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The present 1nvent10n relates  to automamc
telephone systems, and- more paltlculaxly to the
selecting switches for use in such systems. ‘

The selecting switches employed in automatlc
telephone systems are usually. arranged to step
in response to & train of impulses consisting of

- from .one- to ‘ten 1mpulses t0.an" initial position

1

)

at one end. of a group; of outlets and then to
hunt automatically fora free outlet in the group.
Where the selecting switch- is of: the. type which
has motion in one plane only,.usually a ‘rotary
motion,. and ‘in ‘which  all the wipers. on the
switeh shaft partake in - the: hunting motlon it
is sometimes arranged that:the impuises: take
effect on a’ marking switeh- which marks in the
banks. of .the selecting switch the group of out-
lets to be searched, the selecting switch being

stepped automatically.to the commencement of ‘

the marked group for a free outlet. The malk-
‘ing: switch is thus used témporarily until a select-
ing switch has found a free outlet and may then
be released, and arrangements. have been pro-

' vided whereby - a marking switch.may be avail-
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able in common to a number.of selecting switches.

In  the present invention two  single-motion
switches are combined: to.form a single selector,
outlets being provided in the banks -of each
switch, and one-switch ‘may be used as a mark-
ing switch for the other. .

It may be arranged that outlets of a group are
provided in both switches, and a set of outlets
of a.group in one switch is marked by the other
-switch in response to.an impulse train,. and if
these outlets are all busy the switch which ap-
plied. the first marking has’ a marking applied
10 it ‘and it thereupon steps to the malked Posi-
‘tion and commences hunting for.a free ‘outlet
in a further set of outlets in the same group. -

This arrangement, whilst suitable for-use with
a system  in ‘which the selectors- are set under
the control of a register controller.in which: the
pause. hetween successive impulse- trains can be
controlled soas to permit of the complete search-
ing of a group; may not be convenient in a direct
impulsing system except for .small. groups of
outlets -such as lines to a small private branch
exchange,; owmg to the time required.to step the
sw1tches to the marked pos1tmns and. to hunt
over a complete group of outlets.

In a modification suitable for.use w1th a, direct
impulsing system, .it - may: be arranged that. the
two switches comprising a selector act in turn as
markers at' each impulse. of a train, one switch
being marked by an odd number of impulses and
the other switch by an even numbper of impulses.

(CL. 179-—18)

This may be done as follows: Both switches step

on. receipt.-of the first impulse of .the switch set-

ting train; one:being. stepped to the commence-
ment of the first group of outlets, the other to
the commencement of the second group' of out-
lets.
alternately, that resting -at“the ‘commencement
of ‘the first ‘group being the first to drive, the
switch. ladst dr1ven preparing ‘a circuit for the
driving of the other switch. . At the end of the
‘switch setting impulse train “the switch which
rests “‘at the commencement of the earlier group

80

The succeeding impulses'drive the switches *

of contacts hurnts over that group for a free out-

let.
il ‘order to reduce the hunting time and yet
to have a large number of outlets we may con-

nect the outlets of a group to. a few consecutive

contacts only and provide the switches with more
than one §et 'of wipers and contact banks and

arranege  for, slmultaneous sealch over all ‘the !

wiper sets 'of a switch.
Reference will now be Had ‘to the accompany-
ing ‘drawings.  Fig. 1 shows a' . pair’ of switches

embodying ‘the 1nvent10n and suitable for use in

g register controller system: Fig. 2 shows “an-

80

other embodiment which may be’ used in.a dnect o

1mpu1s1ng system,

The arrangements shown in F1g 1 wilk ﬁrst
be considered;

The “selector ' .comprises two slngle -miotion
‘switches each having seven wipers and corre-
sponding contact banks of 51 contacts’ each.
‘The switch wipers are designated X1--X1T:for one

switch which will be 1eferred to_as sw1tch X, and:
Y1--Y7 for the other switch which will be Te-

ferred t0 -as sw1tch Y. 'Outlets to- a further
switching stage or-other circuits are divided into

