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TELEPHONE SYSTEM.

Application filed February 16, 1923, Serial Ne. 619,377, Renewed November 26, 1926:

The present invention relates in general to
telephone systems and particularly to a new
and improved method of obtalning connec-
tion between a calling and a called Line.-

Tt sometimes occurs that a subscriber at 2
given substation may have occasion to call
2 certain list of telephones at very frequent
intervals. VWhen this is the case, the delay
incident to the cperation in manual systems,
or the labor occasioned by the calling de-
vice in aumtomatic systems, may prove bur-
densome. The object of the present inven-
tion is to provide means, preferably an auto-
matic progressively movable gwitch. where-
by the subscriber at a special substation may
obtain connection with any one of a limited
number of- other stations as- the result of
merely depressing a single key, the switch
in mo manner interfering with the ordi-
nary operation of the telephone. ,

The above object could be accomplished

simply by providing an operating condue-
tor from the exchange to the special sub-
station for each line to which special servy-
ice as desired, were it not for the fact
hat the large number of conductors Te-
quired would render the. system commer-
cially impracticable. The present invention
utilizes the well-known fact that a plurality
of tmits taken in combination will afford a
namber of combinations greatly in excess of
the number of units. For instance, the units
A, B, €, and D taken in pairs afford six com-
binations as follows: AB, AC, AD, BC, BD,
and OD. This fact is made use of by pro-
viding o plurality of operating conductors
hetwween the exchange and the special sub-
station. At the exchange each concuctor 1s
conmected through a relay to main battery.
By grounding the operating conductors In
combination, the associated relays can be
utilized to set up as many distinct eirenits
as there are combinations in the particular
ccheme used. The circuits so set up can
be utilized to control the special switeh 1n
the establishment of connections from the
special substation to the substation to which
the gwiteh has access.

The invention is disclosed in connection
with an automatic telephone system, but
it is to be understood that it is equally ap-
plicable to other systems as well.

The object of the invention will be wore

fully pointed out hereinafter, reference be-
ing~ had to the accompanying drawings,
Figs. 1, 2, and 3, which, when placed 1m
order, show by means of the usual eireuit
diagrams sufficient of the apparatus em-
ployed in a system embodying the prineiples
of the invention to enable the same to be
understood. ST g
Figure 1 shows the special substation A
and a called substation A’, together with the
keys associated with the special substation.
Tigure 2 shows by diagrammatieal indica-
tion the automatie switches whieh are nor-

mally used when establishing a ‘eonnection

from station A to station A’, together with
the relays R’ to R7, inclusive, each of which
is associated with an operating eonductor
leading to substation A.

Figure 3 shows a switch S which operates
to extend the talking conductors of station
A into engagement with the talking eonduc-
tors of certain stations, together with the
relay. equipment F which serves to eontrol
the switch S. _ R

Referring to Fig. 1, the automatic sub-
stations A and A’ are ordinary automatic

substations having the usual talking, signal-

ling, and impulse sending instrimentalities.

Substation A is a special substation and.has
nounted in close proximity thereto the keys
K. FEach key represents a certain substa-
tion, connection to which can be obtained by
the simple act of depressing the key. The
keys are of the locking type, and are not
restored until the conversation is completed.
A special ringer 35 is provided at substa-
tion A which gives notification when' the
called party answers a connection set up by
mezns of one of the keys K. When the con-
versation is completed and the receiver re-
stored at the called substation, the ringer
35 will again operate until the ey K his
been restored. Conductors 36 and 37 are

“the usual talking conductors associated with

substation A. Conductor 88 comnects the
ringer 85 with the central office apparatus:
Conductors 39 to 45, inclusive, are the op-
erating conductors commecting the keys K
with the central office apparatus. Conduc-
tors 46 and 47 arve the usual talking con-

ductors associated with substation A’.

Referring to Fig. 2, the line switches C
and €7, which ars denoted by dotted rec-
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tangles, may be assumed to be of the well-
known rotary type. The selector 1§ and the
connector H, which are denoted by dotted
rectangles, may be assumed to be of the
well-known vertical and rotary type.

