508.

Upon the energization of the down drive
magnet 544, the dependm portion of switch
shatt 527 is pressed against the constantly
rotating down drive drum 545 thereby caus-
ing the downward movement of switch shaft
527 into normal position. When the switch
shaft reaches normal position a circuit is
established. for driving sequence switch 500
out. of position 14 and into position 17.
This circuit may be traced from grounded
battery through the winding of the magnet
of sequence switch 500, the upper left hand
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contact of °equence switch cam 512 ( {3 to
16), conductor 546, normal segment 54: of
commutator . brush 538 and thence to
ground through ’ the upper left hand econ-
tact of sequence switch cam 506. Upon
leaving position 14, the locking circuit of
relay 518 is opened, but in position 17 a
circuit is closed extending from grounded
battery through the left Thand Wmdmcr of
relay 518 am 2 thence to ground tnrouOh
the upper left hand con tact of sequence
switch 515 .(17) and through the interrupter
548. Relay 518 is intermittently energized
in this circuit and at its left hand arma-
ture and front contact intermittently con-
nects a source of busy tone currents 549 to
the rum conductor 519 of the trunk cir-

531

cuit from ground through the secondary

winding of tone coil 549 the lower right
hand contact of sequence switch cam 508
(17), the left hand armature and front con-
tact of relay 518, conductor 523, the upper
left hand contact of sequence switch cam
511 (17), resistance 520 and the lower right
hand and upper left hand contacts of se-
quence switch cam 505. The tone current
is conducted over the trunk circuit extend-
ing through the calling subscriber’s line
since at this time the subscriber’s line has

‘become disconnected from the office sender

at cams 212 and 213 of the district selector
switch in the manner described hereinafter.
The circuit of the final selector switch is
maintained in this condition until the call-
ing “subscriber releases the connection in
response to the busy signal in a manner to
be described heremafter

Following the test for an idle intercepting

‘trunk line, assuming that the final selector

switch has made connection with the last
intercepting trunk 610, 611 of the group
extending to the 1ntercept1n° operator

position, “the sequence switch 500 of the
final selector switch moves into the talking
position 15 and upon leaving position 814
opens the circuit previously fraced extend-
ing over the ring conductor 519 and through
the winding of relay 421 of the incoming
selector sw1tch thereby causing the de-
energization of this relay. Rel'w 421 upon
deenermzmo closes a circuit for driving
sequence switch 400 out of position 8 = and
into position 9. This circuit may be traced
from erounded battery through the wind-
ing of the magnet of sequence switch 400,
the upper left hand contact of sequence
switch cam 406 (8) and thence to ground
at the mner left hand armature and back
contact of relay 421.  With sequence switch
400 in position 9, relay 421 is again con-
nected to the fundamental eireuit e\tendmo
from the windings of sender stepping relay
310 and the windings of overflow rehv 318
at the office %ender but at this time the
winding of relay 421 is connected to the
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ring conductor of the fundamental civenit
dther than to the tip conductor as hel eto-
fore described, so that cwrrent flowing in
the funclamentm cirenit now flows in a direc-
tion roverse to that in which it mwmallv

(‘Iowui The connection of relay 421 to 1110
ring condnctor 420 of the fundamental cir-
enit at the incoming selector switch may

be traced from grounded battery throngh
the vight hand winding of rel: ay 421, the
Jower contacts of sequence switch cam 415
(9). resistance element 425 and the lower
contact of sequence switeh cam 404 (1 to
M. The tip conductor 419 of the funda-
mental circult is connected to ground at the
m(omme, selector switch over a cirenit which

may be traced from conductor 419, through
the upper contact of sequence switch cam
405 (1 to 10) resistance element 424, the
left hand contacts of sequence switch cam
108 (9) and thence to ground through the
upper contacts of sequence switch 412,

The current now flowing in the funda-
mental circuit is in such a direction as to
cause the energization of overflow relay 318
which at its armature and contaet closes a
circuit for the advance relay 817. The
energization of advance relay 317 attracts
its armature and opens the mrcu]t extend-
ing over the conductor 316, wiper 262, the
lower contact of sequence switch, cam 217
the outer right hand armature and front
contact of relay 235, the upper contact of
seqience switch cam 216 and to grounded
battery through. the winding of 10LW 261,
Relay" 261 upon deenervwm,ﬂ opens the
civeuit  of relay 228 which thereupon
establishes a cireuit for driving sequence
switch 200 out of position 10 and into posi-
tion 11, which may be traced from battery
through the magnet winding of sequence
switeh 200, the 1“1(rht hand contact of cam
206 (10), the inner rieht hand armature
and back contact of relay 228 to ground at
the right hand contact of cam 207.

The energization of advance relay 317
also closes a circuit extending through the

_armature and front contact of 1el‘w 317 and

the contact of cam 819 (16) for driving
the sender sequence switch 300 into position
18, in which position a fundamental cirenit
ex wndmo through the windings of sender
.J,oppmd relay 310 and the Wmdmo of line
relay 228 of the district selector switch is
closed. Thm cirenit may be traced from
battery through the left hand winding of
relay 228, the upper right hand and lower
left hand contacts of sequence switch cam
210. conductor 243, the inner right. hand
armature and fmﬂt contact of relay 9235,
wiper 244, conductor 309,.the contact of
sequence switch cam 308 (18), the windings
of overflow relay 318, the windings of
stepping relay 810, the left hand armature
and back contact of the No. 0 counting
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relay 311, and thence to ground at the right
hand. contacts of sequence switch cam 321
(18). Relays 228 and 310 energize in this
circuit and relay 228 closes a circuit for
driving sequence switch 200 out of position
11 and into position 15 unless the circuit
is interrupted at the armature contacts of
relay prior to the sequence switch reach-
ing position 15. This cireuit may be traced
frem battery through the magnet winding
of sequence switch 200, the upper left hand
contact of cam 206 (11 to 14), the inner
right hand armature and front contact of
relay 228 to ground at the right hand con-
tact of cam 207. After sequence switch 200
leaves position 11, relay 235 is maintained
energized to hold the circuit of relay 228
closed, over a circuit which may be traced
from grounded battery through the wind-
ing of magnet 233, the winding of relay 235,
the lower contact of sequence switch cam
216 (11 to 14), the outer right hand arma-
ture and front contact of relay 235, the
upper contact of. sequence switch cam; 217
(11 to 16), the outer right hand armature
and fromt contact of relay 228 and thence
to ground threugh the lower comtacts of
sequence switch cam 215,

During the rotation of sequence switch
200 from position 11 into position 15 an
intermittent ground is connected to the
fundamental circuit between the windings of
relays 228 and 310 in such a manner as to hold
the relay 228 energized and to intermittently
shunt down relay 810. This intermittent
ground connection extends from grounded
battery through the left hand winding of
relay 228, the left hand armature and front
contact of this relay and thence to ground
through the upper left hand and lower
right hand contacts of sequence switch cam
215 and is closed in positions 1154, 1254
and 1334,

In the manner fully set forth in the
patent to I'. A. Stearn and F. J. Scudder
hereinbefore mentioned the circuits of the
office sender are so adjusted that upon inter-
mittent energizations and deenergizations
1 velay 810, counting relays are energized
and locked up in succession until the setting
of the sender with respect to its talking
gelection condition iz satisfied. Tt will be
assumed that only a single energization and
deenergization of relay 310 is necessary to
satisty the sender and that following the
fivst deenergization of relay 810, the count-
ing relay 311 becomes energized in series
with counting relay 813 to open the funda-
mental circuit. When the fundamental cir-
cuit iz opened at this time, relay 228
deenergizes opening the driving cireuit of

uence switch 200 to arrest the sequence
switch in position 12 in which position, the
polarized charging relay 268 1s connected
over the contucts of cams 220 and 221

.57

through windings of the repeating coil 267,
contacts of cams 218 and 219, to the brushes
263 and 264 of the district selector switch.