. “groups, some of the outlets of a group being con-

nected to'switeh X and others to switch Y. In

‘the example taken it is assumed that -there are t

20

ten: groups of eight ‘outlets ‘each; the first four -~

outlets of ‘a group being coniected to switch Y
and the: last four outlets.of the group being con-
Tnected ' to switch- X.. Further,:
.of “equalizing . the searching ‘time for -all’ ‘the

for the purpose

400

‘groups- the groups are connected.to switch- X in

the reverse order to'their connection to switch Y.
‘The -selector:is’ of ‘the type which tests free by
reason .of battery potential on the test wire, the

free condition of an outlet .also. being - battery. J

_botential on’ the test wire. The impulse relay
is- designated A, the release rélay B, and the .dial-
ling relay C.- HX is the test relay for switch X

~and 'HY for switch Y. . R is a relay which con-
nects up. test relay HY when the wipers of switch

110
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Y have reached a group marked by impulses in
which search is to be made and relay P is oper-
ated when switch Y has failed to find a free out-
let to mark the remainder of the group to be
searched for by switch X. The driving magnet
of switch X is designated XDM and that of switch
Y, YDM.

When not in use the selector rests in a normal
position with its wipers on the first contacts in
their banks as shown in the drawings. For con-
venience in drawing only parts of the banks have
been shown, the remainder of the banks being
connected in a manner similar to the parts
shown.

The selector tests free by reason of a bhattery
connection over winding (I) of relay C, wipers
Y5 and X5 to wire ¢ and when seized from a pre-
vious switching stage relay C operates and at
contact ¢2 opens a point in the circuit of mag-
net YDM to prevent switch Y being stepped by a
false impulse. Contact c4 disconnects battery
from wire ¢. Relay A is now operated over wire
b from the register controller and at contact a2
connects relay B to the test wire ¢, and at contact
al opens a point in the impulsing circuit for mag-
net XDM. Relay B operates and locks to the
test wire over its contact bD1. Contact b2 pre-
pares a circuit for magnet YDM, contact b3 pre-
pares a circuit for magnet XDM and contact b4
prepares a circuit for marking switch ¥, this
circuit being open at this time at contact ¢3.

Relay A responds to impulses and repeats them
over contacts al and cl, low resistance winding
(IT) of relay C, and contact &3 to magnet XDM.
Magnet XDM steps switch X in accordance with
the impulses received and on leaving its normal
position wiper X5 opens the circuit of winding
(I) "of relay C. At the end of the impulse train
relay C releases and connects earth over contacts
b4 and ¢3, and wiper X2 and the contact to which
it has been stepped to mark a group of contacts
in the bank of wiper ¥4.. The groups of con-
tacts correspond to the outlets from switch Y,
and, as regards the first group, they are con-
nected to contacts 2—5. The second group is
connected to contacts 7—10, each succeeding
group being connected to four contacts, the first
contacts of each group being fivé contacts apart.
Contact ¢2 closing, a circuit is closed for magnet
YDM and, this magnet steps switch ¥ in search
of the marked group, the magnet interrupting
its own -circuit at contact ydm.. When . the

.marked group is reached relay R operates over

wiper Y4, the group marking contacts in its bank
and the bank of wiper X2, contacts €3, b4 to earth.
Contact 71 connects test relay HY to test wiper
Y3 and contact r2 prepares a holding circuit for
relay R should no free outlet be found and switch
Y is stepped to contacts 6, 11, 16—succeeding
groups of outlets. Switch Y continues to step
over the contacts of the marked group in search
of a free outlet connected to its wipers Y6, Y7, Y3.
If a free outlet is found relay HY operates over
wiper Y3 to battery on the test bank contact and
opens the magnet circuit at contact hy4, stopping

further driving.. Contact hyl short circuits the

high resistance winding of relay HY to mark the
outlet engaged and contacts hy2 and hy3 connect
the speaking wires ¢ and » through over wipers
¥6and Y7. Relay A releases and battery is con-
nected from wire ¢ at contact hy2.