The operating conductors 39 to 45, inclu-
sive, are shown as terminating in the relays
R’ to R7, respectively. The invention is
illustrated by the use of seven conductors
working in combinations of three; it is to
be understood, however, that other numbers
and combinations are equally applicable.
The seven conductors working in triplets af-
ford a total of thirty-four combinations,
therefore, thirty-four keys ave provided at
substation A. The keys K control the oper-
ation of the relays R’ to RY, inclusive. in
such a way that any conductor in the group
101 to 134, inclusive, may be grounded.

The talking conductors 86 and 37 are

normally connected to line switch € through

the resting centacts of relay 135, Conduc-
tors 136 and 137 extend the talking condue-
tors from substation A to the connector line
banlk in the usual manner.. Conductor 138
is connected to the contact in the connector
test bank associated with substation A.

Talking conductors 46 and 47 of substa-
tion A’ are connected to the line switch .
Condnctors 139 and 140 extend the talking
conductors to the counector line hank in the
usual manner. Conductor 141 connects the
contact in the connector test bank associated
with substation A’ with the cut-off relay of
line switch C. o

Referring to Fig. 3, the finder switch S
is a step by step rotary switch of the type
in which the wipers move in a forward di-
vection only. In further explanation, it
should be stated that this switeh is of the
type in which the wipers are advanced when
the stepping magnet refracts ils armature,
rather than when the stepping magnet is
energized.

To the contacts in the bank accessible to
wiper 201, and in the hank accessible to
wiper 204 are connected, respectively, mul-
tiples of the positive and negative talking
conductors of those substations to which di-
rect- service is desired. The contacts in the
bank to which wiper 203 has access are con-
nected to the test contacts in the connector
bank associated with those substations to
The con-
tacts in the bank to which wiper 202 has
access are extended to certain of the conduc-
tors-101 to 134, inclusive, Fig. 2.

The relay equipment ¥ controls the finder
switch 5, and serves to complete the connee-
tion.  The generator G and the interrupter
I together constitute the usual ringing means
found in an automatic office. The gener-
ator G” is provided to actuate the ringer 35
at substation A. The usual busy machine
is indicated. The interrupter T produces a
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tone which advises the called subscriber that
he is being called from a special substation.

The normal operation of extending a con-
nection to substation A’ from substation A
may be described as follows: it being as-
sumed that the call number of substation A’
is 876. When the receiver at substation A
is removed, the line switch C operates to
extend the connection to an idle first selec-
tor. such as the selector . The operation
of the calling device for the first digit 8 will
cause the selector E to raise its wipers op-
posite the eighth level of bank contacts,
whereupon the selector will automatically
rotate in search of an idle trunk line leading
to a connector. It may be assumed that the
connector I is the first found to be idle.
The operation of the calling device for the
second digit 7 will cause the connector I
to raise its wipers opposite the seventh level
of bank contacts. The operation of the call-
ing device for the third digit 6 will cause
the connector H to rotate its wipers into

engagement with the bank contacts asso- -

ciated with the called substation -A’. ,

The operation of calling substation A’
from substation A by means of the special
apparatus. will be described in a general
way; it being assumed that substation A’ is
one of the group of substations to which
direct service is rendered.

The calling subscriber at substation A
first operates the locking key associated with
station A’. As a result of this operation,
three relays of the R"—R" group operate to
ground a certain contact in the bank to which
wiper 202 of switeh S has accese. The finder
switch S thereupon advances its wiper 202
info engagement with that contact. The re-
Iny equipment ¥ then tests the called line
and, if idle, closes a cirenit through wiper
203 to operate the cut-off relay of the line
switch associated with substation’ A%, Relay
equipment. T then rings the called line over
wipers 201 and 204.  When the connection 1s
established, current from - generator G
causes the ringer 35 at substation A o
sound, when the called party answers, the
ring ceases ag an indication that the calles
pavty has answered. At the sume time an
identity tone is placed on the called Iine
to indicate that the call is from a special
substation. When the conversation is com-
pleted, the subseribers will restore theiv ve-
ceivers, whereupon the ringer 35 will again
operate as a reminder that the key K must
be restored. - When the key K is restorved,
certain relays in the velay group ¥ deener-
gize and open the circuit to wipers 201, 203,
and 204, whereupon the cut-oft relay of the
called Tine switch deenergizes and restorves
the called line to normal.