As soon as sequence switch 200 leaves po-
sition 103 in response to the energization
of advance relay 317, the impulse leads 240
and 241, which up to this time connect the
substation of the calling subscriber with,
the stepping relay 303 of the office sender
are disconnected from the district selector
trunk conductors 116 and 117 at the contacts
of sequence switch cams 212 and 213, and
the conductors 116 and 117 are connected
through the right hand contacts of these
cams to the left hand windings of repeat-
ing coil 267. Upon the deenergization of
relay 228 following the completion of the
talking selection movement of the sequence
switch 200, the circuit of relay 235 is opened
and this relay at its inner left hand arma-
ture and front contact opens the circuit of
the relay 308. At its right hand armatures
and front contacts relay 235 opens the fun-
damental circuit previously traced extend-
ing’ to the office sender. With relays 303
and 305 deenergized and the fundamental
circuit opened, the office sender and all of
its associated apparatus restores in the man-
ner fully set forth in the aforesaid patent.

During the setting of the sequence switch
200 of the district selector switch 250 into
its talking position, sequence switch 400 of
the inccming selector switeh 450 has heen
standing in position-9.. In position 9 with
relay 421 energized over the circuit previ-
ously traced through relays 810 and 318, a
circnit for energizing relay 471 is estab-
lished from grounded battery through the
winding of relay 471 the right hand con-
tact of sequence switch cam 416 (9 to 10),
the right hand armature and front contact
of relay 421, conductor 429 and thence to
ground through the upper contacts of se-
quence switch cam 412. Relay 471 upon
energizing closes a circuit for driving se-
quence switch 400 out of position 9. This
circuit - extends from  grounded battery
through the winding of sequence switch
magnet 400, the armature and front con-
tact of relay 471 and thence to ground
through the left hand contacts of sequence
switch cam 412. Upon leaving position 9.
the fundamental circuit previously traced
through the winding of relay 421 is opened
and relay 421 deenergizes opening the cir-
cuit of relay 471 to arrest sequence switch
400 in position 10,

As soon as sequence switch 400 moves
into position 10, if at this time sequence
switch 200 of the district seleetor is advanced
to the selected talking position, a circuit is
established for relay 421 extending through
the right hand winding of this relay.
through the upper contacts of sequence
switch cam 402, conductor 428 resistance
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element 424, the upper contact of sequence
switch’ cam 408 (1 to 10) trunk conductor
419, bank terminal 260 and brush 263 of the
district selector switch, the upper contacts
of sequence switch cam 218, the uppermost

-right hand winding of repeating coil 267,
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the upper contacts of sequence switch cam
220, the winding of polarized charging ve-
lay 268, the lower contact of sequence switch
cam 221, the lowermost right hand winding
of repeating coil 267, the upper contacts of
sequence switch cam 219, brush 264 and ter-
minal 259 of the district selector switch,
trunk conductor 420, the lower contact of
sequerice switch cami 404 (1 to 10), resist-
ance element 425, conductor 426 and thence
through the lower contact of sequence
switch spring 405 (10) to ground. Relay
421 ypon energizing locks up to ground at
the lower contact of cam 407 over a circuit
extending from grounded battery through
its left hand winding, the armature and back
contact of relay 455, the upper left hand
contact of sequence switch cam 409 (10 to
18), the outér left hand armature and front
contact of relay 421, conductor 427, thence
to ground at cam 407. When sequence
10 locking ground
is supplied over conductor 464 and the up-
per contact of cam 407 as previously traced
to the contact’ of sequence switch cam 215.
When relay 421 reenérgizes the circuit of
relay 471 1s again establishetl and the se-
quence switch is driven .out of position 19
into position 11.

With the sequence switch 400 in position
11, the circuit of relay 471 is again estab-
lished over the upper contact of cam spring
452 of the interrupter cam 453 and the upper
left hand contact of sequence switch 416
(11). - A circuit is also established in posi-
tion 11 for applyiiig a steady flow of ringing
current to the trunk terminals which have
been seized by the final selector switch. The
circuit over which ringing current is irans-
mitted may be traced from' the source of
ringing current 454 through the lower loft
hand and upper right hand contacts of se-
quence switch cam 417, through the winding
of ringing trip relay 455, the lower contu:ts
of sequence switch cam 402 (11 to 13), con-
ductor 428, the right hand armature and
front contact of relay 421, conductor 421,
the lower right hand contact of sequence
switch cam 414 (11 to 14), brush 448 and
terminal 449 of the incoming selector switch,
trunk conductor 519, the upper contacts of
sequence switch cam 505, brush 553 and the
terminal 566 of the final selector switch, and
a return path to ground may be traced to
bank terminal 565 through brush 552 of {he
final selector switch, the lower contacts of
the sequence switch-cam 502, trunk condus-
tor 517, bank terminal 447 and brush 446 of
the incoming selector switch and thence to
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ground at the upper left hand contact of se-
quence switch cain 413 (11 to 13%%). This
circuit, however, is not fully established un-
less the intercepting operator has at this
time answered the call incoming upon trunk
610, 611. As soon as velay 471 encrgizes iu
position 11 of sequence switeh 400, the cir-
cuit previously traced throngh the armature
and front contact of relay 471 is agnain es-
tablished for driving scquence switch 00
out of position 11. Upon leaving pusitiox:
11 the circuit of velay 471 is opened and the
sequence switch is arrested in position 12.
In position 12 relay 471 is again energized
as soon as a circiit therefor is established
over the lower left hand contact of sequence
switch cam 416 (12) and the lower contact
of cam spring 452 of the interrupter cam
453, and upon its energization drives se-
quence switch 400 out of position 12 and into
position 13. In position 13 the source of
ringing current 454 is connected over {he
circuit previously traced through the infer-
rupter 456 and the right hand contacts of se-
quence switch cam 417, and this cirmit is
maintained until the ringing current is
tripped by the response of the intercepting
operator.

The intercepting operator at position

upon noting the illumination of trunk lamp
608 inserts the answering plug P of an idle
cord circuit at her position, into the jack of
the truik circuit 610 and 611 corresponding
to the illuminated trank lamp 608, where-
upon a circuit is established from grounded
battery through the winding of sleeve relay
612, the winding of marginal sleeve relay
613, conductor 614, the sleeve contacts of
plug P and jack J and thence to ground
through the Ieft hand winding of relay 607.
Since the winding of relay 607 is of 10w re-
sistance, both relays 612 and 613 of the cord
circuit energize and relay 607 in the sleeve
strand of the trunk circuit also encryizes.
Relay 607 upon energizing opens the cir-
cuit previously traced through the trunk
lamp 608 and at its right hand aimature
and front contact establishes a locking cir-
cuit for itself extending from grounded bat-
tery through the right hand armature and
front contact of relay 603, the right hand
armature and front contact of relay 607, the
right hand winding of relay 607 and thence
to ground. At the break contacts associated

with the left hand armature of relay 607,

the initial energizing circuit of relay 605 is
opened and at the make contacts of this
armature a new holding circuit for relav

605 is established which extends from the

trunk conductor 606 through the make con-
tacts of the left hand armature of relay 607,
the left hand armature and front contact of
relay 605 and thence to ground through the
windings of relay 605. Relay 607 is thereh
held energized after the intercepting opera-
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tor pulls down the plug P from the jack J
until after the calling subscriber has released
the connection and the brushes of the final
selector switch have been moved frem the
terminals of the trunk 610 and 611. There-
fore the trunk lamp 608 cannot be relighted
until a new connection is established with
the trunk.