Should all the outlets of the group connected
to switch Y be-engaged the switch is stepped on
to one of the contacts 6, 11-——which in the bank of

1,022,237

wiper Y3 are commoned and connected to relay
P. Relay P operates in series with relay HY.

The operation of relay HY opens the direct
connection of battery over contact c4 to the ¢
wire and of relay A to the b wire but alternative
circuits are closed over one of the contacts 6, 11,
16—in the banks of Y6 and Y7 for these battery
connections. 'The bhattery connection to wire a
transmits a signal to the register controller which
holds up further impulse transmission until the
battery connection is removed.

When relay P operates contact »2 connects
earth over wiper Y2, one of the bank contacts 6,
11—+t0 a set of group marking contacts in the
bank of wiper X4. Contact pl closes a circuit
from earth over self-interrupting contact xzdm
of magnet XDM, contacts hx4 and b3 for magnet
XDM. Switch X is thereupon stepped until the
marked group is reached after which it continues
to step over the outlets of the group in search
of a free outlet. When such an outlet is encoun-
tered relay HX operates in a circuit from earth
over contact p2, wiper Y2, one of the contacts 6,
11, 16—marked group centacts in the bank of
wiper z4, relay HX, test wiper X3 to battery on the
test bank contact. Contact kx4 opens, stopping
further driving of the switch and contact hrl
short circuits the high resistance winding of relay
HX to mark the outlet engaged. The speaking

wires are switched through at contacts hz2 and 1

hz3 to wipers X6 and X7 and relay A is released
and battery is disconnected from wire ¢, signalling
to the register controller that impulsing may be
resumed. Relays P and R remain operated.

If all the outlets of the group connected to
switch X are busy the switch is brought to rest
on. contacts next after those connected to the
last outlet of the group by the operation of relay

X to a battery connection to contacts 6, 11, 16—
in the bank of wiper X3. The corresponding con-
tacts in the banks of wipers X6 and X7 are not
connected and the circuits over wires ¢ and b are
opened, thereby effecting release of the register
controller and switches subsequent to the first
selector which remains held over the calling loop
and from which a busy signal is given.

The release of the preceding switches, whether
due to the above or to release of the first selector
by the calling subscriber clearing disconnects
earth from wire ¢ and releases relay B. Contact
b3 falling back closes a homing circuit over wiper
X1 for switch X and the switch is returned to its
normal position. Switch Y performs only a hunt-
ing function, and, therefore, need not be returned
to a normal position, but it may be so restored
if required by connecting magnet ¥YDM over its
self-interrupting contact and a back contact of
b2 to a homing wiper Y1 and earthed segment as
shown in the drawings. If, however, switch Y has
no normal position, winding (I) of relay C will
be connected direct to wiper X5 and no advantage
is gained by transposing the connection between
the banks of wipers ¥2 and X4.

Fig. 2 shows an arrangement suitable for use
in a direct impulsing system, and, for the sake
of example, a pair of single-motion switches hav-
ing banks of twenty-five contacts each are used as
a selector. Each switch has eight wipers and
corresponding contact hanks and outlets to a
further switching stage or other circuits are
grouped, a group of outlets being connected to
the banks of one switch, part of the group being
in one bank and part in another, simultaneous
search over the outlets in the two banks being
provided for. As regards the groups themselves
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alternate groups are connected in - different

switches, thus, the: “o0dd” groups are connected
toi switch: X-and the-“even™ groups to switeh. Y;
dlﬁ’erenhauon between ‘the groups: being pro-
vided by a.pair-of relays P.and @, successive im-
pulses. of a tram being - repeated to: alternate
switches.

The selector- tests: free. by reason of battery
potential on the test. wire and when seized con-
nects earth to the. test wire to mark it engaged
and to hold preceding selectors during the setting
operation, the holding earth being returned from
a:suceeeding switch on its seéizure. .

