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To «ll swhom it may concern:

Be it known that T, Geranp Deaxax, n
citizon of the United States of America, and
a rvesident of Berkeley, Alamedn county,
California, have invented a new and useful
Improvement in Autojatic Telephone-Fx-
change Nystews. of which the following is a
specification.

My invention pertains to awdomatic tele-
phone exchange systens in general, but more
particutarly to an improveld electrical cir-
euit for what is commonly called a *con-
nector switeh ™ or simply a “ connector,” of
the general physical form desceribed in Pat-
ent 815,176, granted to Messes. A, E. Keith,
J. Erickson und C. J. Erickson on March
18, 1006, These switching machines ave
electrically operated aud by an endwise and
rotatable step by step movement of a shaft
are capable of making any one of a number
of possible connections.

In any connector in which the releasing
feature dependds upon the simnitaneous
prounding of both sudes of the calling line,
it is desirable, in order to preveni a prema-
ture disconnection, due to a second party on
the calling line attempting to call or other
wise grounding both sides of the calling line,
that (he connector shall not release follow-
ing the simultaneous grounding of both
gides of the ealling line, nnless the line eir-
cuit is open at all stations conmected to it
Tu my improved cireuit arrangement, T pro-
vide for this desirable feature.

In an antomatic telephone exchange hav-
ing party lincs, facilities must be provided
whereby a station on a party line may eall
any other station on the same line. Such
connections as these are commonty ealled
“yeverting” conmections or calls. Tt s,
therefore, desivable that a conncctor shall
be capable of making such connections in
the wsual manner, in addition to regular
connections to non-busy lines. In other
words, a connector must be capable of dis-
regarding the “husy ” guard on the line con-
tacts when making reverting calls, but not
on attempted connections to other busy
lines. In my improved cirenit T pravide for
such a connector.

In estublishing two-party line service in
an existing automatic telephon. exchange,
equipped exclusively for wain line rervice;
it is desirable to avoid the necessity of in-
stalling new or additional ringing ma-
chines at the central office, and replacing the

ringers at the subscribers’ stations.  Tnomy
improved party e systets. §provide foran
arrangement. whereby o complete and effi-
cient two-party fine sevyiee tay e vendered
by the use of the old main Tine ringing
ciquipment, it being unnecossary to replace
either the vinging machines or ringers.

In the preferved form of wy boproved
parly line systein, | termiinale tlie line from
Lo snbseribers’ stations at the central office
either divectly or indirectly on u “selector
switeh ™ or other similar picee of switehing
apparatus.  For conveunienee, 1 will madee
nse of. in deseribing myv nvention, the type
of “selector ™ deseribed in UL S Petent No
#155321, granted fo Messeso X0 0 Keith,
John and Chavles ), Brickson, on Macely 15
1006, 1t shonld Le understood that i the
adomatie telephone systems i commercial
wse to-day, the connector selects the last two
digits of ¥ number and that sl previous dig-
its are seleeted by selectors. This, inan au-
tomatie telephone exchnnge of 5 eapueity
requiving the use of for digits inoail nume
bers, the Arst two digits I oevery «
selected by a firsl ond seeond wole
spectively. and the lost two digits by
nectar,

Tu the preferred forne of my improved
party line system, 1 provide for o pluradity
of classes of connectors, there being
many elagses of conneclors ax there are sha-
tions on o parly tine. Fach elass of con-
nector i arranged to eall its corvesponding
elass of station enly, and each purty hine by
the properuitiplving of connector = bank ™
conlaets Is made availalle To as many clisses
of conneetors ag there are elasses of stadions,
Therelore, by assigning sueh ninabers o the
various stations ona party Hoe as will eause
the proper counector to be picked up anto-
matically, during eatling, noe special operat-
ing methods are vequived on the part of the
calling subseriber in establishing n connec-
tion to any station, party line or otherwise.