The system having been described in gen-
eral, a detailed description will now be given
of its operation. For this purpose, it will
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cireuit may be traced
lever of key K° spring 49, conductor 41,

. 8. The
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be assumed that key K? is associated with the
called station A”.- When key K2 is depressed,
three circuits are closed, the first circult ex-
tends from ground at the lever of key K°
spring 48, conductor 39, relay R’, through
relay 135 to negative battery. The second
from ground at the

relay R?, through relay 135 to negative bat-

tery. The third circuit may be traced from

ground at the lever of key K?, spring 50,
conductor 45, relay R7, through relay 135
to battery.

Relays R/, R, R,
over the above traced circuits.
tion of relays R/, R, and R causes a ground

and 185 will energize

-to be placed upon the thirteenth contact in
902 of switch .

the bank accessible to wiper
above circuit is -traceable from
ground at working contact and armature
143 of rvelay R’, armature 144 and working
contact of relay R?, working contact and
armature 145 of relay R7, conductor 109 to
the thirteenth contact in the bank accessible
to wiper 202. 7

Relay 135, upon energizing, places ground
upon the test contact associated with sub-
station A in the connector test bank by way
of armature 146 and conductor 138, thus
protecting the calling line in the usual man-
ner. Relay 185 at the same time disconnects
the talking conductors 36

armatures 147 and 148, conductors 149 and
150 to armatures 205 and 206, respectively,
of relay 207 of relay equipment . A fwr-
ther result of the energization of relay 135

is the closure of a circuit traceable from:

ground, working contact and armature 151,
conductor 152, armature 208 and 1ts vesting
contact, armature 209, and its resting con-
tact, relay 210, to battery. Relay 210 will
now energize and
slow acting relay 211 in parallel with  the
stepping magnet 212 by way of armature
913, The stepping magnet now energizes
and opens the circuit of relay 210 at arma-
ture 209, whereupon relay 210 will deener-
gize and open the civcuit of the stepping
magnet. The stepping magnet, upon deener-
gizing, advances the wipers one step and
again closes the circuit of relay 210. The
alternate operation of relay 210 and the
magnet will continue until the
wiper 202 engages a grounded bank contact.
As the relay 211 is slow acting, it will not
deenergize during the momentary deener-
gization of relay 210.

When wiper 202 engages the thirteenth
bank contact, a circuit is established from
grounded conductor 109, thirteenth bank
contact, wiper 202, relay 207 to battery.
Relay 207 will now operate and permanent-
1y open the circuit to relay 210 at armature
208.

ing contact, upper

The opera- .

the bridge cut-off relay

"switeh, and ‘grounding the assoclated con-

working contact
contact and armature 220, conductor 35,

and 37 ‘from the .
Line switch C and extends them by way of

“interrupter contacts resting
armature 9221, armature 222

close a circuit through-

Tt may be assumed that the called

line is idle and, when relay 211 deenergizes
shortly after the last deenergization of relay
210, a circuit may be traced from ground-
ed conductor , 152, armature 208 and its
working contact, armature 9214 and its rest-
winding of relay 215,
resting contact and armature 216, wiper 203
and the bank contact with which it-is now
in .engagement, conductor 142, conductor
141, through cut-off relay of the called line
switch (not shown) to battery. The cut-
off relay of the called line gwiteh will oper-
ate over this circuit to clear the called line,
and at the same time relay 215 will operate
to close the springs 217. The closure of
springs 217 will cause the complete . ener-
gization of relay 215, the lower winding
of the said relay locking up to the grounded

conductor 152, The complete energization

.of relay 215 places direct ground on conduc-

918, thus maintaining
of the called line

tor 142 at armature

tact in the test bank of the connector. Re-
lay 215 also closes a cireuit traceable from
ground through generator G, resistance R,
and armature 219, resting

ringer 35 to ground. The ringer 35 will

‘operate as an indication that the desired con- *

nection has been established.

A further result of the energization of
relay 215°is the closure of a ringing circuit
traceable from ground, generator G, ring
“contact and

contact, wiper 204 and the contact - upon
which it is now resting, line conductor 47,
substation A’, line conductor 46, bank ‘con-
tact upon which wiper 201 is now standing
and said wiper, working contact and arma-
ture 223, armature 224 and’its resting con-
tact, upper winding of relay 995 to battery.
The ringer at the called substation will op-
erate periodically. The ringing enrrent will
have no effect upon velay 225 as the said
relay is slow acting. When the called party
answers, a -path for dirvect current will be
established at substation A’ and the
995 will operate to close the springs 226. A

‘holding cireuit is thus completed for the.

lower winding of relay 225, whereupon the
said relay becomes fully energized and op-

“erates to remove generator and relay 225
from the called line and to connect the same

through to the battery feed relay 291.

