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The present invention relates in general to tele-
phone systems, and in particular to automatic
telephone systems which employ switches of the
crossbar type to effect connections.

The objects of the invention are to improve
telephone systems of this character through the
provision of simplified and more efficient circuit
arrangements for directing the operation of the
crossbar switches, to reduce the amount of con-
trol equipment associated with each switch to a
minimum, to reduce the time required to estab-
lish connections in such a system, and to elimi-
nate common equipment insofar as practicdl so
as to provide increased reliability of operation.

The main feature of the invention is the provi-
sion of a crossbar switch system wherein the op-

erating magnets of the crossbar switches are op-.

erated directly from dial impulses, thereby elim-
inating the need for separate impulse counting
relays and other auxiliary control equipment.

Another feature is the provision of a crossbhar
switch system wherein the operating magnets of
the crossbar switches are employed to perform
selecting operations other than, and in addition
to, the selection of a line to which the switch has
access; such, for example, as selecting the ring-
ing code in accordance with received dial im-
pulses in a party line connector.

Still another feature is the provision of means
for first operating a crossbar switch to select a
group of lines; and for thereafter causing the
switeh to automatically hunt for, and establish
connection with, an idle line in the selected
group. .

The foregoing and other features will be de-
scribed more fully in the following description.
Circuits embodying the invention have been
shown in the accompanying drawings in which:

Fig, 1 discloses the control circuit for a cross-
bar selector,

Figs. 2, 3 and 4, which should be placed side by
side in the order named, taken together disclose
the control circuit for a crossbar connector, and

Figs. 5 and 6, which should be placed side by
side with Fig. b on the left, taken together dis-
close a crossbar switch adapted for use either as
a selector or a connector. For use as a selector
Fig. 5 should be placed to the right of Fig. 1, and
for use as a connector Fig. 5 should be placed to
the right of Fig. 4.

The crosshar switch employed in the present
system is only schematically illustrated in Figs.
5 and 6. The novel construction and details of
operation of this switch are fully described and
illustrated in the copending application of K. W.
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Graybill et al., Serial No. 630,065, filed Novem-
ber 21, 1945,

The invention will first be described briefly,
following which a detailed description of the il-
lustrated embodiment thereof will be given. 'The
crosshar switch, schematically illustrated in Figs.
5 and 6, comprises a plurality of contact sets,
which are disposed in intersecting rows, and two
intersecting groups of selecting members which
are arranged to permit selective operation of any
of the contact sets through operating members
individual thereto. Each selecting member of
one group is arranged to move a row of the op-
erating members so that any one of the operat-
ing members so moved may be engaged by corre-
sponding ones of the selecting members in the
second group to operate the contact set at the in-
tersection of the two actuated selecting mem-
bers. Individual magnets are provided for ac-
tuating each selecting member in the second
group. A common control magnet is provided
for operating the selecting members in the first
group. This control magnet is normally ineffec-
tive to operate any of the members associated
therewith unless one of the selecting magnets is
operated, in which case a corresponding finger
is moved by the operated selecting magnet so
that the control magnet is effective to actuate a
selecting member in the first group which cor-
responds to the operated selecting magnet.
These fingers are arranged so that the control
maghnet is effective to hold the actuated select-
ing member in the first group after the selecting
magnet is released. Thus by first operating a
selecting magnet, next operating the .control
maghnet, and then releasing the selecting magnet;
the selecting member in the first group corre-
sponding to the operated selecting magnet will
be actuated and held by the control magnet.
The actuated selecting member moves its associ-
ated row of operating members so that a subse-
quent operation of any of the selecting magnets
will operate the contact set located at the inter-
section of the selecting member in the first group
held by the control magnet and the selecting
member in the second group actuated by the sub-
sequently operated selecting magnet. A latching
mechanism is provided which is operated in re-
sponse to the restoration of the control magnet
to hold the actuated selecting member in the sec-
ond group when the selecting magnet. associated
therewith is subsequently released.. The oper-
ated contact set is thus held independently of the
selecting and control magnets. The selecting
magnets may then be reoperated to perform
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other switching operations without disturbing
the established connection. A common release
magnet is provided for releasing the latching
mechanism to restore the switch to normal. The
selecting magnets are provided with individual
contact sets which are interconnected so as to
permit sequential operation of the magnets in
the manner of a counting chain, whereby the
switch may be operated directly from received
dial impulses in a step by step manner, and
whereby the magnets may be controlled by re-
ceived dial impulses to perform additional select-
ing functions.

When this novel crosshar switch is employed
as part of a selector, the control relays shown in
Fig. 1 are associated therewith; and when the
switch is employed as part of a connector, the
control relays shown in Figs. 2, 3 and 4 are as-
sociated therewith. Either of these groups of
control relays may be made accessible to sub-
scriber’s lines in any well known manner; such,
for example, as line finders, plunger lineswitches
or rotary lineswitches. Alfernatively, the con-
nector control relays may be reached from a se-
lector which may be of the type heréin disclosed.

When the selector relays are seized by the ex-
tension thereto of a subscriber’s line from a
preceding switch, they prepare circuits for se-
quentially operating the selecting magnets of
the associated crossbar switch under the control
of the calling subscriber’s dial. Upon the ter-
mination of a series of impulses, the control mag-
net of the switch is operated to select a group
of lines corresponding to the last operated select-
ing magnet, which selecting magnet is subse-
quently released. The selecting magnets are then
sequentially operated under the control of the
selector relays to find, and extend the calling
line to, an idle line in the selected group. Upon
connection with an idle line the control magnet
is released, causing the established connection to
be held by the latching mechanism. When the
calling party hangs up, the release magnet of the
switch is operated to release the latching mech-
anism and thereby restore the switch to normal.

