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The present 1 invention relates in ﬁenerﬂ to
automatic telephone systems, but is more
particularly concerned with that- type of au-

tomatic system in which rotary connector

switches are used by calling subscribers to
complete connections to- called lines. Con-
nectors of this type, as is well known, are
adapted to pick out an idle line in a gwup
of lines or if all the lines in a. group. are
busy to notify the calling subscriber that the
number called is busy.

An object of the inv ention is to so arrange
the circuits of a connector of this type that
the testing of each line which was formerly
done by means of two test wipers is now ac-
complished by means of one.:

The particular manner in which this and
other results are accomplished will be de-
seribed fully her emafter IefGI ence being had
to the accompanying drawings.

Referring now to the drawings, in I‘lo 1

is shown an automatic substation A hwmo‘
a rotary line switch-C of-well known con-
struction individual thereto. - The line switch
(' in common with a plurality of other simi-
Jar line switches have access to rotary connec-
tors one of which is shown at 2. These con-
nectors are of the Strowger type having the
usnal et of 100 bank contacts arranged in
ten 1‘0\“9 or levels. They have access to sub-
scribers” lines similar to ‘the one shown at A

me of which is shown at A

In Tig: 2 is shown the test bank and pri-
vate normal eonductor leading from each
test contact, these being certain circuit ar-
umnmonfs which are necessary for the op-

eration of the rotary connector switch shown
‘1* H. _ Lo

In ovder to facilitate the description the
invention has been shown applied to an iso-
lated P. A. X. or private automatic exchange
but it will be 1ef1c11w apparent that it may
be used n o large automatic exchange where-
in a call is made through ' a plumhty of se-
lector switches and a connector switch.

Having briefly. described the apparatus
uzed in the sy fstom, the -operation_ of the
game will now be explained in detail. For
this purpose it will be assumed that the sub-
seriber at substation A desires to call the
sithscr 1b01' at substation A’ and. that the lat-
ter substation is of the Stl"&iﬂ"ht or 131‘3“'\7‘(‘1"59
e type. ‘ T

Whan the vecelver s rem

7@(:1 1r~17ﬂ

~and from ground, r

Serial No. 441,981,

A a-circuit is completed for the line relay
16 of the individual line switch C over the
line conductors: 11 and 12 in series.
energizing, relay -16.at armature 20 com-
pletes a circuit which ihcludes the switching

relay 15 and the stepping magnet 17 .in se-

ries, and at its armature 21 connects the test
wiper 81 to the above circuit'at a point mid-
way' between the :switching relay and the
said stepping magnet. The operation of the

Jline switch C now depends upon whether or

not-the trunk line with which its wipers are
associated is or is not busy. = If busy, there
will be a ground potential present on the test
contact engaged by the test wiper 31.7:The
switchir Jg 1‘019V 15 will be short circuited
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and the stepping magnet 17 being supplied .

with direct ground by way of the said test
wiper . will operate as-a buzzer to advance the
wipers 30-—32, inclusive, step by step in search
of-an'idle ’frunk line.: However in the pres-
ent case it will be assumed th t the trunk
line with: which the switch wipers were in

_engagement when the receiver was removed

at substation’ A wag idle. - Under these con-
ditions, upon the energization of the line
1olay 16, the switching relav 15 will be ener-

1zed 1mmedmte1y afterwards in series with
Lhe stepping magnet 17. - It may be stwted at
this pomt that the switching relay is of very

high resistance o as to pleveﬂt the energiza-

tion of the stepping magnet 17.in series with
it. - Upon operating, 1daV 15 disconnects the
line conductors 11 and 12 of the calling sub-
station from the winding of the line 1e11w 16
esnechvel\/ and eztﬂnds
them by way of armatures 23 and 25, wipers
30 and 32, bank contacts 34 and 36 nor-
mally closed springs controlled bv rehy 50,
and through the upper and lower windings

£ the line Ie]av 51 of the connector H.- The
Iine relay 51 will be energized over the line
circuit: and upon attra Gtm(T its armature 73
completes the circuit of the slow acting re-
lease relay 52. Upon energizing, this latter