The subscriber at the called substatiou'

now receives talking battery over the follow-
ing circuit: From grounded conductor 152,
armature 208 and its working contact, arma-
ture 296 and its working contact, lower
winding relay 227, working contact ~and
armature 221, over the previously traced cir-

cuit to substation A’ and back to armature

294 and its working contact, upper winding

and - working.

relay
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will remove ground from the thirteenth con-

tend a connection by means of a key X to
a called line that is busy. In this connec-

.

of relay 227 to battery. An identity tone is

now audible to the called party, it being
placed upon the called line by way of the
secondary -of the Interrupter T, armature
228 and its working contact, and armature
229 and its resting contact. This tone ad-

vises the called ‘party that the call is from-

a special subztation and that he must remain
upon the lineuntil the calling party answers.

A further vesult of the energization of
relay 227 is the opening of the cirenit of

ringer 35 at armature 220. The stopping of
the ring is an indicstion to the calling sub-
scriber that the called subscriber has an-
swered. The calling subseriber will now
remove his receiver and draw talking bat-
tery through the spper and lower windings
of relay 230 by way of armatures 205 and
206. The relay 230 encrgizes and removes
the identity tone at armature 229. The con-
versation will now proceed as desired.
“When the conversation is completed, both

Pparties will restore their rveceivers to the

switch-hook, whereupon relay 227 will de-
cnergize and again close the cireult to ringer
35, Ringer 35 will now cperate as a re-
minder that the key ¥2° must be vestored.

~ When the key K? is restored the dircuits

to relays R/, R3, R", and 135 are opened.
Relay 135, upon deenergizing, will agaln
connect line conductors 86 and 387 to line
switch C, at the same time removing the pro-
tecting ground in the test bank of the con-
ngctor, Relay 135, will also open the locking
circuits of relays 215 and 295. Eelay 215,
tipon deenergizing opens the circuit o the
cut-off relay of the called line switch, at the

same time removing the busying ground-
from the test contact associated with line A’ -
in the test bank of the connector. ,
215, also, opens the circuit to wipers 201 and
204, therefore, they will not interfere with
the circuit upon which they are standing.:

Relay

The deenergization of relays R/, R and R

tact in the bank accessible to wiper 202. All
of the apparatus is now in normal position
- Ef the wipers of the finder _switech 8
chances to be standing on the bank contacts
associated with o certain called substation
when the corresponding key K is operated,

2 crenit will be closed through relay 207 ati:

the rame time that a circuit is closed through
relay 210. Relay 207 will operate to open
the circuit of velay 210 before the latter has
closed 2 circuit through to the stepping
mnagnet, ‘ . '

An explanation will now be given of the
operation should an attempt be made to ex-

tion, it will be assumed that the called sub-
station is busy, therefore, there will be a

ground upon the thirteenth contact in _‘the@mdual‘SW1tch, and

sible to wiper 203,

“ceive the busy

1,633,116

K is operated, the finder switch S will func-
tion as previously explained to advance its
wipers into engagement with the thirtesnth
set of bank confacts. As the called line is
busy a civeuit is now traceable from grouud
on the thirteenth contact in the bank scces-
wiper 202, armature 216
and its working contact, (relay 211 not yet
having deenergized), rvesting contact and
armature 231, busy relay 232 to battery. Re-
lay 232, upon energizing, forms a locking
civenit for itself independent of the around
upon wiper 203. - This locking eircuit may
be traced from  grounded conductor 159,
armalure 208 and its working contac, arma-
ture 214 and its working contact, resting

contact of springs controlled by armature

216 “(velay 211-having now deenergized),
resting contact and armature 231, relay 232
to battery. A further result of the opera-
tion of relay 232 is the placing of busy tone
on the calling line by way of armature 233
and its working contact, working contact
and armature 206, conductor 150, working
contact and armature 148 to talking con-
ductor 87. ‘

Since velay 215 does not enérgize at this
time, there will be no operation of ringer
35.  The calling subscriber will’ eventually
remove his receiver, whereupon he will ie-
tone as an indication that the
called line is busy. - He then réplaces " his
receiver and restores the key Ko, the release
of the apparatus taking place in the usual
manner. - : o : :

.. While only one specially equipped substa-
ticn has been shown, it*is to be understood
that others may be provided if desired.