When the connector relays are seized by the
extension thereto of a subscriber’s line from a
preceding switch, such as. the selector just de-
scribed, they prepare circuits for sequentially
operating the selecting magnets of the associated
crosshar switch under the control of the calling
subscriber’s dial. Upon the termination of the
first series of impulses, which determines which
one of two groups of ringing codes are to be used,
a register relay corresponding to the last operated
selecting magnet is operated and the selscting
magnet is then released. The selecting magnets
of the crossbar switch are then again sequential-
ly operated in response to a second series of im-
pulses from the calling party’s dial. At the end
of this second series of impulses the control mag-
net of the crossbar switch is operated and the last
operated selectmg magnet is released to complete
the group selection.” The selecting magnets are
then operated in response to a third series of im-
pulses to sélect the desired line in the previousiy
selected group. The control magnet is then re-
stored causing the established connection to be
maintained by the latching mechanism of the
switch independently of the selecting magnets,
which are restored to normal. The selecting mag-
nets are then finally operated in accordance with
a fourth series of impulses to seléct the code for
ringing the called station. When the conversa-
tion is completed the latching mechanism is re-
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4
leased by the operation of the release magnet to
restore the switch to normal,

The invention will now be described in detail
with reference to the accompanying drawings.
It will be assumed that the selector and connector
switches are connected in tandem and that the
selector is associated with a calling subscriber’s
line by means of a line finder such as that shown
in Fig. 1 of Patent No. 2,214,908, issued to Lomax
et al. The conductors CIi6 to Ci{8 extending
from the left of Fig. 1, in the present case connect
with the corresponding conductors extending
from the right of Fig. 1 in the Lomax patent.
No provision is made for a fourth conductor in
the Lomax patent, which fourth conductor Cii9
usually extends to make contacts, such as RA53
and RA {63, on relays RI50 and RI69 of the
patent the armatures of these contact sets ex-
tending to wipers, such as {43 and 146, which en-
gage added sets of bank contacts when the finder
switch is operated. These added bank contacts
may he strapped to ground as desired so that
when the finder switch is associated with certain
lines the fourth conductor CH?9 will be grounded
to provide a special service or restriction in the
succeeding switch train,

I. OPERATION OF THE SELECTOR

A. Group selection in accordance with first digit
dialled

When the finder switch associated with the
selector relays of Fig. 1 is operated te find a call-
ing line, it closes g loop circuit over conducters
Ct16 and CtIT to relay 180 which operates and
cleses a circuit to relay 169 at contacts 181, Re-
lay 68 operates cleses a multiple ground to con-
ductor C118 at contacts 161 to hold the finder
switch after it is released by the finder distribu-
t01 closes a circuit to the lower winding of relay

iﬂ at contacts 162, and prepares an impulsing
circuit to the crossbar switch magnets and
2 holding circuit to the upper winding of relay
{i9 at contacts 164. Relay 110 operates and re-
places direct ground on the lower winding of re-
lay 186 with ground through a dial tone trans-
former, not shown, at contacts [11.

When the preceding finder switch has seized
the calling line it is extended to relay 1880 over
conductors Ci {6 and G111 in place of the original
seizing loop. Upon hearing dial tone trans-
mitted from the selector relays the calling party
proceeds to dial the first digit of the desired sub-
scriber’s number, causing relay (80 to be mo-
mentarily released a corresponding number of
times. Upon the first restoration of relay i89
g circuit is completed from ground through con-
tacts 198, (81, 164, 137 and 112 to the upper
winding of relay 1{8. A circuit is also com-
pleted over a portion of the above traced circuit
and through contacts 153, 148, 143 and over
conductor C508 to magnet M{ (Fig. 5). Mag-
net MI{ operates; af contacts Mle prepares its
holding circuit over conductor C599, through
contacts 1471, relay (40, and contacts 133 and 162
to ground; and prepares a circuit for operat-
ing magnet M2 over conductor C5%12 at contacts
Mif. Upon the first reoperation of relay 80
a, short circuit is removed from relay 148 at con-
tacts 181, causing this relay to be energized in
series with magnet MI. Relay 148 operates,
opens the circuit to the lower winding of relay
116 at contacts 141, and transfers the impulsing
circuit from magnet M1 to-magnet M2 over con-
ductor C5{2 at contacts 143. Upon the second
restoration of relay 181, magnet M2 is energized
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‘in multiple with the upper winding of relay (19
through contacts 181, Magnet M2 operates; at
contacts M2e prepares its holding circuit over
conductor C549, through contacts 152, relay 145,
and contacts 134 and 162 to ground; and at con-
tacts M2f prepares a circuit for operating mag-
net M3 over conductor C5i3. Upon the second
recperation of relay (89 a short circuit is re-
moved. from relay 145 at contacts 181, causing
it to be energized in series with magnet M2. Re-
lay 145 operates, opens the holding circuit to
magnet Mi through relay 140 at contacts 147
causing them to restore, and transfers the im-
pulsing circuit from magnet M2 to magnet M3
over conductor C8138 at contacts 148. TUpon the
third restoration of relay 188, magnet M3 is op-
erated and subsequently held in series with re-
lay £58, which operates when relay 180 reoper-
ates. The operation of relay 158 opens the hold-
ing circuit to maget M2 through relay 145 at
contacts 52 causing them to restore, and trans-
fers the impulsing circuit from magnet M3 to
magnet M#& over conductor C814 and contacts
M3f at contacts 183, It should now be apparent
that the fourth restoration of relay 180 will cause
magnet M4 to operate and hold in series with
relay {48 when relay 180 reoperates. The oper-
ation of relay (48 opens the holding circuit to
magnet M3 through relay 150 at contacts (42
causing them to restore, and prepares a circuit
to magnet M5 over conductor C512 at contacts
183. The subsequent restoration .of relay (58
results in the transfer of the impulsing circuit
from magnet M4 to magnet M5 at contacts §583.
In this manner the magnets Ml to M8 are se-
quentially operated by successive restorations of
relay 189, Relays 160 and 110 are both rendered
slow to release by means of copper sleeves SO
that they will remain operated during impulsing.
Assuming that the first digit in the desired
number is “9,” magnet M9 will be operated in
series with relay 158 after the ninth reoperation
of relay (80. Relay !0 restores shortly after
the termination of the series of impulses, re-
connects direct ground to the lower winding of
relay i86 at contacts (if, and closes a circuit to
relay (30 at contacts {13 from ground through
contacts 51 and (62, Relay 130 operates,
closes its holding circuit through relay 155 at
contacts 131, and closes a circuit to relay 129 in
multiple with contrel magnet CM over conductor
C518 at contacts 138. It may here be noted
that the contacts on relay (28 are preferably
operated by the control magnet CM, but have
here been illustrated as being on a separate
relay for convenience. Control magnet CM op-
erates and causes finger 3, which is operated
by magnet M8, to engage rank selecting mein-
ber RS9 and shift it so as to permit the contact
operating members associated therewith to fall
into slots in corresponding ones of the file se~
lecting members, such as FSI. Relay 128 oper-
ates and opens the holding circuit to magnet M3
through relay (50 at contacts 123. Magnet M9
and relay {56 restore. Finger F8 is shaped so
that it is held operated and holds rank selecting
member RSS operated independently of magnet
MS8. The restoration of relay 150 removes a
short circuit from relay 155 at contacts 151 caus-
ing it to be energized in series with relay 138,