3

relay at armaturé 75 prepares ths operating:

circuits of the connector H and at armature
T4 places ground on release trunk conductor
121 thereby establishing a holding- circuit
which extends by way of bank contact 85,
test wiper 81, armature 24 and its front com
tact, winding of the switching relay 15, and
the Wln'h‘lc of the st N Cmagnet 14
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holding circuit is completed before the line
relay 16 has had time to deenergize and
hence it serves to maintain the switching
relay operated throughout the connection.
This holding circuit also extends by way of
the private normal conductor 26 through
resistance R? to multiply connected test con-

tacts in the banks of connector switches

which have access to the line of the substa-

tion A whereby the said line is protected

from intrusion in the well known manner.
" The “calling -subscriber at. substation A
may now operate his. dalling’ device in* ac-

cordance wwith the first: digit-of the desired

numbéi thereby producing a series of inter-
ruptions in the line circuit of relay 51 which
operates in response ‘thereto. At each re-
traction of its armature 73 the line relay 51
completes a circuit which extends: from
ground by way of armature 78 and its back

- contact, armature 75 dnd its front.contact,

off normal springs 80 and 81, winding® of

~the slow acting'series relay 53, and through

£
r

the winding of the vertical magnet 125 to
battery.. The above is the circuit'over which
the first impulsé -to the vertical magnet is

~sent. Upon .the first vertical step of the

40

switch shaft the ‘off mormal springs are
shifted and the remaining impulses to the
vertical magnet traverse a new cirenit
which is the same as:the one previously
traced except that it includes the ‘off nor-
mal springs 80 and 82, and armature 83 and
its front contact, relay 53 being now ener-

gized. ~The vertical magnet 125 operates to .

raise the switch wipers 140—142, inclusive,
step by step -until they are placed opposite
the level of bank contacts in which are lo-
cated the contact set associated with the
line of the substation A”. The slow acting
relay 53 which is energized in series with

~ the vertical niagnet maimtains its armature

attracted throughout the vertical operation

of the switch and at the termination of their"
vertical movement deenergizes and transfers

the operating circuit to the rotary mag-

wonet 128,

- The cilling subscriber may now operate
his calling device in accordance with the
last digit .of the desired subscriber’s num-

ber. A series of impulses are thereby pro-

~ duted ‘in the circuit of the line relay 51

<
<

i

which retracts its armature a cotresponding
ntimber of times, each time sending an im-
pulse of current over the following circuit:
grotind by way of armature 78 and its back

- contact, armature 75 and its front contact,

60

off normal springs 80 and 82, armature 83
and its back contact, through the winding
of the series relay 54, back contact and ar-
mature 101, back contact and armature 94,
armature’ 119 -and its ‘back - contact, and
thence through the winding of the rotary
magrniet 126 to battery. The slow acting re-
lays 54 and 58 are energized in Yespomse to

1,597,784 -

these impulses, the former relay being in
series with the rotary magnet and the latter
in multiple. The slow acting relay 58 is
constructed so as.to retract its armature
slightly slower than the slow . acting relay
54.. Magnet 126 operates to rotate the
switch wipers step by step until they are

placed in engagement with the set of bank

contacts in which is terminated the line of
the subseriber-at substation A’ which we will
assume are bank contacts 150—152, inclu-
sive. ~The slow -actinig relay 58 operatés to
connect teést wiper 141 to the test relays 56
ané ‘57 The ‘operition ‘of the donnector

now depends upon whether or not the line ¢

of substation A’ s busy or idle. If busy,
there will be a direct ground potential pres-
ent oh test contact 151. A circuit is then
completed - exténding from ground on said

test contact by way of test wiper 141, arma- ¥

ture 105 and its frornt contact,‘ armature 116
and its back contact, where the' cireuit 'di-

vides; one'path extending by way of the nor-

mally closed springs controlléd by Telay 57

and through' the said velay ‘to battery, the

other one extending by way of back contact
and armature 85-and through the winding

of relay 56 to battery. . Relays 56 'and 57
willenergize over this circuit.” Under these

circumstances relay 56 is adjusted to attract o

its armature 94 before relay 57 attracts ar-
mature 102.. This adjustment is made so as
to prevent any false operation of the rotary
magnet at-this time and is very easily af-
tained in practice. Relay 56 upon energiz-
ing, establishes @ locking circuit for 1tself
at armdture 93 which circiit ‘extends from
ground on release trunk conductor 121 by
way of armature 93 and its front contact,
normally closed springs controlled by relay
58,-armature 116 ‘and its back contact, back
contact and armature 85, and through the
winding of relay 56 to battery. Relay 56
at armature 95 also places the busy tone on
the lower heavy talking conductor thereby