The object and scope of the invention hav-

_ing been described, what is considered to be
new and what it is desired to have protected

by Letters Patent will be pointed out more

- specifically in the appended claims.

What is claimed is:

1. In 2 telephone system, a subscriber’s
line extending from a’substation to the ex-
change and having two bratiches, switching
arrangements for extending one of said
branches to any desired line in the exchange,
a switching device in - which the other branch
erminates, circuit connections by means of
which a limited number of said lines arve

made accessible to said switching device, and

means by which the subseriber on said first
nentioned line controls suid switching device,
2. In a telephone gystem, u calling substa-

jtlon, a switch at the exchange individual to

aid station, a train of switches at the ex-
hange common to said calling station and

oother stations, called stations accessible to
4

aid calling station by way of said switch

itrain only, connections to such called stations

eing established independent of said indi-
a plurality of preferred

bank accessible to wiper 203. When the key “called stations which ‘are ‘accessible to-said
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calling station either by way of said switch
train or by way of said individual switch.

3. In a telephone system, a special substa-
tion, a switch at the exchange individual to
said special station, other switches at the
exchange common to suid special station aud
other stations and accessible to said special
station independent of said individaal
switeh, lines accessible only to said common
switches, cther lines
common switches and to said-
switch, and controlling devices by means ‘of
which the subseriber at said special station
can operate said switches to establish con-
nections with desired lines.

4. In a telephone system, a special substa-
tion, a switch at the exchange individual to
said special station, other switches at the ex-
change common to said special station and
other stations, means excluding said indi-
vidual switch for connecting said special sta-
+ion with said common switches, lines acces-
sible only to said common switches, other
lines accessible both to the common switches
and to said individual switch, a controlling
device by means of which the subscriber av
aaid special station can operate idle corhmon
switches to connect any desired lines, and a
separate controlling device by means cf
which said subscriber can operate said indi-

vidual switch to connect with any one of-

said second mentioned lines.

5. In a telephone system, a special substa-
tion, a plurality of other substations, means
including a train of automatic switches for
extending connections from said special sub-
ctation to said other substations, a special
cwiteh individual to said special substation
and having access to a limited number of
aid other substations, a group of control
conducters extending from said special sub-

‘station to the exchange, and 2 set of relays

energized in combinations cver said control
conductors to control said special switch for
the purpose of connecting the special substa-
tion to any station to which the switch has
4CCess. - :

6. In o telephone system, a special substa-
tion, a plurality of other substations, means
including a {rain of automatic switches for
extending connections from said special sub-
stution to eaid other substations, a special
cwitch individual to said special substation
and having access to a limited number of
saidl other substations, talking. conductors
and a group of control conductors extending
from said special substation to the exchange,
means for controlling said first mentioned
switches over the said talking conductors,
and means for controlling said special switch
over said control conductors independent of
the talking conductors. Co

7. In a telephone system, a special substa-
tion, a plurality of other substatioits, means
including a train of automatic switches for

sccessible both to the
individuat-

extending connections from said special sub-
station to ®aid other substations, & ‘special
siwitch individual to said special substation
and having -access to a limited namber of
said other substations, conductors extending
from said special substation to the excliangg,
means for transmitting impuises over a pair
of maid conductors in series to control said
first mentioned switches, and means for
establiching ground return circuits over
other of said conductors to start said special
switeh and cause the same to connmect with
any ling to which it has access. '

8. In a telephone system, a special sub-
station, a plurality of ‘other substations,
means including a train of automatic
switches for extending connections from said
special sabstation to said other substations,
a special switch individual to said “special
substation and having access to a limited
number of said other substations, a calling

_device at the said special station for generat-

ing series of impulses to control said first
mentioned switches, and a set of keys at said
special station, one key for each'station- to
which said special switch has ‘access, for
controlling said special switch. .
9. A switch control system comprising a
geries of test conductors, a group of relays

less in number than said conductors; and

means for energizing said relays in ¢combi-
nations to close test circuits over said con-
ductors. : ‘ )

10. A switch control system comprising a
series of test conductors, a group of relays
less in number than said conductors, and
means for energizing said relays in combina-
Hions to close test eircuits over said conduec-
tors, each circuit including contacts on a
plurality of energized relays and’excluding
any contacts on relays not energized. .