As previously stated, the connector selects
the last two digits of a nwnber and selectors
all previous digits. Therefore, it may be
said that the purpose of selectors is to
select antomatically, the proper connector.
The selectors how in common use are ar-
ranged to select an idle trunk in anyone of
ten groups of trunks, running to ether se-
lectors or connectors. The fipsl gronp eor-
responds to the figure 1 and is selected by
calling ome on the subseribers’ station dial:

HEN

60

80

90

100

195

110



10

15

20

30

35

490

o
=

£5

“sketeh of a selector .for
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the second gronp lo the figure 2, and =0 on
{o the tenth group which corresponds to the
figure @ Sinee the connector must select 1he
last two digits of every nmmber it follows
that each connector must have access to at
lenst one hundred Tines, 4. ¢, 00, 01 to 98, 9%,
In my improved party line system ar raniged
for example, for the purpose of illustration,
for fonr stations on a line, there would be
four classes of connectors, each clags having
aecess Lo the same gronp of lines. This
would be sceamplished by multiplying the
connector banlk contacts, they being num-
bered from 00, 01 o, 98, 99, before each class
of conneelor.  Now Lo permit the selection of
the proper connector, it 1s only necessary o
conneet caeh class of connector to different
groups of bank contacts or levels on the pre-
ceding selectors. 'Fhus, in the part leular
ase of the four party lines cited, the first
elass of connectors might be connected to the
first group of trunk contacts, on the selee-
tors, and the second class of connectors to
the second group of contacts, and se on. In
this mauner, line 01, for example would be
celocted whenever the following last three
digits were ealled, 101, 201, 301, 401, provid-
ing, of course, that any previous digits called
are the snme in all cages. In each case, how-
ever, a different group of connectors would
he velected with a result that the correspond-
ing station only, on the party line, would be
called.

In Figure 1 1s shown a diagrammatic eir-
cnit sketeh of a simple form of an autematic
teleplione set. In Fig. 2 is shown a circuit
extending a call
from the subscribers’ line to a connector or
to another sclector. Jn Fig. 3 is shown a
cirenit sketeh of my improved form of
party line connector. Yig. 3% shows a modi-
fieation of the ringing cireuit of the con-
nector eiveuit shown in Fig. 3. In Fig. 4
is shown the line circuit condition with re-
spect to the connector during the establish-
ment of a reverting call. Figs. 54, 5% and 5¢
illustrate the line cirenit conditions with
respect to the connector met with in attempt-
ing to establish a connection with a busy
line. In Fig. 6 is diagrammatically shown
the ringer and ringing generator connections
of a {wo-party line system, adapted for use
with antomatic apparatus.  In Fig. 7 is
dingrammatically “shown the ringer and
generator connections of a four or other mul-
ti-party line system, employing harmenic
or other stmilut ringers requiring a different
kind or arpangement of ringing generator
current.

In thé aceompanying drawings, Fig. 1 1s
a simplified sketch of the general form of
subseribers’ telephone circuit, required to
operate the automatic central office appa-
vatus, réferred to hercinafter. 1t forms no

part of my invention and is shown here,

-

b
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merely with the purpose of illustrating 1he
operation of the selector and connector de-
seribed later on. A detailed description of
the full circuit will be found in UL 5. Patent
No. 866,639, granted to Edward D. Tales

“on September 24, 1907, In the figure, con-

tact springs 70, 71 and 72 illustrate parts of
both the calling and release circuits, but in
veality, separate sets of springs arce used.
The calling cirenit springs are controlled hy
the dial on the face of the subscribers’ set,
which (lial affords the subscriber the neces-
sary means for sending the proper impulses
over the line to the central office apparatus.
The release civeuit springs are controlled by
the switch hook. Contact springs 73 and 74
are controlled by the calling dial and break
contnet when the dial is moved out of its
normal position.  The object of these springs
is to open the normally closed circult
{hrough the telephone set while calling. A
ringing key iz shown at 96, When operated,
it opens the telephone circuit through con-
tact springs 75 and 76 and connects line
VI to earth 15, at 77, A transmitter is
shown at 78; an induction coil at 81; a
switch hook and contact at 79 and 80 and
a receiver at 82