Relay 613 upon energizing closes a circuit
for relay 614 which may be traced from
grounded Dbattery through the winding of
relay 614, conductor 615 and thence to
ground at the armature and contact of re-
lay 613. Relay 614 upon energizing con-
nects the right hand winding of relay 616 to
the tip strand of the cord cirenit over a cir-
cuit which may be traced from grounded
battery through the right hand winding of
relay 616, the inner right hand armature
and front contact of relay 614, the uppec
left hand winding of repeating coil 617, tip
strand 618 of the cord circuit, the upper
normally closed contacts of flashing ley
619, the tip contacts of plug P and jack J,
trunk conductor 610, bank terminal 565 and
brush 552 of the final selector switch, the
tower contacts of sequence switch cam 502,
trunk conductor 517, bank terminal 447 and
brush 446 of the incoming selector, and
thence to ground at the upper right hand
contact of sequence switch cam 418 (11 to
18%). At its outer left hand armature re-
lay 614 disconnects battery from the ring
strand 620 of the cord circuit.

If the talking key 621 of the cord cireuit
has not been thrown into the talking position
at-this time, relay 616 upon energizing will
establish a circuit for flashing lamp 622,
whicl cireuit may be traced from grounded
battery through the lamp 622, the armature
and front contact of relay 616, the right hand
armsture and back contact of relay 623, the
outer left hand armature and back contact
of relay 624, conductor 625 thence through
the winding of relay 626 and interrupter 627
to ground. Relay 626 operates in this eir-
enit and at its armature contacts closes a
cirenit for the buzzer 629. The operator
noting the flashing of the lamp or hearing
buzzer 629 will immediately throw the talk-
ing key 621 to the talking position, where-
upon a civeuit is established for relay 624
which may be traced from grounded battery
through the winding of relay 624, conductor
651 and thence to ground at the lowermost
contact 626 of key 621.

Relay 624 upon energizing in this circuit
opens at its onter left hand armature and
front contact the circuit previously traced
through lamp 622 and through interrupter
627 and establishes a new circuit for lamp
€22 extending from grounded Dattery

through lamp 622, the armature and front

contact of relay 616, the right hand armature

and back contact of relay 623, the outer left

hand armature and front contact of relay 624
and thence to ground through the winding
of relay 628, and at its inner left hand arma-
ture and front contact relay 624 establishes
a civenit for the counting relay 630 which is
effective as soon as the interrupter 631 is in
such a position that the brushes of the inter-
rupter arve in engagement with conducting
portions of the interrupter. This ecircuit
may be traced from grounded battery

“through the winding of relay 630, the left

hand armature and back contact of velay 632,
interrapter 631, the armature and front con-
tact of relay 628, the normally closed con-
tacts of the left hand armature of cutoff re-
lay 633, the inner left hand armature and
front contact of relay 624, conductor 634 and
thence to ground at the outer right hand
armature and front contact of relay 612,
which relay it will be vecalled was energized
over the sleeve conductor 614 when the op-
erator answered the call by inserting the
plug P in the jack J. Relay 630 upon its en-
ergization establishes a locking circunit for
itself extending from grounded battery
through its winding, the winding of relay

82, the right hand armature and front con-
tact of relay 630 and thence to ground at the
contact of relay 612 over the circuit pre-
vicusly traced. Relay 632, however, does
not energize in this locking circuit until the
interrupter 631 has rotated sufficiently to
position its insulating segments in contact
with its brushes since the winding of relay
632 is shunted through its left hand arma-
ture and back contact and the interrupter
631.  When this shunt is removed, relay 682
energizes opening at its left hand armature
and hack contact the initial energizing cir-
cuit previously traced through the winding
of relay 630, and at its right hand armature
and front contact closes a circuit for relay
635. '

The circuit of reluy 635 wmay be traced
from grounded battery throngh the winding
of relay 635, the inner left hand armature
and front contact of relay 614, conduetor
636, the inner right hand armature and front
contact of relay 624 conductor 637, the right
hand armature and frount contact of
632 and thence to ground at the right hand
armature and back contact of relay 633.
Relay 635 energizes in this cirenit and at its
armature and {ront contact connects ground
through resistance element 638 to the ring
strand 620 of the cord circuit. A circuit is
now effective for operating the ringing trip
relay 455 at the incoming selector switch
which may be traced from the source of cur-
rent 454 through the interrupter 456, the
right hand centacts of sequence switeh cam
417, the winding of tripping velay 455, the
lower contacts of sequence switch cam 402,
conductor 428, the right hand armature and
front contact of relay 421, the lower right
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hand contact of sequence switch cam 414,
brush 448 and terminal 449 of the incoming
selector switch, trunk conductor 519, the
upper .contacts of sequence switch cam 505,
brush 553 and terminal 566 of the final
selector switch, trunk counductor 611, the
ring contacts ot jack J and plug P, the noi-
mally closed ring contacts of flashing key
619, ring strand 620 of the cord circuit and
thence to ground through the armature and
front contact of relny 635 and resistance ele-
ment 638. Relay 455 energizes in this cir-
cuit and opens at its armature and back con-
tact the locking circuit extending through
the left hand winding of relay 421. Relay
421 thereupon deenergizes and at its right
hand armature and front contact opens the
ringing cireuit previously traced and at its
mner left hand armature and back contact
closes a circuit extending through the upper
left hand contact of sequence switch cam 408
(11 to 17) for driving sequence switch 400
out of position 13 and into position 16.
When sequence switch 400 passes through
position 14, relay 421 again energizes over =
circuit extending from grounded battery
through its left hand winding and the right
hand- contacts of sequence switch cawm 4
and closes a locking civeuit for itself extend-
ing through its left hand winding, the arma-
ture and back contact of ringing trip relay
455, relay 455 having deenergized when se-
quence switch 400 left position 13, the upper
left hand contact of sequence switch cam
409, conductor 431, the cuter left hand arma-
ture and front contact of relay 421, condue-
tor 427, the upper contact of sequence switch
cam 407 (2 to 18) and thence over the sleeve
conductor 464 to ground through the con-
tact of sequence switch cam 215 at the dis-
trict selector switch. :