When the-selector is picked up relay € operates
by means of its winding ¢I)- over the test wire
in series with the test relay of the preceding se-
lector which switches through and operates relay
A. - Contact ¢l prepares the impulsing circuit for
the switch magnets, contact ¢2 opens a homing
circuit for the switches and contacts ¢3 'and c4
open the circuits of the test relays HA -and HB
during: group selection. . Relay A operating, con-
tact al closes the circuit of relay B, which op-
erates, and-at. contact bl connects earth to the
incoming test-wire to. hold preceding switches
and to mark the selector engaged. .Contact b2
opens a point in the homing circuit of switch
X, contact” b3 further: prepares the. impulsing
circuit for the switch magnets, contact b4 pre-
pares the circuit of relay P, and contact: b5 -that
of ‘relay Q, contacts: b6 -and b7-close poihts in
the circuits of the test relays. Impulses for the
setting -of the sélector are now transmltted to
relay-A which responds. The"first 1mpulse is
repeated-at contact al to relay P which operates
by means of its winding' (I) ‘and locks up over

"its contact 2 independently of relay Q. Contact

40
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pl connects winding. (I): of relay Q to the im-
pulse repeating circuit but the winding is short
circuited -at this time over contact al. - Contact
p3 connects earth over contact b3, Wlndmg (ID)
of -relay C.-contact ¢l first. or normal ‘contact
and wiper Y1 -of switch Y, self-interrupting con-

“tact ydm, magnet  YDM *to- battery: a parallel

cireuit is closed for magnet XDM, the magnets
XDM and YDM operate, and step the wipers of
both switches to the second bank contacts. The

. off-normal contacts znl, zn2, ynl, and yn2 are

operated, contacis rnl and ynl opening the cir-
cuit of winding (I) ‘of relay C to: leave that relay
dependent” for continued - energization. on im-
pulsing.. - At the. end.of the impulse, relay A
releases -and the. short.cireuit: is removed from
winding (I) “of relay Q.. Relay Q operates over
this: winding in series with winding (I) of relay
P and at contact gl opens a point in the ener-
gizing - circuit of relay:P. :Contact ¢3 opens a
further-point. in this circuit and in eonjunction
with ‘contact g2 prepares- & -circuit for winding
(IT)-of ‘relay: Q. 'Thus; at the end of the first
impulse; relays P -and Q are operated and switch
X is connected up with its wipers resting on its
second.eontacts which are the-contacts associated
with the firstroutlet of the first group: switch ¥
is resting ‘with its wipers on its second contacts

“which are dssociated with: the. first outlet of the

second: group, but the wipers dre not.connected.
In theé example taken it will be assumed that the
outlets of the first group are connected to con-
tacts 2-—6, those of the third group. to contacts
8--12, those of the fifth group to contacts 14—18;
and those of the seventh group:to:contacts 20—23,
all in the banks of switch X.: The outlets of ‘the
even groups are connected to similarly: numbered
contacts in; the bank of switch Y. :

If:a: second impulse 'is transmitted: release of
relay A energizes relay @ in its winding (II)-over
contacts 2, ¢3, b4, hb6, hab, and al, and energizes
relay P in its ‘winding (II). ~Relay P is wound
so-that its two windings when energized create
opposing-magnetic fluxes; relay P in consequence
releases and at contact pl opens the circuit over
windings:(I) ‘and (ED) of relays Pand Q <o that
relay Q continues: to hold by means of its wind-
Ing (1D, - At the end of the impulse when relay
A reoperatéstelay Q releases. When relay P re-

leases  due to. the commencement of 4 second

impulse & circuit is closed from. earth .over con-
tact.b3d, winding () of relay C, contacts ¢l, »3,
wiper . ¥2 and. second bank’ contacts, commoned
contacts 27 in the bank of wiper XI; coniacts
zdm, magnet XDM to hattery. The magnet op-
erates and by means of its contact zdm, steps
the wipers of switch X to contacts 8. Switch ¥
is, now connected up with its wipers restin g .on
contacts -2 ‘which are associated with the. first
outlet of ‘the.second group and switch X is rest-
ing with its contaets resting on contacts & 550~
clated- with the first outlet of the third gTroupn

but.its speaking and test wire wipers are discon-
nected at contacts p4, p5, p6, pT; .95, and ¢85, which:

contacts connect the speaking and test wires to
wipers Y3—Y8. .