11. A switch control system comprising a
group of relays, means for energizing said
relays in combinations, a series of ‘test coil~
ductors gréater in number than. the numbér
of said relays, and a series of test contacts
upon which test potentials are placed by
way of said test conductors. o

192, A switch control system comprising a
group of relays, means for energizing said
relays in combinations, a series of test con-
ductors greater in number than the number
of said relays, and a series of test contdcts
upon which test potentials are placed by way
of said test conductors, the circuit by which
a test potential is placed on any cohtact pass-
ing through contacts on a plurality of ener-
gized relays and excluding contacts on any
of said relays which are deenergized. ,

13. In a telephone systém, a calling sub-
seriber’s line and a called subscriber’s line,
automatic. switching mechanism at the ex-
change controlled from the calling station
for connecting said lines, a bell at the sta-
tion on the calling line, and means for auto-

70

80

)

100

106

110

et
™
o




10

15

20

T
&

30

[
<

44

4{

&
x

6u

85

s 1,633,118

matically operating said bell when the con- station, and means for operating said sig-
nection 1s established and before the called nal when the called party hangs up his re-
party answers. ceiver.

14. In a telephone system, a calling sub-  20. In a telephone system, a calling sub-
scriber’s line and a called subscribers’ line, scriber’s line and a called subscriber’s line,
automatic switching mechanism at the ex- automatic switching mechanism at the ex-
change controlled from the calling station change controlled from the calling station
for connecting said lines, a bell at the sta- o connect said lines, o signal at the calling
tion on the calling line, means for automati- station, means effective us soon as the cou-
cally operating said bell when the connec- nection is established for automatically op-
tion is established, and means for rendering erating taid signal before the called party
said first means ineffective when the called answers, and means for re-operating said
party answers. signal when the called party hangs up his

15. In a telephone system, a calling and a receiver.

called line, automatic switching mechanism 21 In a telephone system, 2 calling and

at the exchange controlled from the calling « called line, automatic switching mechanisin
station for connecting said lines, the connec- at the exchange controlled from the calling
tion being established while the switchhook station to connect said lines, a set of keys
at the calling station remains in normal posi- at the calling station constituting the means

tion, and means for automatically signalling by which the control of said mechanism is

the calling subscriber when the connection s effected, a signal at the calling station, and

completed. means responsive when the called party
16. In a telephone system, a calling and a langs up for operating said signal until all

called line, automatic switching mechanism operated keys are restored to normal.

at the exchange controlled from the calling  22. In a telephone systen, a subscriber’s v

station for connecting said lines, the con- line, two antomatic switches at the exchange
nection being established while the switch-', individual to said line, means for operating
hook at the calling station remains in nor-# either of said switches separately at the op-
mal position, and means for automatically,: tion of the subscriber, connector switches
signalling the calling subscriber when the accessible to one of said individual switches,
called subscriber answers. zand other subscribers’ lines multipled “in
17. In a telephone system, a calling andZithe banks of said connector switches and the
a_called line, automatic switching mecha-¥ other one of said individual switches.
nism at the exchange controlled from the s 23. In a telephone system, a subscriber’s
calling station for connecting said lines, thefiline, an automatic switch at the exchange
connection being established while the re-%individual to said line and controllable
ceiver at the calling station remains on the jthereover, connector switches, switching
hook, means for ringing the calling and?mechanism controlled over said line for con.
called stations and for automatically stop-

£ mecting said line with any one of said cou-
ping the ringing operations when the called : nectors while said individual switeh remains
subscriber answers, and means for automati- lin normal position, and other subscribers’
cally signalling the called subscriber after ;lines multipled in the banks of said connector
he removes his receiver in order to notify ‘switches and said individual switch.

him to wait until the calling subscriber re- {!‘ 24. In a telephone system, a calling and a
moves his receiver. jcalled line, two separate routes over which
18. In a telephone system, a calling and { talking connections may be completed be-

a_called line, automatic switching mecha- ! tween said lines, automatic switches at the

nism at the exchange controlled from the !