As soon as sequence switch 400 reaches
position 14 a direct current path is estab-
lished through the lower right hand winding
of repeating coil 458 and thence to ground
on the sleeve strand of the intercepting op-
erator’s cord circuit which may be traced
from the mnon-grounded pole of battery
through the lower right hand winding of
repeating coil 458, winding of supervisory
relay 459, the upper right hand contact of
sequeiice switch cam 414 {14 to 16), brush
448 and terminal 449 of the incoming selec-
tor switch, trunk conductor 519, the upper
contacts of sequence switch cam 505, brush
553 and terminal 566 of the final selector
switch, trunk conductor 611, the ring con-
tacts of jack J and plug P ring contact of
key 619, ring strand 620 and thence to
ground through the armature and front con-
tact of relay 635. The supervisory relay 459
energizes In this cirenit’ and conmnects the
terminals of the central station battery he-
tween the left hand windings of the repeat-
ing coil 458 in such a manner as to cause
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urrent to flow over the trunk line extend-

ing between the incoming selector switeh
and the district sclector switch in such a
direction as to energize the polarized charg-
ing relay 208 at the distriet selector switel,
which closes its alternate contact.  This cir-
cuit may be traced from the non-grounded
pole of battery over conductor 460, the up-
e lef hiand contact of sequence switeh cam
405 {11 to 16), conductor 426, resistance ele-
ment 425, the upper contacts of sequence
switch cam 415 (11 to 16), the lower left
hand winding of repeating coil 458, the
upper contact of sequence switch cam 404
(11 to 18), trunk conductor 420, bank ter-
minal 259 and brush 264 of the district se-
lector switeh, the upper contacts of sequence
switch camn 219, the lowermost right hand
winding of repeating coil 267, the lower con-
tact of sequence switch cam 221, the wind-
ings of velay 268, the upper contacts of se-
quence switel 1220, the uppermost right
hand winding of repeating coil 267, the
upper contacts ¢t sequence switeh cam 218,
brush 263 pnd terminal 260 of the distriet
selector switeh, conductor 419, the lower con-
tact ol sequence switch cam 403 (11 to 16).
the upper left hand winding of repeating
coil 458, resistance element 424 and thence
to ground through the armature and con-
tact of relay 459.

In the ordinary establishment of a suc-
ceseiul connection the energization of charg-
ing relay 268 closes a cirenit for relay 276
which may be traced from grounded battery
threngh contact 298, operated by cam 278,
the winding of relay 276, the lower contacts
of sequence switech cam 924, conduetor 229,
the arimature and contact of relay 268 and
thence to gronnd at the upper left hand con-
tact of sequence switch cam 214 (12 to 143).
Relay 267 energizing in this civeuit locks up
to the circuit independently of contact 298
and at its vight hand armature and front
contact establishes a circuit for charging re-
lay 261 as soon as eam 278 has opened con-
tact 298 and closed contact 279, this cirenit
extending from grounded battery through

can

the winding of charging relay 261, the right

hand armature and front contact of relay
276 and to ground at contact 279. Relay
261 upon energizing locks up independently
of cam contact 279 over a cireuit extending
through its winding, the upper contacts of
sequence switch cam 205 and thence to
ground through its right hand armature and
front contact. At its left hand armature
and front contact relay 261 prepares a cir-
cuit for connecting booster battery current
from the source 280 to the conductor 118
for operating the calling subscriber’s mes-
sage register 119 following the release of
the connection by the calling subseriber.
When, however, the established connection
has been routed as previously described to
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an intercepting operator’s position, it is not
desirable to charge the call against the call-

ing subscriber by the operation of his mes-"

sage register 119, and therefore it is essen-
ial that ground be connected to ring strand
620 of the intercepting covd circuit for only
a -sufiiclent pericd of time to trip the ma-
chine ringing but of insufficient duration to
permit the energization of charging relay
268 at the district selector for a sufficient

period o enable the charging relay 261 to

be energized and locked up. Therefore the
d during which relay 635 at the oper-
ator’s covd cirenit is energized is made less
than  the .effective operating time of the
charging relays at the district selector.

In order therefore that the circuit of re-
lay 635 shall be established for only a spe-
cific period, a circuit is established upon the
energization of counting relay 632 extend-
ing through the right hand winding of relay
833, the left hand armature and front con-
tact of relay 632, interrupter 631, the arma-
ture and front contact of relay 628, the
normal break contacts of the left hand ar-
mature of relay 633, the inner left hand
armature and front contact of relay 624,
and thence to ground st the cuter armature
and front contact of relay 619, this circuit
being effective upon the first closure of the
contacts of the interrupter following the
energization of relay 632. Relay 633 upon
energizing in this circuit locks up through
its left hand winding its left hand arma-
tore and malke contact and thence over the
circuit previeusly traced to ground at the
contact of relay 612. »
mature and back contact relay 633 opens
the circuit previcusly traced. through the
winding of relay 635 whereupon the ground
connection is digconnected from the ring
strand of the cord civeuit.

The energization of relay. 633 opens at
the contacts of its left hand armature the
locking cireuit previously traced through the
windings of relays 630 and 632 and these
relays become deenergized. At its right
hand armature and front contact relay 633
closes a circuit for velay 623 which may be
traced from grounded battery through the
left hand winding of relay 623. conductor
39, contacts 640 of talking key 621, con-
ductor 641 and thence to ground at the right
hand armature and front contact of relay
Relay 623 energizes in this civeuit and
at its right hand armature and back contact
opens the circuit previously traced through
the winding of relay 628 and through the

- lamp 622 and establishes a new circuit for

the lamp 622 extending from grounded bat-
tery through the lamp, the armaturs and
front contact of relay 623 and thence to

‘oround through the right hand holding .

winding of relay 623. At its left ‘hand
armature and front contact relay 623 estab-

At its right hand ar-

2.

lishes a circuit for the operator’s set con-
necting relay 642 which may be traced from
grounded battery through the winding of
velay 0642; the intermediate right hand ar-
mature and front contact of relay 624, the
left hand armature and front contact of re-
lay 623 and to ground at the outer armature
and contact of relay 612. Upon the ener-
gization of relay 642 the operator’s set, rep-
resented at O. 1. is connected through con-
tacts of the talking key 621 to the strands
of the cord circuit.

The operator may now converse with the
calling subscriber and inform him that he
has dialed a number inaccurately and may

- either request the calling subscriber to re-

store the connection and redial the number
or may, if the subscriber so desires, secure
the proper connection for the calling sub-
seriber.” If the subscriber has dialed the
number of a line from which service has
been discontinued and therefore the brushes
of the final selector switch have been posi-
tioned upon the terminals of such a line
which now are blank, the intercepting oper-
ator will inform the calling subscriber of
the fact that the desired subscriber’s service
hag been discontinued or that a new number
has been assigned. If the called subscriber
has been assigned a new directory number,
the operator will give the calling subscriber
stuch information.