B. Selector trunk hunting

Relay 155 operates and closes a circuit from
ground through contacts 162, {51, 146, {41, 132,
188, 157 over conductor CEI5, and through chain
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tacts

contacts, stch as M2d, on magnets M2 to M8
to magnet Mi. Magnet M{ operates; closes a
circuit from ground over a portion of the last
traced circuit, through contacts 187 and 197,
over conductor CB16, and through chain con-
tacts, such as M2b, on magnets M2 to M9% to
magnet M2 at contacts MIb; and operates file
selecting member FS1 to cause contact operating
member K91 to press its associated contact set
91 into engagement with the multiple conductors
positioned adjacent thereto and represented by
small circles. Each of these sets of four mul-
tiple conductors extend to a corresponding con-
nector over conductors such as C201 to C29%4
(Fig. 2). Alternatively, these multiple conduc-
tors may extend to a second selector. If the
first connector in the 800 group is idle there will
be resistance battery on the control lead, such as
C204, extending therefrom, while if this con-
nector is busy the control lead will be grounded.
The control lead is extended through contact
set 81 to conductor C59T which extends through
contacts 172, relay 185, and contacts 183 to
ground.. Assuming that the first connector is
busy, relay 185 will not be energized. Magnet
M2 operates over the previously traced circuit,
locks to ground over conductor C5{5 through
break contacts on all succeeding selecting mag-
nets and its preliminary make contacts M2c¢,
opens the circuit to magnet Mi at contacts M2d,
closes a circuit to magnet M3 from ground over
conductor CBI8 at contacts M2b, opens the
circuit between conductor C507 and contact set
91 at contacts M2a, and operates file selecting
member FS2 to operate contact set 92. Assum-
ing that the connector associated with the mul-
tiple conductors engaged by contact set 92 is
idle, relay 18% will be energized from the re-
sistance batiery extended over the control lead
of the connector, through contact set 82, con-
tacts such as M3a on magnets M3 to MO, over
conductor C581, through contacts 112, relay 85,
and through contacts 163 to ground. Relay {85
operates, closes a circuit to relay 180 at contacts
{86, and cpens the circuit to magnet M3 at con-
tacts 18T before this magnet has time to operate.
By this time magnet MI will have restored.
Relay 198 operates; transfers the calling party’s
line extended over conductors Cii16 and CHIT
from relay 188 to relay 200 in the connector at
contacts 8{ and 192, over conductors C582 and
C504, through contact set 92, and over the mul-
tiple conductors engaged thereby to conductors
C20{ and C202, thence through contacts 271 and
212 to relay 200; extends the fourth conductor
Cii§ to conductor C203 of the connector over
conductor C508 and through contact set 982 at
contacts 193; extends ground through con-
{61 and 194, over conductor C587, and
through contact set 92 to conductor C204 to
mark the connector busy to other selectors;
closes its locking circuit to ground through con-
tacts 161 at contacts 195; opens the circuit to
maghnet CM and relay 1280 at contacts {98; and
opens the circuit to relay 160 at contacts 188.
Since each magnet is operated for a brief time
after the next succeeding magnet is operated
during trunk hunting, separate conductors are
multipled to the odd and even numbered contact
sets. Thus conductors C5981, C503 and C585 ex-
tend to contact sets 81, 93, 95, etc., while con-
ductors C592, C5064 and C586 extend to contact
sets 92, 84, 96, etc. These two groups of con-
ductors are separated except when relay $89 is
operated to prevent momentary connections be-
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‘tween sucééssively mumbered lines.during :trunk
:hunting. Control magnet:CM restores.and ro-
tates the :shaft. 608 of the latching :mechanism
.to hold file selecting member FS2:operated :in-
-dependently of magnet M2,

Relays :120, :180 :

.and 185 restore. ‘Relay:160.restores after a brief

.delay, removes.a :multiple ground from:control
rconductor "C{18 at .contacts (161 :(by thistime
.ground will have been. extended over.conductor
“C5071 from conductor C204 .of :the .connector),
and opens circuits to relays 130.and:195 in series
and magnet M2 at:contacts 162. Relays:130.and
-185 and magnet M2 restore. -At:this. time relay
190 will be .the only relay roperated. Also -all

‘magnets.in. the crossbhar switch will be.restored, .
“the operated contact:set :92:being:held-mechani-

cally by the latching mechanism.
'C. ‘Release.of selector

The ‘connection .is. now -extended -by-the -con-
‘nector under- the:control-of the:subseriber’s- dial

-as will - subsequently be -described. .After the
-call is terminated -the loop - circuit:to the .con-
-nector will: be -opened causing it-to release-and

:remove the ground extended .over -conductor
€507 -from - the -control - conductor : C2064 :of :the

connector. Relay (99 then restores-and closes
a circuit to magnet -RM -over -conductor-C519 at
~contacts . 168. ‘Magnet -RM  operates to-release

the: latching: mechanism :and- thereby permit. file .

~selecting member FS2-to- restore:and open-con-

tact set:92. - When :the:latching: mechanism-re-
-storesthe circuit to-magnet RM-is-opened :at
-contacts . 601,

:D. All trunks busy
In the event-that-all of.the connectors.associ-
-ated-with contact-sets-91-to 80 arebusy, magnets
"MI to M6 will bersequentially operated as should
be apparent  from .the preceding -description.

;10

‘When: magnet M0. operates it_closes a circuit-to

relay {70. over.conductor-C517 at.contacts:M0Ob
.from ground.over conductor: C5l6 at the same
‘time. that it-extends the control conductor: of-ifs
-associated -connector to.relay 185 over conductor
.C507 and through contact set:20. Relay {70 is
.slower .to operate than: relay; 185. ; Consequently,
if this.connector is:free:relay 185 -operates.and
rextends the calling: line. to the connector:-in the

previously described -manner. “The operation. of .

relay (85 also opens:the circuit to relay 170 at
contacts - 187 to - prevent -operation:thereof. ~If
-this ' last - connector 4is-busy, relay 1835 -will -net
be energized- but relay 118-now will-operate and

substitute -ground - through -a- busy -tone trans-.

~former; not-shown, for direct ground-on the lower
-winding -of ‘relay -180-at contacts'I17{, -open-a
‘point in the circuit-to relay-185 at contacts 132
- to prevent -operation -thereof in case . the.con-
nector subsequently-becomes free, and-open the
circuits to control magnet- CM -and relay-- 120
at-contacts 173 causing them to-restore. -When
the calling party:disconnects-in-response to-the
busy tone the loop circuit. to relay 188 is opened.