Fig. 2 illustrates a selector of the general
type, deseribed in U. 8. Patent No. 315,321,
granfed to Messrs. Alexander L. Keith,
John Erickson and Charles J. Erickson on
March 13, 1906, This selector forms no part
of my invention and is referred to herein
for the purpose.of illustrating the preferred
form of my improved connector circuit and
party line system. V’ and R’ are line re-
lays, controlling springs 17, 2", 3", 4" and 5.
PM’ is a magnet, commonly known as the
“ private magnet,” controlling side switches
8%, 89, 90, 01 and 92. M is a release magnet;
R a release relay; VM’ is a magnet con-
trolling the vertical movement of the wipers,
RM’ is a magnet controlling the horizontal
movement of the wipers. These magnets
are commonly known as the “ vertical 7 and
“rotary 7 magnets respectively. VW, PW’
and RW’ represent the vertical, private and
rotary wipers respeetively.
RB represent the vertical, private and ro-
tary sclector bank contacts, which also form
part of the conncetor circuit shown in Fig.
3. VL and RL represent the line wires from
(e subscribers’ station. VN, PN and RN
represent the vertical, private and rotary
connector bank contacts also shown in Fig.
3. CO is a cut off relay.

Figs. 8 and 34 illustrate my improved con-
nector circuit. VB, RB and PB represent
the vertical, rotary and private selector bank
contacts respectively, also shown in Fig. 2.
V and R are line relays, controlling springs
1,2, 3, 4 and 5. A is relay bridged across
the ealling line side of the connector and
B & similar relay bridged across called line

VB. PB and-
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side of the connector. C and D are slow
acting relays, controlling the release eirenit.
The air gap of relay C is adjusted so that
it is quicker in falling back than relay D.
F and T represent relays associated with
the busy release and the reverting non-re-
lease circuits. G vepresents the vonnector
release magnet. VM the vertical step by

step magnet: RM the rotary step by step |

macnet; RR the ringing relay controlling
the three swinging springs 51, 51 and 563
10, 11, 12 and 13 represent stde switehes
controtled by the privale magnet P VWY,
PW and RW vepresent the vertieal, private
and rotary wipers respectively, and are nr-
ranged to engage connector baule contact
VN, PN and RN. The conneetor bank con-
tacts arve connected to the line =ide of the
solector cirenit as shown by corresponding
letters in Ifg. 2.
gent vontacts controlled by the connector
<haft. These contacts close whenever ashaft
is out of its normal position; 16 and 17
represent condensers through which con-
versation is carvied onj 47 represents nocon-
denser placed in the grounded side of ring-
ing cirenit; 66 represents a busy tone trans-
former or its equivalent.

The side switch of both the selector and
connector consists of a number of movable
springs and fixed contacts, and is controlled
by the private magnet, the whole heing «o0
designed that the side switch is normally
held in what is called its first or nornwad po-
sition under the tension of a spring or
springs, which tend to force the side switch
into its so ealled second and third positions.
The private magnet of the conneetors when
first energized and then defnergized, oper-
afes an escapement, causing the side switch
to step from its first or normal position into
its second position. This means that the
movable springs are caused to brealk con-
nection with the first series of fixed contacts
and make connecfion with the second serics
of fixed contacts. When the private mag-
net is energized and deénergized a second
time, it canses the side switch to step from
its second to its third or last position. The
side switelh of a selector steps into ils see-
ond position when energized and into its
third position when degnergized. The sude
switeh is caused to resume itx normul posi-
tion by energizing the release magnet, which
magnet in addition to forcing the side
gwitch back into its normal position, re-
leages {he switeh shaft to which the wipers
are attached, allowing the shaft, first to ro-

|
|
|

D lween spring

|
i

1

connector V is encruized, contanct is made
between springs 3 and 4. When relay R is
energized contnef i< made hetween springs
4 and 5. When reluys Voand R are ener-
gized shnultancousiy, condac is made be-
1 and 2 in addition to the
contacts previotsly mentioned.

Tn Fiws. 4, 5,6 and T are iHhustrated line
civenit conditions invelved 1 my improved
party e svsten. In Fig, ix dlagram-

| matically Mi=trated the ealling line cirenit

condition during a reverting call when the
cide switch of (he connector is in its second
position.  In Figs. 5% 57 and 3¢ arve illus-

| irafed diagrammatically. line civenit condi-

tions of connector hank contueis of busy
Tines, such as met with m acinal practiee.