Should the calling subscriber desire the
perator to extend the connection to the de-
sired line the operator may do so by insert-
ing the calling plug P’ of her cord circuit
in jack J” of a trunk cirenit estending inte
an intercepted cordless operator’s position
and will advise the covdless operator as te
the number of the line desived. The cord-
less operator will then extend the connection
through an incoming selertor and a final se-
lector ewitch to the terminals of the desired
subscriber’s line. The manner in which the
cordless operator extends such a connection
is substantially the same as shown and de-
scribed in my co-pending application Serial
No. 417422 filed October 16, 1920.  When
the intercepting operator restores her talk:
ing key 621 to its normal position the cir-
cuit of relay 624 is opened and relays 633
and 642 thereupon become deenergized.
Relay 623 will remain locked up through
the supervizsory lamp 622 under the control
of relay 616. In case the operator desires
to supervise on the established connection
she will then operate the talking key 621
svhich will reestablish the circuit of relay
624 and since at this time relay 623 is en-
ergized the circuit previously traced for
relay 642 will be immediately reestablished.
" The calling subscriber upon being advised
by the operator that he has dialed inacen-
rately, will restore his recelver to its switch
hook thereby initiating the release of the
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established connection. The restoration of
the receiver to its switch hook now opens
the circuit of supervisory relay 269, which
becomes energized following the movement
of the sequence switch 200 of the district se-
lector into” position” 1034, and at its ar-
mature and front confact has heen main-
taining a Jocking circuit for relay 227, over
its armature and front contact and to
ground at the armature and front contact
of relay 227. Relay 269 now deenergizes and
opens the locking circuit of relay 227 which
in turn deenergizes closing a circuit for

driving sequence switch 200 out of position .

12 and into pesition 17, this circuit extend-
ing from grounded battery through the
winding of the magnet of sequence switch
200, the left hand contacts of sequence. switch
cam 223 and thence to ground at the back
contact of the right hand armature of re-
lay 227. Upon' leaving position 16, the
holding circuit extending over.the sleeve con-
ductor 118 through the right hand wind-
ing of sleeve relay 926 1s opened at sequence
switch cam 203 (134 to 16), and -this
relay 102 at the subseriber’s individuai line
switch become deenergized.

Relay 102 upon deenergizing cloges a cir-
cult for the stepping magnet 105 of the

»( switch 100 which circuit may- be traced from

grounded battery through the winding, ar-

-mature and back contact of stepping magnet

105, conductor 106, the lowermost armature
and back contact of relay 102, the right hand
armature and back contact of relay 101, con-
ductor 125, wiper 112 and thence to ground
over segment 124. Magnet 105 funetions in
this cirenit to step the winers of the switch
on. around to normal position when its cir-
cuit is opened at segment 124. Upon the
deenergization of relay 226 with sequence
switch 200 in position 17 a circuit is closed
for advancing sequence switch 200 into po-

“sition 18, this ecircuit extending from
h 9 ERSSaritt o]

grounded battery through the winding of
the magnet of sequence switch 200, the up-
per left hand and lower right hand con-
tacts of sequence switch cam 223, and thence
to ground at the right hand armature and

- back contact of relay 226. When sequence

switch 200 reaches position 18 since at this
time relay 227 is deenergized, a cireuit is
established for the down drive magnet of
the district selector which may be traced
from grounded hattery through the winding
of down drive magnet 283, the upper right
hand and lower left hand contacts of sequence
switch cam 223, condu 275 and thence
to ground at the back contact and right
hand armature of relay 927." Down drive

net 283 upon energizing presses the de-
g operation of the switch shaft 246

ting down drive

" the moyement

.1,584,228

of.the switch shaft downwardly into norms!

position. As soon as the switeh shaft reach-
.es 1ts normal position, a cirenit is closed for

driving sequence switch 200 cut of position
18 and inte position 1, this civeuit extending
from grounded battery through the winding
of .the magnet of sequence switch 200, the
lower left hand contact of sequence switeh
cam 206, the normal segment 285 of the
commutator 251, brush 236 and thenee to
ground at the lower left hand contuet of
sequence switch cam 214,

As soon as sequence switch 200 of the
district selector leaves position 1414 the
cirenit previously traced through the fest
brush 257, hank terminal 238, sleeve con-

«ductor 464, the upper contact o seqience

switch cam 407, conducter 427, the outer
left hand armature and front contact of
relay 421, conductor 431, the upper left hund
contact of sequence switch cam 409, the ar-
mature and back contact of relay 453 and
thence to grounded hattery through the left
hand winding of relay 421 is opened at the
contacts of sequence switch cam 215 and
relay 421 thereupon deenergizes.

Upon the deenergization of relay 421 busy
ground potential is connected to the sleeve
canductor 464 over the upper contact of se-
quence switch cam 407 (2 to 18), the outer
armature and back contact of relay 421 and
the upper Jeft hand and lower right hand
contacts of sequence switch cam 411 for

.preventing the seizure of the trunk until

after the Incoming selector switeh has heen
completely restored to normal. At its inner
feft hand armature and back rontnef, relay
421 closes a cirenit extending through the
upper left hand contact of sequence switeh
cam 406 for driving sequence switeh 400 ont,
«of position 16 and into position 1S. As soon
as sequence switch 400 reaches position 18,
a cirenit is closed through the winding of
the down drive magnet 461, extending from
grounded battery through the winding of
magnet 461 and thence to ground through
the right hand contacts of sequence switch
cam 410.  Magnet 461 upon energizing

‘presses the depending portion of the switeh

shaft 432 against the constantly rotating

down drive drum 462 therehy restoring the

switeh shaft to normal position. As soon
as the switch shaft reaches its normal posi-
tion, a circuit is closed for driving sequence
switeh 400 out of position 18 and into nor-
mal position. This cirenit may be traced
from grounded battery through the winding
of the magnet of sequence switeh 400. the
upper right hand contact of sequence switeh

cam 406, normal segment 463 of the commu.
tator 435, brush 441, conductor 437 and
theige to ground through the lower contact
of sequence swifch cam 410. As soon as ge-

e switch 400 leaves position 18, the cir-
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cuit of the down drive magnet 461 is opened
to arrvest the downward movement of the
switch shaft and the busy ground potential
1s removed from the sleeve conductor of the
trunk-419, 420.

When sequence switch 400 of the incoming
selector leaves position 164, the circuit pre-
viously traced through the contacts of se-
quence switch cam 412, over brush 4492 and
terminal 451 of the incoming selector, sleeve
conductor 525, the left hand armature and
front contact of relay 521, the armature and
back contact of relay 524 and through the
left hand winding of relay 521, over which
circuit relay 521 has been held energized, is
opened and relay 521 deenergizes closing a
circuit for energizing relay 518. This latter
circuit may be traced from grounded battery

_through the left hand winding of relay 518,

the upper contacts of sequence switeh cam
509 and, thence to ground at the armature
and back contact of relay 521. Relay 518
upon energizing closes a circuit for driving
sequence switch 500 out of position 15 and
into position 16. This circuit may be traced
from grounded battery through the winding
of the magnet of switch 500, the lower right
hand contact of sequence switch cam 512
(15), the left hand armature and front con-
tact of relay 518 and thence to ground at
the upper right hand contact of sequence
switch cam 508.

When sequence switch 500 leaves position
15, the energizing circuit of relay 518 is
opened and sinee the final selector switch has

made connection with a trunk line extend-

ing to an intercepting operator’s position,
the holding circuit for relay 518 which is
ordinarily closed when connection is made
with a subscriber’s line until after the called
subscriber has restored his receiver to its
switch-hook, does not exist at this time.
This locking cireuit may be traced in part
from grounded battery through the left
hand contact -of sequence switch cam 504,
the right hand winding of relay 518, the
lower contact of sequence switch cam 510,
the right hand armature and front contact
of relay 518, the lower left hand and upper
right hand contacts of sequence switeh cam
505, brush 553, bank terminal 566, trunk
conductor 611, the ring contacts of the plug
P and the jack J, ring strand 620 of the
intercepting operator’s cord circuit, the
lower left hand winding of repeating coil
617 and thence to the outer left hand arma-
ture of relay 614. This circuit is open at
this point since relay 614 is at the time en-
ergized. The locking circuit for relay 518
is held open when the final selector switch
makes_connection with an intercepting. op-
erator’s position in order that the final se-
lector may be released by the calling sub-
scriber without waiting for the intercepting

o

operator to take down the connection at her
position.