“Relay 183 restores-and opens the- circuit to relay..

460 at contacts 18{. “Relay 60 restores; removes
ground from -conductor Cl18 at-contacts {61 to
release the -preceding ‘finder- switch; -opens- the
circuits to-relays 13§-andi 155 in: series, relay: (19,

and magnet M- at: contacts- 152; and. closes- a-

circuit vo release magnet RM-over:conductor C519
-at contacts'164. Relays: 130, 155, and {70 restore.
~Magnet MG restores. ‘Magnet RM operates-and
releases the latching. mechanism:to permit ‘file

-selecting member FSO to-restore to complete the:

60

65

70

_connector relays. ‘Relay 448. operates.
.M/ ogperates; closes its holding circuit through
~contacts Mie, over conductor C589, through con-

-the -preceding description of the selector.

~CQres

-over-conductor C5286,
-and over conductor C524 to relay 320, or through

oo

-236.
~gized depending on whether a “2” or.g “3”7.was
-gialled. Assuming that: the digit was “2,” relay

8
restoration of the selector:-to normal. When the
‘latching. mechanism restores:the circuit to;mag-

‘net RM is opened at contacts 601.

-JI. OPERATION OF THE CONNECTOR
A. Selection of ringing code group

When the connector is seized by -a preceding
selector as just described, or by a preceding
finder switch, the calling party’s line is extended
to relay.200 over conductors C201 and C202. It

.may here be noted -that the lower winding of

relay 280 is shown connected through contacts

311 and-46! to ground through a dial tone trans-
~former, not .shown.
-seized from a preceding selector the dial tone is
-not required and these contacts may then be

When the .connector is

omitted and direct ground connected {o the lower
winding of relay 288. Relay 200 operates and
closes g circuit to relay "2i0 at contacts 201.
Relay 210 operates and  grounds confrol con-

.ductor.C204 at.contacts.21! to hold the preced-

ing switch train and to mark-the connector busy.

“The-first dialled digit received by the connector

will e either a “2” or a “3.” Upon the first res~
toration of relay 288 a circuit is completed from
ground through contacts 218, 201, 214, and 421
tc.relay:448. A circuit is also completed in mul-
tiple with relay 446 through contacts 492, 482,
472, and 452, and over conductor C508 to magnet
M1 . of the crosshar switch associated with the
Magnet

tacts:481, relay 410, contacts 462, &1, 40f, 221,
.and-215 to ground; and prepares a circuit for
cperating magnet M2 .over conductor CB5{2 at

.contacts Mif. Upon the first reoperation of relay
1298. g short circuit is removed from relay. 418 at
.contacts 201 causing it to be energized.in series
with: magnet Mi. Relay 474 operates and trans-
.fers the impulsing circuit from conductor C508
-to conductor C312 at contacts 412, The succeed-

ing -operations of the selecting magnets and
relays 470 to 483 in response to successive res-
torations of relay ‘283 should be-apparent from
Re-
lays 240 and 440 remain operated during impuls-
ing due to the use of copper. sleeves on their
which render them slow to  release.
Bhertly after the series of impulses.is completed

-relay - 440 restores and closes g circuit from
-ground through contacts 215, over conductor
- 528, through contacts MZ2n or M3h, over con-

ductor C327, threugh contacts 481, 444, and 312,
-and through contacts M2¢g

contacts M3g and over conductor C323 to relay
Thus- either relay -320: or 330 will be ener-

-320 operates, closes-its holding cireuit through

-relay 318 to ground through contacts: 243 at con-

tacts -¢22, and closes a circuit from ground
through contacts 243, 343, 323, and 436 to relay

488, -Relay-48% operates and opens the holding
-circuit to magnet M2 through relay 4389 at con-
‘tacts-48( causing them to-restore.

Magnet M2
in-restoring removes a short. circuit from relay
318 ot contacts Mi2g causing it to bhe energized
in series with relay 320. Relay 210 operates, pre-
pares a circuit for operating relay 340 at the end

-of the next series of impulses at contacts 312, and
-epens: the circuit to relay: 488 . at contacts 313
75 §

causing it to restore,.
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B. “Tens” group selection

The next series of impulses received by the con-
nector causes the magnets Mi to M9 to again be
operated sequentially in response to successive
restorations of relay 200 as previously described.
Upon the completion of this series of impulses,
relay 440 restores and completes g ecircuit from
ground through contacts 215, over conductor
C528, through contacts such as M2k of the op-
erated selecting magnet M{ to M8, over conduc-
tor €527, through contacts 467, 444, 312, and 352
to relay 340. Relay 340 operates; closes a cir-
cuit to control magnet CM from ground through
contacts 213, 341, 861, and over conductor C518;
closes its holding circuit through relay 350 to
ground through contacts 213 at contacts 842; and
closes a circuit to relay 400 from ground through
contacts 213, 343, 353, and 436. Magnet CM op-
erates and causes the rank selecting member cor-
responding to the operated selecting magnet to
operate, Assuming that the last dialled digit was
an “0,” finger ) will be operated by magnet Mg
causing magnet CM to operate rank selecting
member RS0. Relay 408 operates and opens the
holding circuit to magnet M0 through relay 478
at contacts 481. Magnet MO restores and re-
moves a short circuit from relay 350 at contacts
M7 causing it to be energized in series with
relay 340. Relay 350 operates, prepares a circuit
for operating relay 360 at the end of the next
series of impulses gt contacts 352, and opens the

‘10
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25

circuit to relay 400 at contacts 353 causing it to -

restore,

It has been assumed in the preceding paragraph
that the “tens” digit was an “0.” When the con-
nector is associated with a preceding finder switch
instead of g selector it is sometimes desirable
that it operate as a selector on particular digits.
The present connector is adapted to operate as
a selector when the first digit received thereby is
a7, 8,9, or 0, as will presently be described. If
the contact sets T1 to 08 are used for trunk serv-
ice the type of call just described would be com-
pleted through a lower numbered contact set.
However, due to space limitations, only the con-
tact sets from 81 to 09 have been shown in de-
tail. For this reason it was assumed that the

40

45

connection described in thé preceding paragraph

was completed over the 81 to 00 group of contact
sets, it being readily understood that the same
operations would be involved if the connection
had been assiimed to be completed.over a lower
numbered group.