Fig. 5%, represents the Hine eireult condi-

ktion of a ealling line before the called snb-

Springs 58 and 59 repre- |

tate horizontally, and then drop vertically |

to its normal position, the shaft, as before
stated, being capable of a vertical and hori-
zontal twotion,

Tn both the selector and connector, line
relays V and V7 and R and R” operate in
the following manner: When, relay of the

Gepibor has answered.  In Figo 6% 1s showuy
the cireuit condition of the sime line after
the snhseriber has answered,  To Fig, 5 ix
iown the line eirevit condition of a called
lise during,conversation. In Fig. 6 1s lus-
trated dingrammatieally, the subseribers’
station ringer and central office vinging gen-
erator connertions in my improved two-
party line svstem, making use of the ordi-
nary main fine equipment. A and T3 repre-
sont the two stations. At station A, ringer
Q is connected to ground 15, from line wire
RIL through condencer P At station B,
the vinger 07, 1= Iridged across Ime n series
with eondenser 13 96° and 96" represent
ringing key contacts: (& reprosents the ar-
pangement of the ringing civeuit of a con-
neclor on a vegilar connedtion when station
A ouly ix to be ealled. AU D is represented
the areangement of the ringing cireuit of a
confector on a regular connection when sta-
tion B3 only is (o be called. At 1 s repre-
sented the ringing elvenit areangement of
the conneclor on a reverting call, when sta-
tion A is ealling station B or when station
T is ealling station A, T should be noted
that when station A ealls station B the
ground requived to operate ringet Q' 1s
capplied by ringing key 96 of station A.
In Fig. 7 is diagrammatically AMustrated a
four-party line system, employing harmenic
or other special ringers, ringer R, being so
desigrried s to vperate only on current from
ringing generator Iy; R, on current from
ringing generator F, and so on. K, K,
ete. represent ringing keys.

To establish a connection with the pre-
ferred form of my improved arrangement
of equipment and circuits, the calling sub-
seviber removes receiver, 82, Ifip. 1, from
switeh hook 80, thereby closing the 1 cir-
cuit to the contral office through contacts 79
and 80, The subseriber niny now proceed t

| operafe the calling dial as determined by the

mimber of the station to be called. One ac-
tion of the calling dial is to cause the
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grounded spring 70, to make a series of con-
tacts with spring 71, the number of contacts
corresponding to the digit called. At the
end of these series of contacts and just be-
fore the dial resumes its normal pesition, a
momentary impulse is sent over the opposite
side of the line by a momentary connection
made between ground spring 70 and spring
72. The closing of contacts 70 and 71 canses
current to flow from ground 15, Fig. 1,
through 70, 71, 75, 76, line wire VL, to the
central office, thence through %3 and 84,
Fig. 2, 88, 884, winding of relay V', to
battery 14, and thence to ground 15. The
current thus caused to flow energizes relay
V’, Fig. 2, causing contact to be made De-
tween springs 37, and 4', with a result that
a closed circuit 1s established from ground
15, Fig. 2 through 47, 37, 04, winding of ver-
tical magnet, VM, battery 14 to grennd 15.
The encrgizing of the vertical magnet, VM,
eauses the sclector shaft to step up one level,
placing the vertical private and rotary
wipers, VW’, PW’, and RW’, respectively
opposite the first level or horizontal vow of
selector bank contacts, VB, B and RDB.
By sending a series of impulses over line
wire VI, as above described, the vertical
magnet VM’, canses the selector shaft to
step up one level for each impulse. As pre-
viously stated the final impulse sent over
line wire VI, is followed by a similar one
over line wire L., A circuit being estab-
lished from ground, 15, Fig. 1, through 70,
72, line wire RI. to central office, thence
through 86, 87, Fig. 2, 90, 90*, winding of
relay R’ to battery 14, and thenee to
ground 15, Relay R’ now, operates and
closes contuct befween springs 47, and 57,
Fig. 2. with the result that n cirenit is estab-
Lished from carth 13, Fig. 2. through 47, 57,
winding of private magnet PM, battery 14,
to earth 15. This causes the private magnet
PM’, to operate and open contact at 94 and
step, so to speak, the five side switehes, 88,
89, 90, 91 and 92 into their second position,
thus connceting switeh 88 to contact 889,
89, to 89U, 840, to HO", 01 to V1Y, and 92 to
998, The closing of contact between 91
and 917, causes a current to {low from
ground 15, through switch 91, 91%, winding
of rotary magnet RM’, through vibrating
contact 95, batlery 14, to carth ngain at 15,
The rotary maguet, RM’, thus energized,
causes the selector wipers to be rotated into
connection with the first sef of trunk con-
tacts of the level to which they have heen
stepped.  Should the first trunk he busy, a
ground connection will he found upon the
private bank contact PB. A cnrrent will
now flow from PB to PW’, through wind-
ing of relay RR’, 89, 89", winding of mag-
net PM’, battery 14, thence to ground 15
In this manuner, the private magnet, PM’,
will remain energized and the rotary mag-