‘notifying the calling subscriber that the de-

sired line is busy. Relay 56 as before men-
tioned, at armatiure 94 also opens a point in
the rotary magnet circuit. Relay 57 upon
operating, establishes -a locking eircuit for
itself _at ‘armature 100 extending from
ground on release trunk conductor .121 by
way of. back -contact and armature 86,
through resistance R, aimature 100 and its
front- contact, and through the winding of
relay 57 to battery. 'The operation of relay
57, however, is without function at this time.
The calling subscriber knowing that the de-
sired line is inaccessible at this time will
veplace his receiver upon the switchhook
thereby releasing the connector H and the
line switch C'in the well known manner.
Having described the operation of the
connector H when the called line was busy
it- will now be -assumed that the line of the
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substation A’ was idle when connection
thereto was attempted. Under these circum-

stances there will be no ground potential on:

test conta 51_151 and no cn‘cmt will be com:-
pleted on lest relays 56 and 57. Then fol-

lowing the deen@rwmtlon of the slow acting

1’(,1‘1}7 58 a cirewit is- completed extendlnn
from ground on release trunk conductor: 191
by way of dlmature 93 and its back contact;
upper winding of relay 59, upper. winding

“of relay 60, back contact and armature 105

test wiper 141, test contact 151, winding of
the switching relay 160, and through the
winding of the stepping mapgnet 162 to bat-
tery. Relays 160, 60 ‘1nd 59 enelgizé over
this cirenit: however due to a mechanical
111terlocl\1ng device controlled by the arma-
ture of the line relay 161 which'is now nor-
mal, the switching relay 160 only attracts
its armatures enough to disconnect the line
of the subscriber at substation A’ from its
normal battery and ground connections in
the line switch C”.  Relay 60 upon energiz-
ing; establishes ‘a locking circuit for itselt
at armature 118, at armature 117 places
ground on test wiper 141 through resistance
')I

the ringing circuit. Relay 55 upon energiz-
ing, establishes a locking circuit for its self at
armature 109, and at al’mature 108 places
direct ground on test wiper 141. When the
relay 60 energizes ringing current is inter-
mittently. projected over the line of ‘the
called substation A’ until the subseriber
thereat responds. When this occurs a path
for divect current is provided over the line
loop of the called subscriber through the
upper winding of the ring cut off rehy 55
to battery. Relay 55 energizes over this cir-
cuit, establishes a lockmg circuit for itself

at armature 90 and at armatures 8¢ and 91
s off the ring and at the front contucts of

C17
these armatures ﬁnwlly completes the t( Iking
connection. Conversation may now be car-
ried on between the subseribers at substa-
tions' A and A’ battery being supplied to the

calling subscriber from the Wmdan‘s of the.
and bmttfny heing supphed to:

line relay 51
the called subscriber from the w vindings of
the back bridge relay 50. It will of course,
be nnderstood that the back bridge relay 50
end Oi/es over the line loop at substation A’
operates to reverse the battery over the

Tine of the calling’ substation A to operate
v meter or for any other desirable puirpose.
WWhen the conversation is complnted both

subsceribers will replace their receivers there- .

by causing the release of the connector I
and the line switch C. If the calling. sub-
seriber at substation A hangs up before the

called subseriber only the line switch ¢ will .

be release:d.  This is accomplished in the fol-
lowing manner: upon the receiver being re-
p@@ﬂd at the c‘illmr substation the cirenit of

5 the line relay 51 is broken and upon this

‘upon

', and at armatures 115 and 120 completes '

VlS shown diagrammatically in Fig.