If a-third impulse is transmitted relay P is op-
erated ‘and- a-circuit-is closed over the frout of
contacts p3, wiper X2 and its eighth bank con-
tact, commoned contact: 2=-7 in  the bank  of
wiper Y1 for magnet YDM. The switch ¥ is
stepped. to its eighth' contacts and its wipers
Y2—Y8.are disconnected at contacts of relays
P and Q which connect in cireuit wipers X2.--X3

3
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110

which are-now resting -on the first outlets of the :

third group.  “Further impulses effect the alter-

. nate stepping of switches X and ¥ in a smulm
manner.

At the end of the impulse train-relay C.releases

115

and -search over the outlets “of the required .

group takes place. For the sake of example if

will-be assumed that an “odd”. number of im=

pulses have been received and in consequence
relays P and @ are operated and locked: up over
their windings .(I) connecting switch. X “in cir-
cuit. - On the release of relay C the test relays
HA and HB are connected to earth over contact
bl'and the impulsing circuit for the switch rmag<
nets is opened at contact ¢l. A stepping cireiiif
is closed, however, at.eontact ¢2 for the magnet
of the switch which isto search, in thé example
switch X. Magnet XDM, therefore, energizes in
a.circuit over contacts xdm; Tn2; g4; ¢2, has,
b5, to.earth and the wipers are stepped over con-
tacts connected to outlets of an “odd” group,

120
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test- for‘a free outlet being made simultaneously:

by relays -HA and HB, - ‘Wipers X3, X4, and X5
give access to one set.of outlets of a group and
wipers X6, X7, and X8 to another set, and when

" & Iree outlet in one of the sets is encountered, the

corresponding test relay operates. Assuming for
a. moment that a free outlet is encountered in' the
first-mentioned set, relay  HA operales in a cir-
cuit- from earth over contacts b1, ha2, b8, c3,
winding (I of relay HA, contact p6, wiper X5,

and bank contact -to battery connected to. the.

test. wire.: - Contact 2al operates and opens the
locking circult of relay HB and closes a locking
circuit for relay HA over its winding (IT). Con-
tact. he2 disconnects.winding (I) of relay HA
and closes the circuit over the test wire for ex-
tending the hoelding earth which will be fed back
from the seized outlet. Contacts a3 and ha4
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145
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extend the speaking wires and disconnect relay
A, and contact hab opens the magnet circuit to
prevent further stepping, contact ha6 opens to
prevent release of relay Q when relay A releases
and contact haT closes a holding circuit for re-
lays P and @ against the release of relay B which
takes place shortly after the release of relay A.
If the first free outlet is found in the bank of
wipers X6-—X8, relay HB operates and similar
operations ensue. If, however, a free outlet is
found simultaneously in both sets both test relays
operate but relay HA on operation closes a hold-
ing circuit for itself at contact hal and opens
the locking circuit of relay HB so that the latter
is not held but is released by the subsequent open-
ing of contact bT. .

Should all the outlets in the group be engage
the wipers are brought to rest on “busy” contacts
immediately succeeding those connected to out-
lets. These contacts are numbered 7, 13, 19,
and 24. Relay HA operates over these contacts
and relay S, which is connected tc them in the
test banks and relay HA, locks up. Relay A is
held in a cireuit from battery over its right-hand
winding, “busy” contact in the bank of wiper X4,
contacts ©5, ha4, the cailing loop, contacts ia3,
p4, wiper X3, and “busy” - contacts, left-hand
winding of the relay, front contact sl, contacts
controlled by a busy signal cam device to earth
and the subscriber receives a busy signal.

Precisely similar operations take place if switch
Y iz used instead of switch X.