1,024,184

net will condinue to cause the switch shaft
and wipers to rotate. 1t should be stated
that the winding of relay RR’, is of a com-
paratively low resistance compared with the
winding of magnet PM’.  For this reason,
relay RR’, is ot energized when a circuit
is established from the ground on the pri-
vate bank contact PB, through the wind-
ings of relay RR’, and private magnet, PM/,
to battery 14. When a non-busy trunk is
picked up, the ground connection o PB
will not be
allows the private magnet PM’, to resume
its normal position and in so doing causes
the five side switches to assume their third
position, connecting 88 to 88%, 89 to 89¢
90 to 907, 81 to 91° and 92 to 92° The
stepping of side switch 91 from its second
position where it made contact with 91° to
its third poesition making contact with 91°,
opens the eirenit through the rotary magnet
RM’, therchy causing the further rotation
of switeh shaft to cease. The stepping
of side switeh 89 into its third position
placed a groumd on the private wiper
through the low resistance winding of relay
RR’. In this manner the selector bank con-
tacts picked up are made busy to all other
selectors. The stepping of side switches 88
and 90 into their third position, removes
line relays V7 and R’ froin connection with
the line wires VI, and RI respectively, and
in place thereof, connects the line wires VL
and RI, to the vertical and rotary wipers
VW’ and RW”, respectively. To make the
«alling line busy to any other calling line,
side switeh 92, in its second and third posi-

tions, places o ground on the private contact:

PN, i the connector banks. Thus, should
a conncetor attempt to select the calling
line, the latter will be found busy and“the
former will fail to make connection, a de-
scribed Jater on. The selector as above de-
seribed 18 now in position to permit the next
series of impnlses to be passed on to the next
sclector or to a connector as the case may be.

In large exchanges, requiring the use of
five digits in each number, first, second and
third selectors are used to select the first
three digits, after which the call is com-
pleted by & connector; and in my improved
system under consideration, as follows: The
subscriber in ealling the first of the last two
digits of the desired number, causes a
series of impulses to be sent out over line
wire VI, as previously described, a circuit
heing established during each impulse, from
earth 15, Fig. 1, through 70, 71, 75, 76 Fig.
1, line wire VL. 83 and 84 Fig. 2, 88, 88¢,
wiper VW', bank contact VB Figs. 2 and
3, winding of relay V, Fig. 3, winding 63
of relay A, battery 14 to carth 15. 1
causes reluys V oand A, Fig. 3, to operate
with the rvesult that a eircuit is established
from earth 15, through 4, 3, 10, 104, wind-
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ine of vortieal magnet VM to baitery 14
anel earill 1o, Thus energized, the vertieal
A eanses the connestor shalt o
step np one levely Tikewise earh suecenling
ppibse sent over Hne wive Vo canses the
conneetor, shatt (o step up one additional
Lvel, Following the fasUof the series of
line wive Vi, an impulse,

pulses sent over
as preyionsly doseribed s sent over Fine wire
peirit in eatablished

pgmet b

P with o oreult that <

From crounid 1o, Fies Lothreongh 700720 Tine
B st and ST Fias 2o and sn RW o R
Fiv, 3,06 ot winding of velay R, winding
G el pelay A DT EN 24 ta battery 14
ol vt 1 This canses elays Roanl A

Wi 30 to aperate with a pewnlt that contaet
Lot ween =prines Dol 3 e, Currend

o e frons envt b 160 throngh 1o winds

Leonte (s VN and RN respectively.

ay

live busy to all other conncctors. The
stepping of side switches 11 arel 12 into the
third position, closes the talking cirenit of
{he connector between the sélector bank con-
tacts VB and RB and the connector havk
The
tepping of side switeh 10 into its thivd po-
sition, removes the rotary magnet RM fron
connection with the springs of line relay V
and i place thereof eonnects the springs of
relay V to the vinging relay RIG The con-
pector Tias now picked i the eatted T,
which in this ease is not husy. and the call-
e subseriber may vow proceed (o ring the
dictant station, which he daes hy ilepress-
ine rineing key 60 e L This eronnds