Upon the deenergization of relay 518 a
cirenit is closed through its left hand arma-
ture and back contact for driving sequence
switeh 500 out of position 16 and into posi-
tion 17. This circuit may he traced from
grounded battery through the winding of
the magnet of switch 500, the upper right
band contact of sequence switeh cam 512
(16), the left hand armature and back con-
tact of relay 518 and thence to gronnd at
the upper right hand contact of sequence
switch cam 508. - Upon reaching position 17
sequence switch 500 is driven info position 18
over a circuit extending through its magnet
winding, the lower right hand and upper
left hand contacts of sequence switeh cam
509, and to ground at the right hand arma-
ture and back contact of relay 521. When
sequence switch 500 reaches poistion 18, a
cirenit is closed for down-drive magnet 544
extending from grounded battery through
the winding of magnet 544, the lower right
hand contact of sequence switch cam 511
(18), the upper right hand contact of se-
quence switch cam 507 (18) and thence to
eround through the upper left hand contact
of sequence switch cam 505, As soon as
switch shaft 527 veaches normal position a
civeuit is closed for driving sequence switch
800 out of position 18 and mto normal posi-
tion 1, this cireuit extending from grounded
battery through the magnet winding - of
switch 500, the upper left hand contact of
sequence switch cam 512 (18), conductor
546, normal commutator segment 547, brash
528, conductor 533 and thence to ground at
the upper contact of sequence switch cam
506, The final selector switch and its as-
sociated cirenits are now in novmal position.
During the restoration of the final selector
switeh to normel position, the trunk extend-
ing to multiple terminals in the hanks of all
incoming selector switches having aceess
thereto, is held busy by ground potential
connected to the sleeve conductor 595 of the
trunk, over the left hand srmature and back
contact of relay 521 and the upper left hand
contact of sequence switch cam 514 (2
to 18).

Ag soon as the sequence switeh of the final
selector leaves pesition 161, the cirenit over
which sleeve relay 606 of the tvunk 610, 611
has been held energized is opered at the
lower vight hand contact of sequence switch
cam 513 and relay 605 thereupon becemes de-
energized, opening the locking eircuit of cut-
oft relay 607.  Relay 607, however, remains
energized until the intercepting operator
withdraws the plug P from the jack J.
Following the termination of the conversa-
tion between the intercepting operator and
the calling subscriber, the intercepting op-
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erator proceeds to take down the connec-
tion at her positicn by withdrawing the plug
P from the -jack J and if she has extended
the connection for the calling subscriber by
withdrawing calling plug P” from jack J'.
The withdrawal of plug P from jack J
opens the circuit previously traced tarough
the windings of relays 607, 612 and 613,
Relay 607 upon deenergizing retracts its
armatures and prepares the cncmt for trunk
lamp 608 so that this lamp may be lighted
upon a new connection incoming to the op-
erator’s position. The deenergization of re-
lay 613 opens the circuit previously traced
through the winding of relay 614 and this
relay deenergizes opening the circuit of re-
lay 616. The deenergization of relay 616
opens the locking circuit of relay 623 which
ther reupon releases. The circuits at the op-
erator’s position are now restored to normal
position.

If the operator has not taken down the
connection at the time the calling subscriber
causes tlie release of the selector switches
then, when the final selector switch is re-
stored to normal position, the circuit pre-
viously traced over the tip strand 618 of the
cord circuit and through the right hand
winding of relay 616 is opened at the brush
552 of the final selector switch. Relay 616
upon deenergizing closes a circuit for the
supervisory lamp 622 which may be traced
from grounded battery through the lamp
622, the left hand armature and back con-
tact of relay 616 and thence to ground at
the inner armature and contact of relay 612,
The  operator noting the illumination of
lamp 622 proceeds to take down the connec-
tioh in the manner previously described.

In the previous description it has been

explained how a connection to a bank ter-

minal in a final selector switch is trunked to
the intercepting operator’s position when
the call has been set up entirely by mechan-
ical means through the act of the calling
subscriber. It is also possible that final se-
lector switches may be set upon blank ter-
minals in connections which have been es-
tablished through a semi-mechanical oper-
ator’s position or from a long distance posi-
tion through a cordless operator’s position.
In Figure 7 circuits have been diagrammati-
cally shown illustrating the manner in
which calls may be extended from a semi-
mechanical operator’s position O to the in-
tercepting operator’s position O and from a
long distance toll operator’s position 02

through the cordless operator’s incoming se--

lector switch 750 to the intercepting opera-
$or’s position. A calling subscriber such as
the subsceriber A may desn"e to have the
semi-mechanical operator -establish a con-
nection for him and in the well known man-
ner -causes the extension of a -connection

1,504,228

from his line through his individual line
switch 100, the district selector switeh 250,
and the trunk 700 to the operator’s position
O’. The operator at position 3’ then sets

up the number of the desived line upon the
sender 701 which through the semi-mechan-
ical district selector 725, the incoming selec-

tor 450 and the final selector 550 )1()('”0(1\
to extend the connection to the terminals of
the desived line. Tf the semi-mechanical op-
erator misnnderstand% the instructions of
the calling subscriber or sets up the mm)hm
mcmrecﬂ\' upon the cmdo* 701, the final se-
lector switeh J\O may be set npon hlank

terminals appeariing in its bank and in sub-
stantially the same manner as previously de-
seribed the connection will be extended to a
trunk line 611, 612 extending to the inter-
cepting operator’s pogition 0. When a con-
nection is so extended {o the intercepting
operator’s posmon, the intercepting opera-
tor answers in substantially the same man-
ner as previously set forth.

If a subseriber B in a distant exchange de-
sires_a connection with a subscriber’s line
terminating in the banlk terminals of final
selector switch 550, snch connection may he
established in the well known manner over
a toll line through the recording toll opera-
tor’s cord cirenit O? thence over a long dis-
tance cordless trunk 702 and 703 extending
to a cordless position (. The cordless op-
erator then receives instructions from the
toll operator and sets up upon her sender
704 the designation of the desired line ter-
minating in the final selector switch 750,
The sender 704 then controls the selting of
the cordless incoming switeh 750 and the
final selector switch 550 to select terminals
of the desired line. If the cordless operntor
misunderstands the directions given to her
or maccurately sets up the numher upon the
sender 704, the final selector switeh 530 may
be set upon blanlk terminals appeaving at its
terminal bank and in such event the connec-
tion will be extended over trunk 611, 612
to the intercepting operator’s position O as
previously deseribed.