C. “Units” selection

The third series of impulses received by the
connhector again causes magnets Mi to M0 to be
operated sequentially, this time the operation of
the corresponding file selecting members FPSi tc
FS® operating the contact sets 01 to 80 succes-
sively since rank selecting member RS9 is held op-
erated by magnet CM and finger F8. When re-
lay 888 restores at the end of this series of im-
pulses it extends the control conductor of the
called line through the last operated contact set
(which will be assumed to be 83), through con-
tacts such as Méca of the selecting magnets suc-
ceeding that last operated, over conductor C587,
and through contacts 372, 384, 443, 451, and 434
to relay 370. Relay 440 also completes a circuit
from ground through contacts 215, over conduc-
tor C528, through. contacts M3A, over conductor
C5217, and through contacts 487, 444, 312, 352,
and 387 to relay 360,

&0
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Relay 360 is rendered slow to operate by means
of a copper slug on the grmature end of its core.
If the called line is busy its control conductor will
be grounded causing relay 310 to operate befare
relay 866 has time to operate. When relay 370
operates it locks through contacts 434, prelimi-

‘nary make contacts 374, and contacts 212 to

ground; and connects a source of busy tone
through' condenser 403, contacts 431, 37( and
through condenser 203 to the calling line ex~
tended over conductor C202. When relay 350
oberates it opens the circuit to magnet CM at
contacts 361, closes its holding circuit through
relay 388 to ground through contacts 213 at con-
tacts 382, and closes a circuit from ground
through contacts 213, 363, 388, and 438 to relay
488, Magnet CM restores and rotates shaft §00
of the latching mechanism to hold file selecting
member P83 independently of magnet M3. Re-
lay 489 operates and opens the holding circuit
to magnet M3 through relay 490 at contacts 401
causing them to restore. When magnet M3 re-
stores it removes a short circuit from relay 380
at contacts M3h causing it to be energized in
series with relay 360. Relay 380 operates; con-
nects the conductors C501 and C503 (which are
multipled to the odd numbered contact sets 01,
83, ete.), to conductors C502 and C504 (which are
multipled to the even numbered contact sets 02,
€4, etc.) at contacts 381 and 382, respectively:
and at contacts 384 transfers conductor CB591
from relay 379 to ground through contacts 313,
relay 280, and contacts 212, If the called line
is busy the circuit to relay 250 will be open at
contacts 212 and 373, However, if the called line
is free battery will be extended through the cut-
off relay of the called line circuit over conductor
€501, through contacts 372, 384, 373, relay 258,
and through contacts 212 to ground. Relay 250
operates and closes g circuit to relay 288 at con-
tacts 26{. Relay 268 operates, extends the called
line .to relay 229 at contacts 251 and 262, short-
circuits relay 259 at contacts 203, and locks to
ground through contacts 212 at contacts 264, Re-
lay 259 restores.

D. Release when called line is busy

In the event that the called line is busy, relay
379 will have operated to return busy tone to
the calling party and to prevent the operation of
relays 250 and 2608. When the calling party dis-~
connects in response to the busy signal, relay 209
restores and opens the circuit to relay 218 at
contacts 201, Relay 210 restores; removes ground
from conductor C204 at contacts 211 to release
the preceding switch train; opens circuits to re-
lays 318, 320, 348, 356, and 380 at contacts 218; and
closes a circuit to magnet RM from ground
through contacts 278,201, 2i4, over conductor
CB18, and through contacts 6§8{.. Magnet RM
operates and releases the latching mechanism to
permit file selecting member FS2 to restore.
When the latching mechanism restores, the cir-
cuit to magnet RM is opened at contacts §0f. All
relays and magnets are now restored to normal.

E. Selecting the ringing code

If the called line is idle relays 250 and 288 will
have operated as previously described. The call-
ing party then dials a further series of impulses.
to select the ringing code, in the previously se-
lected group, corresponding to the desired party
on the called line. Magnets M to M8 are again
sequentially operated but do not affect the con-
tact sets 01 to 08 since rank selecting member
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RS8 has been released by the restoration of mag-
net CM, Contact set 03 remains operated how-
ever since file selecting member FS3 is held .op-
erated by the latching mechanism. This latch-
ing mechanism is constructed so as not to inter-
fere with the operation of the magnets Ml to
MO. When relay 440 restores at the end -of
this last series of impulses it completes a cir-
cuit from ground through contacts 215, over
conductor C528, through contacts such-as M2h on
the last operated magnet M{ to M9, over con-
ductor C527, through contacts 467, 444, 312, 362,
387, and 422 torelay 428. Relay 428 operates; opens
a point in the impulsing circuit at contacts 42¢;

locks to ground through contacts 213 at contacts -

£22; prepares a circuit from ground over con-
ductor 527, through contacts 423, 265, relay 308,
and contacts 301 and 321 to conductor C302; and
connects conductors C529 and C530 together at
contacts 424. These last two conductors are sep-
arated prior to the operation of relay 420 to pre-
vent momentary connections between conduc-
tors C831 to CH49D during overlapping operations
of the magnets M{ to M6. Each of these latter
conductors is intermittently grounded in accord-
ance with two different ringing codes. Conductor
C3802 is momentarily connected to battery just
prior to the transmission of one of these sets.of
codes over conductors €531 to CH40, and con-
ductor C383 is momentarily connected to battery
just prior to the trasnmission of the second set of
codes over conductors C531 to -C540. Conductor
C301 is normally connected to battery and is mo-
mentarily disconnected therefrom just prior to
the start of each code.
the first digit received by the connector deter-
mines which of the two sets of codes is to be used
by operating either relay 320 or 330. In the
present instance it was assumed that relay 320
was operated, therefore when the battery pulse
is received over conductor C302 relay 380 oper-
ates over a previously traced circuit. When re-
lay 380 operates it locks to battery on lead C301
at contacts 301 and connects relay 248 through

contacts 382 and over conductor C529, or through .

contacts 424 and over conductor C538, to one of
the conductors C53{ to C540 through contacts
stuch as M2j on the last operated magnet Mi-to
Mg. Relay 248 will be intermittently operated in

accordance with the next code transmitted over .

the one of the conductors C53f to C540 to which
it is connected. As soon as this code is com-
pleted battery is removed from conductor C38(
by the ringing interrupter. Relay 300 conse-
quently restores and opens g point in the circuit
to relay 240 at contacts 302 to prevent opera-
tion thereof by the second code transmitted over
the one of the conductors C531 to C540 to which
it is connected. The same cycle of operations is
repeated for each cycle of the ringing interrupter.