As only twenty-five contacts are provided in the
hanks of each switch the number of groups would
usually not exceed eight, except in cases where
some of the groups are very small. It will be
assumed then that eight groups only are provided.
At the commencement of the eighth impulse re-

lay P is released, switch X is stepped from its .

twentieth contact to the twenty-fifth, while
switch ¥ remains on contacts 20. If a ninth im-
ruiseis dialled relay P is reoperated and a circuit
is closed over the twenty-fifth bank contact and
wiper X2, twentieth bank contact and wiper Y1
for magnet YOM and switech Y is stepped to its
twenty-fifth contact. The test relay HA operates
immediately over a batiery connection shown and
a circuit is closed over the secondary of the trans-
former N U T and twenty-fifth contact in the

. banks of wiper 23 to the a wire and the subscriber

rveceives a distinctive tone informing him that he
has dialled a non-existent number.

Similarly, if “O” is dialled, relay P will release
at the commencement of the last impulse bub
there will be no circuit for magnet XDM and the
subscriber will receive the tone as described above.

The selector is released by disconnection of
carth from the test wire in a succeeding circuit.

he test relay releases and opens the speaking
and test wire circuits, releases relays P and @ if
operated, and prepares the operating circuit of
relay P.. A homing circuit for the switch magnets
is closed as follows:—earth over contacts hb5,
aab; c2, then over contacts 62, xn2, to magnet

* XDM and over contacts ¢4 and yn2 to YDM and

the switches are restored to normal whereupon
contacts xnl and ynl reconnect relay C to the
incoming test wire, and contacts xn2 and vn2
open the circuits.

What is claimed is:

1. A switching device comprising two automatic
switches, groups of outlets accessible to the re-
spective switches, and means in each switch for
marking a group of outlets accessible to the other

- switch.

1,922,287

2. A switching device comprising two automatic
switches, groups of outlets accessible to each
switch, means for causing either switch to hunt
for and connect with an idle outlet in a marked
group of outlets, and means in each of said
switches for marking outlet groups in the other
of said switches.

3. A switching device comprising two single-
motion switches, groups of outlets accessible to
said switches, means for operating either switch
to designate a particular group of outlets acces-
sible to the other switch, and means for operating
the said other switch to hunt for and connect with
an idle outlet in the designated group.

4, In a telephone system, a trunk line, a switch-
ing device comprising two automatic switches
terminating said trunk lines, groups of outlets
accessible to said switches, means for operating
either switeh to designate a paiticular group of
outlets accessible to the other switch, and means
for causing said other switch to connect said
trunk line with an idle outlet in the designated
group.

5. In a telenhone system, two seicctive switches,
groups of outlets accessible to said switches, means
in each switch for marking groups of outlet
groups accessible to the other switch, and means
in each switch for selecting an idle outlet in a
eroup marked by the other switch.

6. In a telephone system, two selective switches,
groups of outlets divided into sub-groups acces-
sible to the respective switches, means for seiz-
ing said switches simultaneously, means for caus-
ing the first switch to hunt for an idle outlet in
one of said sub-groups, and automatic means for
causing the other switch to hunt for an idie out-
let in the corresponding sub-group when all out-
lets in said one sub-group are busy.

7. In a telephone system, a selector comprising
two single-motion switches, a group of outlets
part of which are accessible to one of said switches
and the remaining of which are accessible to the
other of said switches, means for operating said
one gwiteh to hunt over the accessible outiets of
the group for an idle outlet, and means responsive
to the failure of ssid one switch to find an idle
outlet for onerating the other of said switches to
hunt over the remeaining outlets of the group for
an idle outlet.

8. In a telephone system, two selective switches,
groups of outlets accessible to said switches;
means for directively operating the first switch
to mark a group of outlets accessible to the sec-
ond switch, means for causing the second switch
to hunt for an idle outlet in the marked group,
means in the second switch for marking a cor-
responding group of outlets accessible to said frst
switch when all outlets of the first inarked group
are engaged, and means for causing said first
switch to hunt for an idle outlet in the second
marked group.