In order that the intercepting operator
may be able to recall the operator at the
semi-mechanical position (7 or the operator
at the toll pesition (O when connections are
extended to her position through ecither of
these positions her cord circuit is provided
with a flashing recall key 619. Referring to
Tig. 7 taken in connection with Figs. 4. 5
and 6, when the key 619 is depressed, the tip
and ring strands of the cord circuit are
opened and if the call has been extended
from the long distance operator’s position
0?, the opening of the strands of fhe cord
circuit at key 619 will cause the operation
of the supervisory relay at position O® in

the well known manner to give the long dis-
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tance operator the usual recall signal. TIf
the call has been extended to an intercept-
ing operator’s . position through a semi-
mechanical operator’s. position such' as O’,
the depression of the key is without effect at
the semi-mechanical operator’s position O,
When, however, the key is depressed a cir-
cuit is established for the slow to release re-
lay 643 which may be traced from ground
through contact 644 of key 619 and to
grounded battery through the winding of
relay 643. Relay 643 upon energizing
closes a circuit for relay 623 extending from
grounded battery through the left hand
winding of relay 623 and thence to ground
at the left hand armature and front contact
of relay 643. This circuit is closed at this
time in order to maintain relay 623 ener-
gized, as when key 619 is depressed the cir-
cuit through relay 616 is opened and the
holding circuit of relay 623 is thereby
opened at the armature and front contact of
relay 616.

Relay 643 at its right hand armature and
front contact closes a circuit for relay 635
which may be traced from grounded battery
through the winding of relay 635, the inner
left hand armature and front contact of re-
lay 614 and thence to ground at the right
hand armature and contact of relay 643.
Relay 635 upon energizing connects ground
through resistance element 638, to the ring
strand 620 of the cord circuit, but this ground
connection is without effect until key 619 is
released. When key 619 is released this
ground connection is rendered effective for
completing the circuit of supervisory relay
459 at the incoming selector switch 450 in
the manner previously described and this
circuit is maintained until relay 6438 releases,
the relay 648 deenergizing as soon as the key.
619 is restored and contacts 644 of the key
are opened. The circuit of relay 459 is
therefore maintained during the releasing
period of slow to release relay 643. Super-
visory relay 459 upon energizing establishes
a circuit extending through the windings of
polarized supervisory relay 705 at the semi-
mechanical operator’s position O’ (Fig. 7)
which may be traced from grounded battery
(Fig. 4) over conductor 460, the upper left
hand contact of sequence switch cam 405,
conductor 426, resistance element 4925, the
upper contacts of sequence switch cam 415,
the lower left hand winding of repeating
coil 458, the upper contact of = sequence
switch cam 404, conductor 420, bank termi-
nal 259, brush 706 (Fig. 7); the right hand
contact of sequence switch cam 707, the

lower right hand winding of repeating coil.

708, the contact of sequence switch cam 709,
the windings of polarized relay 705, the con-
tact of sequence switch cam 710, the upper
right hand winding of repeating coil 708,

28

the upper- contact of sequence switch
cam 711, brush 712, bank terminal 260,
trunk conductor 419, the lower contact of
sequence switch cam 403 (Fig. 4), the up-
per left hand winding of repeating coil 458,
resistance element 424, and thence to ground
at the armature and contact of supervisory
relay 459. The current flowing through
the windings of supervisory relay 705 is
now in such a direction as to cause this relay
to open the circuit of the usual supervisory
lamp at the operator’s position O’. The
circuits at the semi-mechanical operator’s
position may be substantially the same as
disclosed in my co-pending application Se-
rial No. 417,421 filed October 16, 1920." The
supervisory lamp at position O’ may thus be
made to flash each time the intercepting op-
erator at position O’ depresses and releases
the key 619.  The operator at position O’
noting the flashing of the lamp then throws
her talking key and a talking circuit is then
established between the operator’s position
O’ and the intercepting position O as soon
as the operator at position O depresses the
talking key 621.

Should the intercepting operator depress
the flashing recall key 619 through error on
a call which has been extended to her posi-
tion from a subscriber in a full mechanical
office the depression and release of the key
and the consequent connection of ground to
the ring strand of the cord circuit will not
cause the . effective operation of polarized
charging relay 268 at the district selector
switch. 250 for charging a call against the
calling subscriber, since the connection of
the ground is for a period measured by the
releasing time of slow to release relay 643
which is of too short duration to enable relay
268 to establish a circuit for energizing and
locking up the charging relay 261.

The cord circuits at the intercepting op-
erator’s position O are arranged for origi-
nating and .answering other calls which the
operator may desire to make from her posi-
tion or calls which may come into her posi-
tion over other trunks such as verifying
trunk cireuits or other miscellaneous tie
lines. When the operator answers a call
upon a verifying trunk line or tie line suf-
ficient’ current does not flow over the sleeve
conductor 614 to cause the energization of
marginal relay 6138 and therefore relay 614
does not become energized and talking cur-
rent is therefore supplied to the answering
strands of the cord circuit from grounded
battery ‘through the left hand winding of
velay 616 and the outer left hand armature
and back contact of relay 614, and from
ground through the inner right hand arma-
ture and back contact of relay 614. Since
at this time relay 614 is not energized the de-
pression of key 619 is without effect upon
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the relay 635.. When the operator depresses
the talking key 621, a circuit is closed for
relay 624 as previgusly traced, whereupon a
circuit is established for relay. 645 which
may be traced from grounded battery
through the winding of relay 645, the left

hand armature and normal contact of relay

633 the inner left hand armature and front
contact relay 624 and. thence to ground at
the outer armature and contact of relay 612.
Relay 645, upon energizing, establishes a
circuit for relay 633 which may be traced
from grounded bdttery through the winding

-of relay 633, the armature and front contact

of relay 645, the outer right hand armature
and front ¢ontact of itelay 624, the outer
right hand armature and back contact of
relay 614, and thence to ground at the outer
armature and.front contact of relay 612.
In the mannei previously described relay
633 thén establishes a circuit for relay 623
which in turn closes a cifeuit for relay 642.
Relay 642 ipon energizing connects the op-
eirrator’s set g T. through contacts of talking
key 621 fo the straiids of the cord cireuit.
The operator’s telephone set is therefore con-
nected to the strands of the cord circuit
ivithoiit waiting foi the felays 630 and 639 to
enet@ize ard therefore 1o delay is occasioned
1 establishing the cohnection. The relay
645 is made shehtly slow to energize in or-
dei that the telay 614 niay have time to en-
ergize in case the operdator makes connection
With an intercepting titink such as 610, 611
befoie relay 645 closes the alternate cireuit
for telay 633: ‘ N ‘
The operatol may complete calls with the
cord cireuit by the insertion of plug P in the
jack J” of an outgoing trunk. The inser-
tion of plug P’ closes a circuit for sleeve
relays 646 and 647 which may be traced
from grounded battery through the wind-
ings 0f relays'646 and 647 thence to ground
over the sleeve contacts of plug P’ and jack

- d’ The current flowing over this eireuit is

nsufficient to enérgize marginal relay 647,
biit reldy 646 enevgizes and at its right hand
rindtive and front contact closes the tip
[tand of the cord circuit and at its left hand
mative And front contact closes a cirenit
rob the dalling supervisory lamp 648. When
thié call ipon the oitgoing titink is answered

ry. velay 649 becomes energized in
the well kilown mianner and opens the cir-
ciif_of lamp 648, ,
. Sheuld the intercepting opérator through

iiiistake attempt to answer a call on an inter-

60

cepting, tivnls by inserting the calling plug
B iRt the jack J; the circuit closed over the
sleeve contact of jack J and plug P’ and

- tlii"piflgh the windings of relay 646 and 647

will not cause connection of ground over the
conductor 611 of the intéercepting trunk
which might cause a false régistration of a

1,504,228

call on the calling subseriber’s message regis-
ter, since marginal sleeve relay 647 will be
energized in this eirenit and will close a
civeuit for relav 650 which will open the
ring strand of the cord cirenit and thereby
prevent
the winding of supervisory relay 649, the
ring contacts of plug P’ and jack J and
throngh the winding of supervisory relay
459 at the incoming selector switch.