. Signalling the called party

Each time that relay 240 operates it transfers
the called line from relay 208 to a source of ring-
ing current over conductor C285 and to ground.
The side of the called line to.which conductor
C285 is connected -depends upon whether relay
298 is operated or normal. If the last digit dialed
was 1 to b this relay will be normal, whereas if the
last digit dialed was 6 to 0 a circuit will have been
completed from ground through contacts 288,
over conductor C522, through contacts Még, and
over conductor C521 to relay 280 during the time
that magnet M6 was operated. Relay 2989 would
then operate, lock to ground through contacts

386 at contacts 283, and reverse the connections 7

As previously described, g4
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and 292,
ringing current is transmitted over conductor

12
between conductor C205 and contacts 242 and
between ground and contacts 241 at contacts 291
Assuming that relay 280 is normal,

€285, through contacts 292, 242, 262, over conduc-
tor C583, through contact set 83, over one side of
the called line, through the ringers connected to
said one side of the line to ground in case divided
ringing is used, .or, in case of bridged ringing,
through all of the bridged ringers, over the other
side of the line, through contact set 03, over
conductor C581, and through contacts 281, 241,
and 291 to ground. ‘When relay 249 is operated
it -also closes a circuit to slow release relay 230
at contacts 242 so that when relay 240 restores it
connects the called line to resistance battery and
ground through contacts 23{ and 232 during the
release time -of relay 230 to thereby insure that
relay 220 will not be operated falsely by the
charging current of the condensers cennected
across the line in series with the substation ring-
ers.

When the called party -answers, a loop circuit
will be completed to relay 220 causing it to op-
erate and open the holding circuit to the last
operated magnet M1 to M0 in series with one of
the relays 419 to 490 at contacts 221. When this
magnet restores it opens the circuit between
relay 249 and the one of the conductors C§31 to
C540 to which it had been connected at contacts
such as M2j, and -also opens the circuit to relay
309 at contacts such as M2k, thereby preventing
further ringing. The calling party receives trans-
mission battery through relay 200 and the called
party receives transmission battery through relay
2%0. Speech currents are transmitted between
the calling and called lines through condensers
282 and 203.

G. Releasing the connector

VWhen the calling party disconnects, the loop
circuit to relay 200 is opened causing it to restore
and open the circuit to relay 210 at contacts 281.
Relay 210 restores, removes ground from con-
ductor C204 at contacts 211 to release the pre-
ceding switch train, opens the locking circuit for
relay ‘288 and removes ground from conductor
C557 at contacts 212 to release the called line
equipment, opens circuits to relays 319, 320, 349,
358, 358, 388, and 420 at contacts 213, and closes

. a previously traced circuit to magnet RM over

conductor C519 at contacts 214. Magnet RM re-
leases the latching mechanism, the restoration of
which opens the circuit to RM at contacts 601.
All relays now restore to normal.

H. Call to a P. B. X. group

P. B. X. service is provided by strapping the
pair of muitiple conductors which are extended
to conductors C505 and C5817, or C598 and C501,
by the operation of the crosshar switch contact
set corresponding to the first line in the P. B. X.
group. The corresponding pairs of multiple con-
ductors for all other lines in the same group,
excepting the last line, are strapped through a re-
sistance. Due to this strapping, if the first line
in the called P. B. X. group is busy, the ground
extended over conductor C30T from the control
conductor of the first line circuit will also be
extended over conductor C585, or CB§05, and
through contacts 441, or 442 and 441, 851, and
283 to relay 439 when relay 440 restores after
the third digit has been received by the connector.
Relay 430 operates over the above circuit, closes
a circuit to relay 410 at contacts 432, opens the
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circuit to relay 3718 at contacts 424, shunts con-
tacts 381 at contacts 425 to prevent magnet CM
from restoring when relay 368 operates, and
opens a point in the circuit to relay 400 at con-
tacts 436. Relay 880 operates as previously de-
seribed but without effect at the moment. Relay
410 operates; opens the holding circuit to the
iast operated magnet (which will be assumed to
be M3) in series with the corresponding relay
478 to 499 (in this case relay 480) at contacts
411, 412, or £13; closes a circuit to the succeeding
magnet M4 from ground through contacts 482,
414, 415, 433, over conductor C5{6, and through
chain contacts such as M3b on the selecting mag-
nets; and closes a holding circuit to magnet M3
from ground through contacts 432, 414, 462, 418,
over conductor C815, and through chain contacts
such as MZc and MAd on the selecting magnets.
Relay 418 glso locks to ground through contacts
213 and 285 at contacts 4{4, Magnet M4 op-
erates, locks to ground over conductor CB5I5 at
contacts Méc, opens the circuit to magnet M3
at contacts M4d, closes a circuit to magnet M5
from ground over conductor CB5!6 at contacts
M4b, and operates file selecting member FS8 to
operate contact set 84, Magnet M3 restores and
opens contact set 83. If the second P. B. X. line
is busy relay 438 will remain energized through
the resistance strap between the third and fourth
multiple conductors engaged by contact set 84 to
ground on the control conductor of the associated
line circuit. Magnet M5 will then be permitted
to operate and a similar test will be made on
the third P, B. X. line. This cycle will continue
until an idle line is found or until the last line in
the group is reached. In either case the relay
430 will be released and will remove ground from
conductor C816 at contacts 433 to prevent further
trunk hunting. If relay 438 restores before the
last P. B. X, line is reached, battery will be ex-
tended over conductor CB87 from the control
conductor of the idle line circuit. If relay 420
does not restore until the last P. B. X. line is
reached, either battery or ground will be ex-
tended over  conductor C587 depending upon
whether the Jast line is idle or busy. In the latter
case relay 378 is operated as previously described
when relay 438 restores to give the calling party
a busy signal. When relay 639 restores it also
opens the circuit to magnet CM at contacis 435
and clgses a circuit to relay 488 from ground
through contacts 212, 383, 388, and 435. Magnet
CM restores and rotates shaft 888 of the latching
mechanism to hold the operated contact set inde-
pendently of the selecting magnets.  Relay 400
operates and opens the locking circuit to the
operated selecting magnet over conductor C5{5
at contacts 482. The operated selecting magnet
restores and removes ground from conductor
CG21 thus removing a short circuit from relay
320 and causing it to be energized in series with
relay 380. Relay 880 operates and opens the
locking circuit to relay 410 at contacts 285 in
addition to its previously described funections.
Relay 41¢ restores. Subsequent operations are
the same as previously described for an ordinary
line ecircuit.