9. A switching device comprising two automatic
switches,. groups of outlets divided into sub-
groups accessible to respective omes of said
switches, means including one switch for marking
a sub-group of outlets to cause the other switch to
hunt for an idle outlet therein, and means includ-
ing the other switch effective in case no idle out-
lets are available in the marked sub-group for
marking the corresponding sub-group accessible
10 said one switch to cause the same to hunt for
an idle outlet therein,

10. In combination, a switching device compris-
ing two single-motion switches, groups of cutlets
divided into sub-groups accessible to the respec-
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tive switches, means for opérating one switch.to
mark a sub-group-of ‘outlets accessible ito the
other switch, means for causing said other switch
to hunt for an-idle outlst -in the marked sub-
group, means for'causing said other switch  to
mark the corresponding sub-group accessible to
sald one switch responsive-to all truniks of ‘the
first sub-group being found-busy, and means for
anidle outlet
in-the second marked sub-grotp, - 0 :

11. In a telephone system; two ‘single-motion
switches, wipers for said switches; groups of ‘con~
tact sets accessible to the respective switches via

their wipers, means for directively operating the’

first switch to position its wiperson a set ol con-
tacts to mark- a particular group of contact sets
accessible to the second:switch, means for mov-
ing the wipers of the second switch over--the’
marked contact group in search of an idié'contact
set and to a position beyond the last contact sét

in the grouyp i1 case no idle contact sets are avails

able, and means including a-wiper of said second
switch thereafter effective to 'mark a particular
group  of contact sets accessible.to said: first
switeh. S :
12. In. a telephone: system, two  automatic

switches, each of whichiis adapted to mark groups

of outlets-accessible to the.other switch and each

~of which is adapted to hunt for an idle outlet in
& marked group, means for directively. operating

one. switch. to initiate the marking and hunting

. operations, and means for restoring both switches

to normal position.

13. In a telephone system, a trunk line, two.
: - automatic switches each of which is adapted to

mark groups of outlets accessible to'the other
switch and each of which is adapted to hunt for
an idle outlet in a marked group, and means éon-
trolled over the trunk line for:directively operat-
ing one switch to initiate the’'marking and hunt:-
ing operations whereby said line is connected with
an -idle outlet accessible to one or the other of
said switches, : e v
14..In & telephone system, a. switching ‘device

.comprising two automatic switches each of which

v is.adapted fo control ‘the hunting operation of

50

o
[ ¢

60

the other by designating a particular group “of
outlets to be hunted over, and groups .of outlets
divided into sub-groups-accessible to- the respec-

_tive switches 50 arranged that the order of access

to corresponding- sub-grouns
switches. ‘ :

15, A switching device compiising ‘two auto-
matic switches, means in the device responsive

is"reversed-for the

“to a series of impulses, and means including said’

last means for operating said switches simultane-

“ously responsive to the first impiilse of the series

and for operating said switches alternately re-
sponsive to succeeding impulses of the series, -
16. A switching. device comprising: two auto-

* matic switches, groups of-outlets accessible - to

65
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sajd switches, means for alternately catsing each
switch to mark a particular grotp of outlets ac-
cessible to the other switch, and means for: caus-

-.ing the said other switch. to pass over the marked

outlét group. . ‘ : ‘

17. A-switching device comprising two automatic
switches; two sets of * wipers for each’ switch,
groups..of outlets accessible to  the Tespective

~switches via said wipers, means'in the device for

‘determining the particular switch to be used in
a connection, and means in'the. device for deter-
mining the particular set of wipsrs of said par-
ticular switch which are to connect with .one of

-said outlets. . :

.value of the impulse series for determining which .

5

©°18. In a telephone system, a switching device

‘comprising two step-hy-step switches, means for

transmitting o series of impulses to said device,

- means in the device for advancing both switches

one step. responsive ‘to ‘the first impilse of :the
series, and means for alternately advancing the
switches 'a” plurality of sieps respensive- to suc-
ceeding-alternate impulses-of the series.