Cline wire VIt 770 Fig 1owith a result that

fne ol private mmgnet PAML 200U, PE ot
el ta Telvate pimguelt PMonow oper-
e, clomine conet between Gand 08 andd

oo enueing the Fone shde awitehes, o0 L

gl B to step e their seeond 1m>iiiun.
b ine costael Between Hoaned 108, 11 and
Pir T el et B and IR The eivenits
cleean ] m Boaonel TR aoed 9 oare of no b

portanee at il tie,  Phie subeeriber may
nove cnl] the Tast digit of the desived nu-
Lt aned i doing

ot im}xﬂ«l‘— :
eyt Thye pee-ntt

Ve T e b b eptse Hie pelary mngiet

relavs Voand AL

close a civeut!

[Fig. 3 ave energized and
from eround 130 Figo 3,
thronglt 2. 40 100 107, winding of ringing
relay BRI 100 I, 21030, L 1o This ener-
aizes relay RE with aovesult that the swing-
e springs hband 51 Ghown apnret for con-
venienee) brealo comtaet with springs 55 and
S ard ke contact with springs 53 and
S0 vespeetivelv, The elosing of these con-

D el causes ringing generator current to e

avain =etds o minher
vrr e wire Vioas previessiyv
ol cnergizing velay
sithmeriliors’

DAt aperals qed redale the connector
SIEHETT NS (o the desired conlact in
Ve conneetor banks. vepresenting the fasd
et eadled Thim o aeeamplished by i
Do el eivenit frem et 1, Fig 3,
(A ETRETAFTA TR PO PO A1 (o, winding of rolary
EREALS fo hmttery Choaud thenee to

WAL
groaned b The sabsequent grounding of
Ve wire D10 emeses velays Ronnd Mdo op-
ernte nnd ju s cnergize the privale g
et AL e previonshy deseribeds The re-
STHEDE

their thivd positiong 10 anakinr 2 contne
with 100 1 awirh 1100 L2 owith 120 and 18
G 150 The vertiead, private amd rotary
wipers, VWL PW o] BW ave now in oelec
rienl contael with the vertieal, private and
potary bank confacts VL PN and RN re-
spectivelyo of the cabted Bne. These baok
cord el are as hetore tated, nlso ameoriated
with st owelector o vnoin Figo 2, either
dieor v or andirectiy, Side switeh 13 in
s thivd position, catses i curvent to fliny

{rom earth 1, e 3, i el 157, 19, P,
PN Lo side switeh 92, Phgo 2, adwinding

of cad ofl relay CO Lo batiery 14 andd earth

15, The cut off relay CO, of the ealled |
Vi {herehy energ ol and removes the
oD fed eloctor e chanism froma con-

pwetion with the calied Tine by openng the
s leetor cirenil of 89 aud Bl and
The placing of a gronnd npon-the private
4PN, Fig 5, mabkes the slled

bk cont

fhot adlo=hile switehes ave stepped mto |

85 and KT

|

- 3
Cuopatnd
{

went ont over the called tine, a civeuit heing
gw-i:aMihhml from ground 15, through Fing-
e generator BT, 38, B 5% hE, 129, 12,
wiper VW, bunk contuet VN, line wire to
statiom  through  customary
pinger amd  condenser at distant  stalion.
Dack over line wire to bank contact RN,
wiper RW, 119 11 5L 500 49, 4%, through
cotnlenser 47 to earth 13, Contact hetween
springs 57 and 36 s also Liroken, bnt in
(Nis case, is of no importance.  Upon re-
Jeasing the ringing key at the calling sta-
Gom. W resumes its normal position and by
opening the Tine eireuit allows all relays on
ihe connector to resume their normal posi-
f1on.