calling station for connecting said lines, the | tions are established all connections over
connection being established while the re- ' each route being exclusive of any switch used
celver at the calling station remains on the in any connection established over the other
hook, means for automatically signalling the route, and means whereby the subscriber on
calling subscriber when the connection is the calling line can control said switches
established by ringing the bell at the calling as desired to set up connections over either
station, means for automatically signalling route as set forth.
the called subscriber when said called sub- = 25. In a telephone system, a calling and
scriber answers and for stopping the firss a called line, two separate routes over which
signalling operation at the same time, and talking connections may be completed be-
means for stopping the second signalling tween said lines, automatic switches at the
operation when the calling party answers.  exchange by meats of which such connec-
19. In a telephone system, a calling sub- tionsareestablished all connections over each
seriber’s line and a called subscriber’s line, route being exclusive of any switch used in
automatic switching mechanism at the ex- any connection established over the other
change controlled from the calling station to route, and there being a greater number of
connect said lines, a signal at the calling switches involved in a connection set up

t
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xchange by means of which such connec-
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over one route than there is in a connection
set up over the other route, and means
whereby the subscriber on the calling line
can control said switches as desired to set
up connections over either route as set forth.

96. In a telephone system,
called line, two separate routes over which
talking connections may be completed be-
tween said lines, automatic switches at the
exchange by means of which such connec-
tions are established, a ringing tone, a sig-
nal at the station on the caliing line, au-
tomatic means for giving said tone to the
calling subscriber over one_ route when a
connection is established, and means for au-
tomatically operating said signal over the
other route when the connection is estab-
lished. : _

97. In a telephone system, a substation, a
plurality of other substations, a gwitch 1n-
dividual to said first substation and having
access to said other substations, a group. of
control conductors extending from said frst
substation to the exchange, and a set of re-
Luys energized in combinations over said con-
ductors to control said individual switch to
hunt for and connect a desired one of said
other substations to said first substation.

98. In = telephone system, a substation, a
plurality of other substations, a switch indi-
vidual to said first substation and having ac-
cess to said other substations, and a set of
keys at said first substation, one key for each
substation to which said switch has access,

for controlling said switch to hunt for and

connect a desired one of said other substa-
tions with said first substation.

29. A switch control system comprising a
ceries of test conductors, a group of relays
less in number than said conductors, an indi-
vidual conductor for each of said relays, and
a set of keys equivalent in number to said
test conductors for emergizing said relays
over their individual conductors in combi-
nations to close test circuits over said test
conductors. : . g

30. A switch control system comprising a
series of test conductors, a group of relays

less in number than said conductors, a set of.

keys equivalent in number to. the number of
caid test conductors, a set of control conduc-
tors equivalent in number to the number of
relays and each control conductor being in-
dividual to one of said relays, and circuit

connections whereby when any one of said.

keys is operated a certain combination of

a calling and a_

‘called line,

7

said relays energize over their individual
control conductors to place a test potential
on the test conductor corresponding to the
operated key. ' '

31. In a telephone system, a subscriber’s
line, two automatic progressively movable
cwitches at the exchange individual to said
line, and means at the station on said line
for operating either of said switches sepa-
rately at the option of the subscriber.

82. In a telephone system, a subscriber’s
line, two single level automatic hunting
switches at the exchange individual to said
line, and means for starting either of said
switches separately at the option of the sub-
seriber.

33. In a telephone system, a calling sub-
scriber’s line, two single level automatic hunt-
ing switches at the exchange individual to
said line, called subscribers’ lines, the first
of said switches adapted when operated to
extend connection in the direction of any one
of said called lines and the second switch
adapted when operated to complete a con-
nection to any one of said called lines, and
means for operating either of said switches
separately at the option of the subscriber on
the calling line."-

34. In a telephone system, a calling and a
two separate routes over which
talking connections may be completed be-

tween said lines, automatic switches at the

exchange by means of which such - connec-
tions are established, there being a plurality
of switches involved in one route and only
a single switch in the other route, and means

whereby the subscriber on the calling. line

can control said switches as desired to set

up connections over either route as set forth.

35. In a telephone system, a calling and a
called line, two separate routes over which
talking connections mav. be completed be-
tween said lines, automatic switches at the
exchange by means of which such connec-
tions are established, there being a. greater
number of switches involved in a connection
set up over one route than there is in a con-
nection set up over the other route, and
means whereby the subscriber on the calling
line can control said switches as desired to
set up connections over either route as set
forth. - - :

In witness whereof, I hereunto subscribe
my name this 12th day of February, A. D.,

1923.
CLARENCK E. LOMAX.
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