19. In a telephone system, a trunk line termiz
nating ina switching device comprising two auto- -
c switches, wipers for the switches, means
gk itting s series of impulses over the

-onerate said switches alternately; o -
S in said device energized and. de-
rized responsive $0 dlternate impulses of the
sexies, and mméans controlled by said relays for
connecting the trunk Jine to the wipers of either
of said switches, L i
+ 28 In g telephone system, s trunk line termi-
nating in s switching device comprising two auto-
matic ‘switches, groups: of ouflets accessible: to
the switches, means for transmitting digit im-
pulses ‘over the trunk line; means in - the device
for-responding to said digit impulses, means for
causing either of the switches to hunt for an idle
outlet in -an sdccessible group responsive to the
receint of 'a digit ‘designating that particular
group, and mears for applying a distinctive tone
to the trunk line responsive to the receipt of a
digit. greater than ‘the number of outlet groups
accessible to said switches: ‘ o

21. Inan.automatic switch, means for receiving
a_series of impulses, means- for operating the
switch one step responsive to the ‘first odd num-
bered impulse of the series; and means for operat-
ing:the switch a plurality of steps responsive to
each subsequent eveén numbered impulse of the

80
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.series,

22. In-an automatic -switch - having access to
groups - of ‘contacts, a control relay, means for
operating and releasing said relay, means respon-
sive to: the operation of said relay for advancing
the switch one step to the first contaet of one of
said .groups, and means responsive to the release
of said relay for advancing the switeh a plural- 120,
ity of steps to. the first contact of-a succeeding
group. ‘

23. In an‘automatic switch, means for receiv<
ing a series of impulses, mesans for operating the
switch: one step responsive to the first odd num- 125
bered impulse of the series, and means for op-
erating the switch a plurality of steps responsive
to each subsequent odd numbered impulse of the-
series.

24. In an-automatic ‘switch, a control relay, 130,
means - for repeatedly operating” and releasing
said relay in response to a received series.of im-
pulses; means responsive to the initial operation
of the relay for advancing the switch one step,
and . means responsive to each subsequent -opera- 13
tion of the relay for advancing the switch a plu-
rality of. steps. : ‘ .

25. In-combination, a switching device com-
prising-two_separate switches, groups of outlets .
accessible to the respective switches, means re- M‘,O:
sponsive to.the receipt of a series of impulses for '
setting ‘each. switch in selective relation with a
group of outlets, and means dependent on’ the

k]
L 4

one ‘of the switches is:to hunt for an idle dutlet 145 :
in a selected group.

26. In combination, a- switching’ device com-
brising two separate switches, ‘groups of ‘outlets
accessible to the respective switches, means for

transmitting a series of impulses to said device 150,
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to set each of said switches in selective relation
with a group of trunks accessible thereto, means
operative in case the impulse series consists of an
even number of impulses for causing one switch
to hunt for an idle outlet in its selected group,
and means operative in case the impulse series
consists of an odd number of impulses for causing
the other switch to hunt for an idle outlet in its
selected group.

27. In combination, a. switching device com-
prising two separate switches, groups of outlets
accessible to the respective switches, a control
relay; means for energizing and deenergizing said
relay responsive respectively to alternate impulses
of a received impulse series, means controlled by
said relay for operating said switches alternately
to set them in selective relation with groups of
outlets, and means controlled by said relay for
determining ‘which of said switches is to hunt
for an idle outlet in a selected group.

98. In a switching device, four separate sets
of wipers, groups of contacts accessible to said
wipers, means responsive to the receipt of a series

70
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of impulses for setting said wipers in selective
relation with groups of outlets, means controlled
by the value of the impulse series for selecting
a pair of said wiper sets, and means for auto-
matically selecting a particular wiper set of the
selected pair.

29. A switching device as claimed in claim 27
in which the selection of a particular wiper set
of a selected pair is controlled by the busy or idle
condition of outlets accessible to the wiper sets.

30.- In combination, a switching device com-
prising two switches, a control relay in said de-
vice, means for repeatedly energizing and de-
energizing said relay responsive to a series of
impulses received by the device, means responsive
to the initial energization of the relay for oper-
ating both switches one step, means responsive
to each subsequent energization of the relay for
operating one switch a plurality of steps, and
means responsive to each deenergization of the
relay for operating the other switch a plurality of
steps. .

ALEXANDER JOHN ESCOTT.
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