By changing the character of the ringing
current sapplied to contact springs 50 and
53, 1t is possible by the use of different
growips of connectors, as previously referred
{0, (0 ring any one of a number of stations
on a party line. Referring to Fig. 7 in
which, for example is shown dingrammati-
eally, n four party line system, R, Ry Ry
and R, vepresent ringers so designed as to
operate only on current from their corre-
sponding ringing generator VoL and I
respectively,  In such a systen, there wonld
be at the central office, four groups of con-
nectors, the first arranged to supply ringing
current from ringing generator 17, the see-
ond Trom ringing generator ¥y, and o on.
Condenser 47 in the ringing cireuit is re-
vired merely for the purpose of avoiding
for direel current on a reverting eall.
The called  subseriber,  upon AnsWering,
causes . current to flow from grouud 15,
IFig. 3, through 20, 22, 21, 65, 52, 51, 11, 119,
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RW, RN, line wire to subscribers’ telephone

_ set, back over line wire to VN, VIV, 12, 12%
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54,55, 64,14 to ground, 15. Relay I3 now op-
erates, causing spring 42 to break connec-
tion with battery 14, through 43 and make
connection with ground 15, through 41, 22
and 20. A current is now caused to flow

“from earth 15, Fig. 8, through 20, 22, 41, 42,

928, 97, 62, winding of relay R, 56, 57, RB,
through selector and line wire RL, Fig. 2,
through telephone set Fig. 1, back over line
wire VL, through selector Fig. 2, through
winding of relay V Fig. 3, 63, to battery 14,
and earth 15. Relay V and R are thus en-
ergized. Relay A, however remains inert,
owing to the fact that windings 62 and 63,
under the condition described, oppose each
other. By the simultaneous operation of re-
lays V and R a cireuit is established from
earth 15, through ., 2. winding of relay C,
14 to 15. Relay C operates and causes
spring 35 to break contact at 34 and make
contact at 36. In this condition, the con-
nector permits of conversation being car-
ried on between the calling and called sta-
tions. Condensers 16 and 17 afford a path
for the voice currents from the selector
banks VB and RB to the connector wipers,
VW and RW, respectively. -At the end of
conversation, the subseribers hang up. The
release, however, is controlled entirely by
the hanging up of the calling subscriber.
The act of hanging up or pulling down the
switch hook, momentarily grounds both
sides of the line simultaneously. In other
words, referring to Fig. 1, contact is made
simultaneously between springs 70, 71, and
79. The redult is that relay A, Fig. 3, op-
erates, for the reason in case the called sub-
seriber has not yet hung up, that one of its
windings 62, is shunted out by the ound
at subscribers’ station, thereby nullifying
the differential action of its two windings.
Should the called subscriber have hung up
first, relay B again resumes its normal po-
sition, thereby connecting winding 62 of re-
lay A to battery through 27, 28, 42 and 43.
Connected in this manner the two windings
of relay A do not oppose each other. From
the above, it will be seen that regardless of
the condition of the called line, relay A is
always energized immediately upon the si-
multaneous grounding of both sides of the
calling line. Now consider again the case
when the called subscriber has failed to hang
up. The ground placed on both sides of the
calling line at the subscribers’ station, tends
to shunt out relay R, at the same time it
shunts out winding 62 of relay A. It is
found in_practice that the short circuiting
of relay R as described above, results in 1t
being made sufficiently slow acting to permit
of contuct between springs 1 and 2 being
maintained until after relay A has operated.
The result is that a circuit is established

1,024,184

momentarily from ground 15, through 1, 2,
96, 25, winding of relay D, 36, 35, battery
14 to earth 15. Reluy D now operates and
makes econtact between springs. 3¢ and 31,
thus placing a ground on 24, 25, and 26 and
thereby sustaining both relays C and D as
long as relay A remains energized. Should
the called subscriber hang up first, relays
V, R and A and B all resume their normal
position “for the reason that the ecircuit
through relay B is opened at telephone of
the ealled subscriber, thereby causing relay
B to place an equal potential on both sides
of the calling line, with the result that no
current flows through relays ¥, R and A.
This is accomplished by transferring spring
42 from connection with ground through
spring 41, to connection with battery through
spring 43. Incidentally it is by this means
that the calling line is afforded supervision
in cases where the call originates from a pri-
vate exchange or other switchboard requir-
ing supervislon. .