a8

relay “deenérgizing, the circuit of. the slow
acting" releage zelay 52 is opened.  Relay 52
refracting: its -armaturves, “removes
ground from the release trunk' conductor
121, Upon Ith 51 retracting its armature
and before the deenergization of relay 52
an impulse of current is sent to the slow

acting relays 54 and 58. Upon operating, re-

lay b8 serves to remove ground through the

uppet windings of the relays 59 and 60 from
the relesse trunk conductor 121. 'Ground is
therefore J‘f'emo»ved for a -short'interval from
the release trunk CODdu tor 121, the circuit
of the switching relay 15 of the line switch
C is thus broken and upon its deenergization
the line switel-C assumes its normal posi

tion.. Upon the deene:t:'g‘ization of relay 58,
ground. is replacedon the release trunk con-
ductor 121 ever the following circuity ground
by way of front contact and armature 108,
armature 117 and its front contact, armature
105 and its back contact, upper winding of
the switehing relay 60, upper winding of
relay 59, back contact and armature 93, and
thence to the release trunk:conductor 121.
In the above manner the connector ¥ ig pre-
vented from being released until the called
subseriber - re ‘nlaceo hig receiver upon the
switchhoole,  When the' called subseriber
hangs up, the back bridge velay 50. deener-
gizes and «t armature 7 com1metes the re-
Tease magnet circuit. . Had the called sub-
scriber hung up first the connector H would
be released immediatel v upon ‘the calling
subseriber replacing his receiver upon the
switchhook in a well known manner.

Taving described the operation of the
con nector I when a covmechon is made with
a straight line, its operation will now be ex-
plained when the subscriber at substation A
desires to call an operator who has several
trurﬂ s listed on the same number. In this

ase, the connector H is adfqﬁ ed to select
'md ‘conneet with an idle one of these trunks
or-if all are busy - to notify the calling sub-
scriber of this fact. Where there ave a num-
ber of tlunko Tligted under the same number
tllu private normal conductor leading from

ach test sontact has a resistance in it. Thig
The
last trunk of the group, however, has its pri-
vite normal conductor connected in the usual
manner. = The resistances R and R’
connector H are all of equal value,; say 500
ohms. The resistance R* and the several
resistances R are also of the eame value! It
will of course be understood -that this re-
sistance is only comparative and might be
of any value necessary to secure tho . proper
operation of the connector switch H under
vmous opcmtmﬂ conditions.

To proceed, it will be assuroed that the
subseriber at su Wu%mn A has vemoved his
receiver. fu.i eperated his calling device for
the first digit ‘of the desired number. "

in the’
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- line relay 51 has in the usual manner con-

10

trolled the operation of the vertical magnet

125 in stepping the switch opposite the lovel

of bank contacts in -which is lomted the de-
sired group of trunk lines.

The calling subscriber may now: opemte‘

his calling devme for the last digit of- hls

desired *mmLer thereby prodncm(r a-series

of 'int eu‘upblons in. the circuit of the line
relay 51 which deenergizes a plurality of
times in. response thereto. As before, at
each retraction of its armature 78 an impulse

‘ of current is sent to the rotary magnet 126

ax
rOo

40:

50
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141 through a resistance of -500-chms.

in- series with' the slow acting relay 54 and
v-multiple with the slow actinrr relay . 58.
The votary -magnet 128 Ohel‘l{es to rotate
the switch wipers into englgex nent with the
set -of banks associated with the first trunk
line ot the “group.
58 operates.to connect the test wiper 141 to
the test relays 56 and 57. © If this-first. trunk
lne ' may be busy-a ground potential will be
present on-test- contact engaged by test wiper
The
test relay 56 is so adjusted -that it will not
energiz¢ in series with 500 ohms.. An en-
ergizing -circuit for relay--57, however, is
now -effective extending from the -grounded.
test contact engaged by test- wiper 141, by
way of the sald test wiper, armature 105 qnﬂ
its front contact, armature 116 and its back
contacdt, normally closed springs -controlled
byrelay 57, and through the winding of said

relay to battery. Upon energizing, “relay 57
at armature 100 establishes a locking cireuit

for itself and at the same point breaks its
connection to the test wiper 141. It will be
noticed. that the locking cireuit of relay 57
has ‘the resistance R included. in it: 'This
provision is. made for the reason that if this

“resistance were not included in the locking

circuit of relay 57, relay 56 might receive &
direct ground nnpulse and energize. THow-
ever, this is not possible with the resistance
R in this circuit.