If the verifying operator has answered the 7
. o

call upon a verifying trank line or other
tie line and the operator at the distant end
of sneh trunk line or tie line desives to re-
call the intercepting operitor the circuit of
relay 616 is intermittently opened at the dis-
tant operator’s position by the operation of
a flashing key at such position or the with-
drawing of the plug from the jack at the
outgoing end of the trunk civeuit or tie line.
Upon the deenergization of relay 616, the
locking civeuit of velay 623 is opened at the
armature and front contact of relay 616.
When relay 616 reenergizes, relay 623 now
being deenergized, a cireuit is established for
lamp 622 extending throngh the armature
and front contact of relay 616, the rvight
hand armature and back contact of relay
623; the outer left hand armature and hack
contact of relay 624, conductor 625, the
winding of relay 626 and thence to ground
through the interrupter 627.

. The lamp 622 is thereupon flashed until
the operator listens in upon the connection
by throwing the talking key 621 into its
talkking position, when in the manner previ-
ously described relay 624 becomes energized
and at its outer Jeft hand armature and hack
contact opens the flashing circuit of Jamp
622. , _

In the foregoing description the invention
has been desceribed in connection with inter-
cepting trunks extending to blank terminals
appearing in final selector switches. but it
is to be understood that the invention is
equally applicable in connection with the
extension of connections from blank termi-
nals appearing in the banks of incoming
selector switches over intercepting trunk
lines to the intercepting operator’s position.
If it is assumed that no lines have heen in-
stalled in the exchange whose numbers are
above 8999 then the groups of terminals of
the incoming selector which would normally
have access to final selector switches in which
such lihes wotild appear would be hlak.
A subscriber who ipadvertently dials such a
number and sets the brushes of an incom-
ing selector switch upon such a blank ter-
minal would then have his lirie connected
in substantially the manner hereinbefore se#
forth from such blank terminals over inter-
cepting trunks directly to an intercepting
operator’s position.

the connection of ground througzh 7
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What is claimed is:

1. In a telephone exchange system, a call-
ing subscriber’s line, automatic switching
mechanism for extending a connection from

5 said line to a desired subscriber’s line, ter-

minals in the terminal banks of said switch-
ing mechanism to which no subseriber’s
lines are connected, an operator’s position,
trunk lines extending from a portion only
of said terminals to such operator’s position,
means for controlling said switching mecha-
nism and means effective when said switch-
ing mechanism is operated by said control-
ling means to make connection with onc of
said terminals to which no subscribers’ lines
are connected to cause said switching mech-
anism to connect with an idle one of suid
fru k lines.

2 In a telephone exchange system, a cull-
ing subscriber’s line, automatic switching
mechanism for extending a connection from
said line to a desired subscriber’s line, a plu-
rality of terminals in the terminal banks of
said switching mechanism to which no sub-
scribers’ lines are connected, an operator’s
position, trunk lines extending from a par-
tion only of said terminals to said opera-
tor’s position, means for controlling said
switching mechanism and means effective
when said switching mechanism is operated
by said controlling means to make connec-
tion with one of said terminals to which no
subscribers’ lines are connected to-cause said
switching mechanism to connect with an
idle one of said trunk lines.

3. In a telephone exchange system, a call-
ing subscriber’s line, automatic switching
mechanism for extending a connection from
said line to a desired subscriber’s line, a
plurality of terminals in the terminal banks
of said switching mechanism to which no
subscriber’s lines are connected, an opera-
tor’s position, trunk lines extending from a
portion only of said terminals to said opera-
tor’s position, means for placing a perma-
nent busy condition on the remainder of
said terminals, means for controlling said
switching mechanism and means effective
when said switching mechanism is operated
by said controlling means to make connee-
tion with one of said terminals to which no
subseribers’ lines are connected to  cause
said switching mechanism to connect with
an idle one of said trunk lines.

4. In a telephone exchange system, a call-
ing subscriber’s line, selector switches and
a connector switch for extending a connec-
tion from said line to a desired subscriber’s
line, a plurality of terminals in the bank of
said connector switch to which no sub-
seribers’ lines are conmected, an operator’s
position, trunk lines extending from a por-
tion only of said terminals to said operator’s
position, means for controlling said switches
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and means effective when said connector
switch is operated by said controlling means
to make connection with one of said latter
terminals to cause said connector switch to
connect with an idle one of said trunk lines.

5 In a telephone exchange system, a
calling subscriber’s line, selector switches
and a connector switch for extending a con-
nection from said line to a desired sub-
scriber’s line, a plurality of terminals in the
terminal bank of said connector switch to
which no subscribers’ lines are connected, an
operator’s position, trunk lines extending
from a portion only of said terminals to
sald operator’s position, means for placing
a permanent busy condition on the re-
mainder of said terminals, means for con-
trolling said switches and means effective
when said connector switch is operated by
said controlling means to make connection
with one of said latter terminals to cause
said connector switch to hunt over all ter-
minals upon which said busy condition ap-
pears and to connect with an idle one of
said trunk lines.

6. In a telephone exchange system, a call-
ing subscriber’s line, selector switches and
a connector switch for extending a connec-
tion from said line to a desired subscriber’s
line, a plurality of terminals in the terminal

‘bank of said connector switch to which no

subscribers’ lines are connected, an operator’s
position, a group of trunk lines extend-
ing from a portion only of said terminals to
sald operator’s position, means for placing
a permanent busy condition on the re-
mainder of sald terminals, means for con-
trolling said switches, means effective when
said connector switch is operated by said
controlling means to make connection with
one of said latter terminals to cause said
connector switch to himt over all terminals
upon which said busy condition appears and
over the terminals of the busy trunk lines
of said group and means associated with said
connector switch for transmitting a busy
signal to said calling subscriber’s Iine if all
trunk lines of said group are busy.

7. In a telephone exchange system, a tele-
phone line, an automatic switching mech-
anism for extending a connection from said
line, terminals in the terminal banks of said
switching mechanism to which no service
lines are connected, an operator’s position,
trunk lines extending from a portion only of
sald terminals to such operator’s position,
means for controlling said ‘switching mech-
anism and means effective when said switch-
ing mechanism is operated by said con-
trolling means to make connection with one
of said first mentioned terminals to cause
said switching mechanism to connect with an
idle one of said trunk lines.

8. In a telephone exchange system, a tele-

65

70

75

80

85

90

95

100

105

110

115

120

125



os 1,504,228

phone line, an automatic switch for extend- trolling means upon one of said first men-

ing a connection from said line, teiminals tioned terminals for causing said switch to

" in the terminal bank of said switch to which connect with an idle one of said trunk lines.
no comnections exterid, an operator’s posi-  In witness whereof, T hereunto snbscribe

tion; trunk liries extending from cother bank my name this 23rd day of November A.

terminals to said operator’s position, means D)., 1920.

for controlling said switch and means effec-

tive when sald switch is set by said con- JOHN W. GOODERHAM.