I. Call io a trunk

In certain instances it is desirable that a con-
nector he capable of operating as a selector. For
instance, in a small exchange having no selectors,
it is desirable that only a single digit be required
to reach a frunk to another exchange. The
bresent connector is shown adapted to operate as
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a selector if the first digit received thereby is
7,8,9,0r0. Inthisevent, when relay 440 restores
at the end of the series of impuilses it completes
a circuit from ground through contacts 245, over
conductor C528, through contacts such as MO
of the operated selecting magnet MT to M0, over
conductor C827, through contacts 487, 444, 312,
over conductor C528, through contacts such as
M8y of the operated selecting magnet M7 to M3,
and over conductor C528 to relay 4506. Relay 450
operates; exftends conductor C5IT to ground
through relay 280 at contacts 85(; closes a cir-
cuit to magnet CM over conductor C5i8 from
ground through contacts 23, 271, 375, and 454;
closes its holding circuit to ground through relay
488 and contacts 213 at contacts 455; and closes
a circuit to relay 486 from ground through con-
tacts 213, 468, 456, and 436. Control magnet CM
operates to operate the rank selecting member
corresponding to the operated selecting magnet
MT to M8. Relay 486 operates and opens the
holding circuit to the operated selecting magnet,
and corresponding relay 478 to 498 at contacts
431 causing them to restore. When the operated
selecting magnet restores it removes a short
circuit from relay 460 at contacts such as Mg
causing it to be energized in series with relay 450,
Relay 450 operates; substitutes direct ground for
ground through a dial tone transformer on the
lower winding of relay 289 at contacts 45! (f
used) ; closes ground through contacts 213, 488,
and 465 to conductor C515; closes ground through
contacts 243, 466, 282, and 274 to conductor C5i86:
and opens the circuit to relay 488 at contacts 458.
Reiay 488 restores. The ground on conductor
CH15 energizes magnet M{ through chain con-
tacts such as M2d on the succeeding selecting
magnets. Magnet MI operates, closes & circuit
to magnet M2 from ground over conducior €516
and through chain contacts such as M2k on suc-
ceeding sélecting magnets at contacts Wib, and
operates flie selecting member FS! to operate the
corresponding contact set in the group previously
selected by the operation of one of the rank
selecting members RST to RSO, If the first trunk
in the group is idle, battery will be extended over
the control conductor thereof and over conguctor
CE07, through contacis 372, 384, 443, 45!, relay
284, and through contacts 22 to ground. Relay
288 then operates and removes ground from con-
ductor C518 at contacts 282 to prevent magnet
M? from operating. If the first trunk in the
group is busy the control conductsr thereof will
be grounded. Consequently relay 288 will not op-
erate. Magnet M2 then operates, closes g circuit
to magnet M3 from ground over conductor C515
at contacts M3b, locks to ground over conductor
CH1E at contacts M2¢, opens the circuit to magnet
Mi{ at contacts M2d, and extends the conirol
conductor of the second trunk in the selected
group to relay 288 over conductor C5387. If the
second -trunk is free relay 289 will operate and
prevent magnet M3 from operating by removing
ground from conductor C516 at contacis 282. It
the second trunk is busy the selecting magnets
continue to operate sequentially until an idle
trunk is found or until magnet Mg operates. If
an idle trunk is found relay 286 operating will
also close a circuit to relay 218 at contacts 281.
Relay 279 operates; switches the calling loon,
extended over conductors C20{ and C282, through
to the trunk circuit over conductors CESI and
C363, or conductors €892 and C864, at contacts
27i and 272; extends the fourth conductor C203
to the frunk circuit over conductor C585 or C50%
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at contacts 273; extends the contrel conductor
€284 to the control conductor of the trunk circuit
over conductor C587 at contacts 274 (thereby
short-circuiting relay 288); closes its locking cir-
cuit to ground through contacts 2{! and 274 at
contacts 275; opens the circuit to magnet CM at
contacts 277; and opens the circuit to relay 218 at
contacts 278. Relay 2860 restores. During the re-
lease time of relay 218 the trunk circuit will return
ground over conductor C587 to hold relay 278 and
the preceding switch train over conductor C204.
Magnet CM restercs and rotates the shaft 6§00
of the latching mechanism to hold the operated
contact set independently of the selecting mag-
nets. When relay 210 restores it removes mul-
tiple grounds from the control conductor C284
at contacts 24f and 2{2, and opens circuits to
relays €58 and 460 and to the operated selecting
magnet at contacts 213 causing them to restore.

The connection thus established is maintained
under the control of the calling party’s loop by
the ground returned over conductor C591 from
the trunk circuit. When the calling party dis-
connects, this ground is removed by the trunk
circuit to release relay 270 and the preceding
switch train. When relay 278 restores it closes
a ecircuit from ground through contacts 278, 201,
214, and over conductor C5§{% to magnet RM.
Magnet RM operates to release the latching
mechanism which in turn opens the circuit to
magnet RM at contacts 881 when it releases.

If all of the trunks in the selected group were
busy, the operation of magnet MO would have
completed a circuit from ground over conductor
C5186, through contacts M@b, over conductor
C517, and through contacts 483 and 434 to relay
378, Relay 379 is slower to operate than relay
288 so that if the last trunk is free relay 229
operates first and opens the circuit to relay 3%9
at contacts 282, If relay 378 operates, it closes
contacts 374 to return busy tone to the calling
party, opens a point in the circuit to relay 280 at
contacts 372 to prevent operation thereof in case
the trunk circuit subsequently becomes idle, locks
to ground through contacts 2i2 at contacts 3174,
and opens circuit to magnet CM at contacts 375
causing it to restore, When the calling party re-
leases in response to receiving the busy signal the
loop circuit to relay 208 is opened causing it to
restore and opsn the circuit to relay 216 at con-
tacts 28¢. Relay 2{8 restores, removes ground
from conductor C204 at contacts 2{! to release
the preceding switch train, opens the locking
circuit to relay 810 at contacts 242, opens cir-
cuits to relays 458 and 450 in series, and magnet
MO at contacts 213, and closes & circuit to magnet
RM over conductor C518 at contacts 214, Magnet
RM releases the latching mechanism to complete
the restoration of the connector to normal.

While a particular embodiment of the invention
has been illustrated, it should be apparent that
numerous modifications therein may be resorted
to without departing from the true spirit and
scope of the invention as defined in the appended
claims.