front contact and armature 102; back. contact

and armature 94;-armature 119 and ‘its-back
contact, and through the winding of the
M'mnet 126-

rotary mwnet 126 to battery.
operates to votate the switch’ wipers onestep
into engagement with the seeond ‘trunk. Tine
of the group and at armature 110 breaks the
locking circuit of the test rehy 57 which de-

energizes breaking the:cirenit of the rotary
The.

maonet 196 which deenergizes. also.
slow acting relay 58 is energized in: multlple
with the ‘“otary magnet and serves to: main-
tain the test wiper 141 in connection with
the test relays 56 and 57.: Should this next
trunk line be busy and provided it is not
the last one of the group, ground potertial
will again be present on it through a resist-

-straight or private line.

The slow acting relay

‘either of the test relays 56 and 57.

"By the operation of relay
57 ‘a circuit is completed extending from -
ground on release trunk:conductor 121 by
way of armature 86 and its -back :contact,

1,507,784

ance of 500 ohms and the test relay. 5
be -again, energized to:-complete .the rotary

'm‘,wnet circuit, which magnet will operate

as before to rotate the switch wipers another
step and-to cause:the deenergization of the
test‘relay 57. . This alternate operation of

‘relay 57 and. nnonet 126 will continue until
an idle trunk. hne 18 found or until the switch
<wipers are rotated into-engagement with the
Should this”
trunk be busy also’ direct ground potential -

last trunk line of the group. -

will be present on-test - contact engn Qed by
the test wiper 141. - Relays 56 and 57 will
both be energized as in the first case de-
scribed 'Wherein the. call was made with-a
Relay 56 upon op-
erating, will ‘'establish a locking. cirenit for
itself at armature 93, at armature’ 94 open

the rotary magnet circuit, and: at armatuve
95 place the busy tone on the ealling sub-

scriber’s line. -

However; should one of the trunk hnes of

the group be 1dle there will be no ground po-
tential whatseever present on this test contact

and ‘upon the switch wipers being -retated ©

into engagement. there will be no cn‘cmt for
Then
following the deenergization of the slow act-
ing relay 58 a circuit;fm‘ the switching relavs

59 and 60 will be completecd.” Sheuld -this
frunk line not be the-last one of the group
the private normal conductor will of course
have a resistance of 500 ohms on it. - The re-
lay 59 is so adjusted that it will not energize
in series with the switching relay of the
ealled line- switch: and 560 ohms resistance,
The Telay 60, however, operates over a cir-
¢uit e\tendlnﬁ from ol‘ound on release trunk
conductor 191 by way-of armature 93 and: its
back ' contact, upper -winding -of relay 59,

upper ‘winding ‘of the switching relay 60,_
back contact and-armature 103, test wiper.

141, test- contact of the selected trunk line,
pnvate normal -conductor through the 500
ohms resistance, winding of -the switching
relay and: steppmtr m‘wnot of the associated
line ‘switch - to - battery Relay 60 and -the
qthclnng relayof the line switch associated
with--the selected .trunk line will energize
over:this circuit. Relay 60 upon-operating,
establishes a locking cireuit for itself at
armature 118, at armature 117 places or ound

through a resistance of- 500 ohms on test.

wiper 141, and at armatures 115 and 120 com-
pletes the ringing circuit..
that this line has a- ground potential on-it

through a resistatice of 500 ohms and should

1‘othor connector switeh attempt to connect
therewith, the relay similar ‘to relay 57 will
be operated -and this switch will.be caused

57 will

Tt »will be seen

70

it

50
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105

110

115

to' rotate into- engagemient avith the wmext -

trunk line.  Upon the operation of relay- 60

‘ringing . current -is mtermlttentlv projected

over the selected trunlk line in the same’ man-
ner as hefore dmt‘rlbed “When-a vesporse is

139
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obtained from the operator ring cut off relay
55 isenargized and the succeeding operations

“take place in identically the ¢ame manner as
-weg hereinbefere fully explained.

Should however, the trunk line be the last
one of a group and idle, then both switch-
ing relays 59 and 60 will be energized and
direct ground potential will be placed in the
of the.associated line 'by. way

of the test wiper 141. Thus should an-

-other connector switch attempt to connect

with this. line both the relays similar to re-

Jlays 56 and 57 in this switch will be ener-
‘gized and.a busy tone transmitted to-the

calling: subscriber. ‘ e

It will be seen from.the above that this
inventicn provides ‘a - rotary - connector
switch which accomplishes the same results
with one test wiper as was formerly -done
with'two. - . . .

Having fully deseribed and ascertained
the features of the invention, what is de-
sived to have. protected by Letters Patent
will be pointed out in the appended claims.

What I claim as my invention ig:— -

1. In a telephone system, a calling sub-
scriber’s line, an automatic switch associated
therewith, a group of telephone lines having
terminals in -said switch, means controlied
by said calling subscriber for controlling
said switch to connect with a line in’ said
group, a pair of relays for said switch,.a
single test wiper, means for energizing one
of said relays by way of said test wiper
when connection is made with one line in
said- group, and means for energizing the
other of said relays by way of said test
wiper when. connection is made with another
line in said:group. S

2. In a telephone system, lines of two
classes, an automatic switch for connecting
with' said lines; test contacts for said lines,
means in said switeh effective when a line
of one class is connected with for placing a
certain busy potential on the test contact
thereof, and means in said switch effective in
case a line in the other class is. conzected
with for placing a different busy potential
on the test contact thereof. v

3. In a telephone system, lines of two
classes, an automatic switch for:connecting
with said lines, test contacts for said-lines,
means in said switch effective when o line
of one class is connected with for placing a
certain busy potential on the test contact
thereof, means in said switch effective in
case a line in the other class is connected
with for placing a different busy potential
on the test contact thereof, said means com-
prising two relays, and means for energiz-
ing one or both of said relays depending on
the class of line connected with.

4. In a telephone system, called telephone
lines of two classes, a test contact for each
line, an automatic switch having a test

‘ot said test contacts, a pair of r

wiper adapted to be connected with any one
1

switch each for applying a different busy
potential to test contacts connected with, the
second of said relays also -having means-for
applying ringing current to the called line,

‘sald seccud relay operative when the called

line belengs to one class. and both of said

-relays coperative if the called line is of an-

other class, means controlled by the first re-
lay for making ineffective the busy potential

applied by said second relay so that the

busy potential applied is dependent on the

cetags of the line called.-

5. In a.telephone system, called lines of
two classes, an automatic switch having ac-

cess to said lines, a pair-of relays in said

switch, means for energizing only one of said
relays when connection is made with ors
of said lines to makeé that line busy, means
for energizing the other of said relays when
connection is made with another 6f said
lines, and means operated by said other re-
lay for making ineifective the busy potential

capplied by said first relay.

6. In a telephone system, different kinds
of lines, a test contact for each one of said
lines; an automatic .switch «for. connecting
with any one ot said test contacts, and means
in said switch effective when the switch is

connected with a test contact of-one kind of

line for applying a busy potential to its test
contact, and means in said switch effective
when the switch is connected with a test con-
tact of another kind of line for applying a
busy potential of a different character. -

7. In a-connector having' lines: and test
contacts accessible thereto, means for plac-
ing test potentials on the test contacts of
lines when the same are called and found
idle, means in said switch for determining
the values of applied test potentials, and
testing means in said switch selectively re-
sponsive to such test potentials when lines
are called and found busy, said potentials in
the second case being applied to the test con-
tacts of the lines called by other connectors.

8. In a rotary connector, a - test wiper,
test-contacts accessible to said conneetor hav-
ing two ditferent test potentials on them,
two relays in said connector connected to
said test wiper in multiple when the same
engages a  test coentact, both relays being
responsive to one potential and only one
relay being responsive to the other poten-
tial, and automatic operating mechanism in
said connector controlled jointly by said twe
relays. _

9. .In a rotary connector, a test wiper, test
contacts accessible to said connector having
two different test potentials on them, two
relays in said connector connected to said
test wiper in multiple when the same en-
gages a test contact, both relays being re-
sponsive to one potential and only one re-

k5 2
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lay being vesponsive to the other potential,

‘a'motor magnet in said switch having a. cir-

cuit closed by contacts on one of said relays,
and: contacts on'the othier of said relays for
opening said circuit. - -