What is claimed is:

1. In a telephone system, & crossbar switch
having access to a plurality of groups of lines,
operating magnets for said switch, a calling line,
means responsive to g series of impulses received
over said calling line for sequentially operating
said magnets to select a group of said lines, and
means responsive to the termination of said series
of impulses for sequentially operating said mag-
nets to search for an idle line in said one group.
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2. In a telephone system, a crossbar switch
comprising a plurality of separately operable con-
tact sets, rank and file selecting members for oper-
ating said contact sets, and magnets for operat-
ing said selecting members, means including said
magnets for operating any one of said rank select-
ing members to select a group cf said contact sets.
and means operated in response to the selection
of a group for sequentially operating certain of
sald magnets to cause the contact sets in the
selected group to be sequentially operated by said
file selecting members.

3. In a telephone system, a crosshar switch
having access to a plurality of groups of lines,
operating magnets for said switch, a calling line,
means responsive to a first series of impulses
received over said calling line for sequentially
eperating certain cof said magnets to select a group
of said lines, and means responsive to a second
series of impulses received over said calling line
for sequentially operating certain of said magnets
to select a line in said one group.

4. In a telephone system as claimed in claim 3,
means responsive to the termination of said
second series of impulses for continuing the
sedential oparation of certain of said magnets to
search for an idle line in the event that said one
line is busy.

5. In a telephone system, a crossbar switch
having access to & plurality of groups of lines,
operating magnets for said switch, a calling line,
means responsive to a first and a second series
of impulses received over said calling line for
operating certain of said magnets to select a cor-
respending one of said lines, and means respon-
sive to a third series of impulses received over said
calling line for operating a corresponding one of
said magnets to select the ringing signal allo-
cated to a desired party on said one line.

8. In a telephone system as claimed in claim 5,
means responsive to an answer by the called
party for releasing said last operated magnet to
prevent further ringing over said one line.

7. In a telephone system, a plurality of groups
of crossbar switches each having access to a plu-
rality of groups of lines, a further group of crozs-
bar switches each having access to the switches
in said plurality of groups, selecting magnets for
each of said switches, a calling line, means re-
sponsive to a series of impulses received over said
calling line for operating the seleciing inagnets
of a switch in said further group in a step-hy-
step manner to select one of said first groups of
crosshar switches, means responsive fo the ter-
mination of said series of impulses for operating
the selecting magnets of said one switch in a step-
by-step manner to select, and extend said calling
line to, an idle switch in said one group, and
means responsive to further series of impulses
received over said calling line for operating the
selecting magnets of said one idle switch in said
one group in a step-by-step manner to extend
said calling line to a desired one of the lines
accessible to said one idle switch,

8. In a telephone system, a line, a2 crosshar
switch, operating magnets for said switch, auxil-
iary switching contacts on each of said magnets,
and circuit arrangements including said auxiliary
switching contacts connecting said magnets so
as to enable sequential operation thereof in re-
sponse to a series of impulses received over said
line.

9. In a telephone system, a crosshar swiftch
comprising a plurality of contact sets disposed in
ranks and files and a plurality of magnets each
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corresponding to a rank and to g file of said con-
tact sets, lines connected to each of said contact
sets, a calling line, means responsive to a series
of impulses received over said calling line for
operating a corresponding one of said magnets
to select a rank of said confact sets, and means
operated subsequent to said rank selection for
causing said magnets to sequentially operate the
contact sets in the selected rank.

10. In a telephone system, 3 crosshar switch
comprising a plurality of separately operable con~
tact sets and two intersecting groups of selecting
members therefor, a subscriber’s line, means re-
sponsive to one or more series of impulses re-
ceived over said line for actuating a member in
each group to operate a corresponding one of said
contact sets at the intersection of the actuated
members, latching means operated to hold the
operated contact set independently of said first
means, and means operated under the control of
said subscriber’s line for releasing said latching
means.

11, In a telephone system, a crosshar switch
comprising a plurality of separately operable con-
tact sets and two intersecting groups of selecting
members therefor, a subscriber’s line, means re-
sponsive to one or more series of impulses re-
ceived over said line for actuating a member in
each group to-operate a corresponding one of
said contact sets at the intersection of the ac~
tuated members, latching means operated to hold
one of said two actuated members to thereby hold
the operated comtact set independently of said
first means, and means operated under the con-
trol of said subscriber’s line for releasing said
latching means.

12, In a telephone system, a switch comprising
two groups of crossed bars, a contact set at each
point of intersection of said bars, individual mag-
nets for operating each bar in one of said groups,
a common magnet for operating any bar in the
other of said groups, and means responsive to
the operation of one of said individual magnets
for selecting a corresponding one of the bars in
said other group to be operated by said common
magnet, a line, impulsing ‘means responsive to a
series of impulses received over said line for op-
erating one of said individual magnets, means
responsive to the termination of said series of im-
pbulses for operating said common magnet to op-
erate the bar in said other group corresponding
to the operated individual magnet, and circuit
arrangements causing another of said individual
magnets to be operated by said impulsing means
in response to a second series of impulses re-
ceived over said line to selectively operate one
of said contact sets corresponding to said two
successively operated individual magnets.

10

15

20

25

30

35

40

45

50

55

18

13. In a telephone system, a plurality of con-
tact sets disposed in ranks and files, a plurality
of selecting magnets each corresponding %o a
rank and to a file of said contact sets, a common
magnet, g line, means responsive to a series of
impulses received over said line for jointly op-
erating one of said selecting magnets and ‘said
common magnet, means responsive to the joing
operation of said two magnets for selecting the
corresponding rank of contact sets, said first
means being responsive to a further series of im-
pulses received over said line to operate another
of said selecting magnets, and means responsive
to the operation of said other selecting magnet
for selectively operating the contact set in the
corresponding file and in the previously selected
rank.

14, In a telephone system, a plurality of con-
tact sets disposed in ranks and files, a plurality
of magnets associated with said ranks and said
files of contact sets, each of said magnets being
associated with one of said ranks of contact sets
and also with one of said files of contact sets, a
line, means responsive to successive series of im-
pulses received over said line for successively op-
erating corresponding ones of said magnets, and
means controlled by said successive operations of
said corresponding magnets for selectively op-
erating a particular one of said contact sets.

15, In a telephone system, a plurality of con-
tact sets disposed in ranks and files, a plurality
of magnets associated with said ranks and said
files of contact sets, each of said magnets being
associated with one of said ranks of contacts sets
and also with one of said files of contact sets, a
line, means controlled over said line for operating
a particular one of said magnets, means respon-
sive to said operation of said particular magnet
for selecting the rank of contact sets associated
with said particular magnet, said first means
again controlled over said line for reoperating
said particular one magnet or for operating an-
other of said magnets, and means responsive to
said operation of said last magnet for operating
the contact set in said previously selected rank of
contact sets which is in the file of contact sets
associated with said last magnet.

JOHN H, VOSS.
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