10: In-a rotary :connector, a test wiper,

“test contacts accessible to said wiper, two

relays in said connector operable when said
wiper is in engagement with a test contact,

-contacts on one relay for placing a certain

potential on said wiper, and contacts on the
other relay for placing a different potential
on said wiper. - e : ‘

11. In a rotary connector; a test:wiper,
test contacts accessible to said  wiper, .two
velays in:said connector operable responsive
to the engagement of said:wiper with a test

‘contact; & resistalce; contacts on one relay

for grounding siid wiper through said. re-
sistance, ‘and contacts on -the. other relay

for short-circuiting said vesistance.

12..In a. telephone system, a plurality of
lines, automatic switching mechanism: for

extending said. lines. when' calling, an au-

tomatic switch for-extending connections to
said lines when the same ave called, indi-
vidual test -contacts for said lines in the
baiiks of said switchy means effective when-
ever any one of a certain plurality of said
lines -calls “for connecting a -source ‘of test

potential to the test contact individual to -

‘the calling Tine, and means effective when-
‘ever any other line calls for connecting: a
source of test potential to the test: contact
individual to the calling line over a dif-
ferent -civeuit, .whereby - different test po-

‘tentials' are present ‘on said: test. contacts

. when the corresponding lines are tested; and
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testing means in said automatic switch selec-
tively responsive to said test potentials.

13. In a telephone system, a plurality of
lines, automatic switching mechanism for ex-
tending said lines when calling, an automatic
switch for extending connections ‘to- said
lines when the same are called, individual
test contacts for said lines in the banks of
said switch; means forplacing direct ground
on the test contact of any one of & plurality
of lines when such line ‘is calling, and
means for grounding the test contact of any
other of said lines through a resistance when
the same is calling.- - :

14. In a telephone system, individual and
grouped lines, a cut-ofl relay ‘individual to
each line, a test contact individual to each
line, a connection from ‘each cut-off relay

‘to the associated ‘test contact, resistances in-

‘of line calling,
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serted in-said: connections in the case of all

the grouped lines except the Iast line of each

‘group,. and means effective when any line

is calling for connecting a source of cur-

rent to the associated test contact direct or-

through a resistance, depending on-the kind
over-a circuit excluding- the
associated cut-off relay. ; v o
.15, In a telephone system, a rotary con-
nector; groups of lines accessible to said con-
nector; test contacts for said lines in the
bank of ‘said connector, cut-off relays for
the -last lines of the. several groups con-
nécted direct to their - associated  test con-
tacts, cut-off relays for the other lines of
said groups . .connected to their associated
test -contacts through resistances, and ‘con-
tacts on each cut-oft relay for connecting a
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source of -test potential to the associated -

test “contact, either direct' or through the

-associated resistance, if one isi present..

16. In a telephone system, called:lines of
two. classes, an automatic switch: for extend-
ing connections to any of said lines, a test
contact for each: one of said lines; means
for: placing a-busy condition: on the test con-
tact of ‘a line when a: connection is extended

;thereto; and meansg in: said switch for chang-

ing said busy condition providing said line

is of a certain: one of said: classes. :
17. In a telephone system, a group. of

lines, a cut-off relay for each of; said: limes,

‘a test-contact for each of said lines, a con-

nection from each cut-off relay to the asso-
ciated test contact, resistances inserted in
said eonnections, means for energizing’ the
cut-off relay of a line ins series with: its as-
sociated: resistance when the line is called,
and means for energizing the cut-off relay
of ‘a line independent of its associated re-
sistance when the line is calling. :
18, In_a telephone system, two kinds of
lings, test’contacts for said lines, automatie
switches for exténding calls to or from said
lines including ‘¢onnectors for extending con-
neetions to said lines, means for establishing
distinctive busy conditions on said test com.
tacts in' accordance with the Kkind of line
when said lines are busy, means associated
with the limes for setting: up the distinctive
busy conditions-if the lines are calling, and
means in the conmectors for setting up the
distinctive busy conditions if the lines #re
being ealled. - :

Signed by me at Chicigo, Illinois, ‘this
15th day of Januvary 1921. '

: - JOHN E. GARDNER.
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