When the calling subscriber releases the
connection under the conditions above de-
seribed, the momentary grounding of both
sides of the line ciuses the simnltaneous op-
eration of relays A, R and V with a result
that relays C and I} are cnergized as previ-
ously described, Tt should be noted, how-
ever, that winding 62 of relay A is trans-
ferred from Dbattery connection to a ground
connection by spring 27 hreaking contact
with spring 28 and making contact with
spring 29.  Therefore, stould the ground
on the calling line remain for any appreci-
able Jength of time, winding 62 of relay A
and of relay R will be shunted out. The re-
sult is that contact will t: broken between
springs 1 and 2. Both relays € and D,
however, will be sustained as long as the
gronnd remains on the line, owing to the
fact that relay A is still energized by wind-
ing 63, thereby closing theé circuit including
the windings of relays C and D at 24, 25
and 26, V\g}fcn the ground at the subscrib-
ers’ station is removed from the calling
line, relays V and A resume their normal
position, thus opening the cirenit through
relays C and D at 26, 25 and 24, As previ-
ously stated, the air gap of relay C 1s ad-

justed so as to cause it to resume its normal

position in a shorter time than relay D.
The result is that the release cireuit is.mo-
mentarily closed at 34 and 35, a circuit be-
ing established from ground 15, through
battery 14, 35 and 34, winding of release
magnet G, 33, 32 to private bank contact
PR, of the preceding selector, Fig. 2, thence
through wiper of the selector, PW, Fig. 2,
winding of release relay RR’, 89, §9¢ to
ground 15.. The closing of the circuit oper-
ates the release magnet (i, Fig. 3, which in
turn releases the connector shaft which ve-
swines its normal position and at the same
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time kicks, so to speak all fonr side
switches, 10, 11, 12 and 13 back into their
normal cr first pesition. Due tothe low re-
cistance of the relense cireuit, relay RR,
Fig. 2 is also energized, with a result that a
loeal eireuit through the selector release
mognet M is closed at 93, Fig. 2. The se-
lector shalt is now released and allowed to
vesunie ils normal position. At the same
time. the five side switehes, 88, 89, 90, 91
and 92 are foreod: hack into their first or
nerinal position.  Should additional selec-
tors be imvohvel«in the connection the
method of release s substantially the same.
The connector and selectors are now in
their normal pesition and the subscriber at
the calling station may proceed to make
other calls.

The deseription so far pertains to the set-
ting up and releasing of a selector and con-
nector on a regular conneclion to a non-
busy line. The special features whicli form
the body of my invention will now be more
First T will take up
the non-interfering feature of the connec-
tor release cireuit, which prevents’a prema-
ture disconnection should a secohd party
come in on the ealling line and attempt to
eall or in any other wuy ground the calling
line. It will be noted that the grounding
of cne side of the line when the telephone
set of any station is bridged across the line,
is equivalent to grounding both sides of the
line, the ground supplied to one side of the
line being transnutted to the other side
through the closed circuit of the telephone
cet. It is for this reason that contact
springs 73 and T4, Ilig. 1, ave arranged to
open whenever the calling dial is moved out
of its normal position. Consider the case
when the calling subseriber is waiting for
the ealled subscriber to answer. Under
these conditions, all relays in the connector,
Fig. 3, are inert, and all side switches, 10,
11, 12 aod 13 ave in their third position. A
second party now comes in on the calling
line aml places a ground upen it thus oper-
ating relays V, R and A, Fig. 3, a circuit
heing cstablished from the ground at the
cubseriber's station over the line wires, VL
and RT. through the windings of relay v,
7 and A to battery. The operation of re-
lays V. R and A results in simultaneous op-
eration of relays C and D, a circuit being
first established from ground 15, through 1
and ¢, winding of C, 14 to 15 Relay C
1pon operating, cuuses another civenit to be
closed fron 13, throngh 1, 2, 26, 25, wind-
ing of 1,36, 34, 1 to 1a. Relay T now 6p-
erafes and inoso doipng, cuuses SwIngIng
spring 27 to break contact ad 28 and make
contact at 20, The result is that winding 62
of velav A i transferred fromoa batiery to
4 ground connection. Lelay A, however,
venmins  cnergized by virtue of current

flowing through winding .63. The contact
made between 30 and 81, places a ground
upon armature 26, with the result that both
relays C and D are sustained. The trans-
ferring of the battery connection to a
ground connection at 29, causes relay R to
fall back, thus breaking contact between
springs 1 and 2, '

When the ground from the interfering
station is removed from the calling line, cur-
rent is caused to flow from ground 15 Fig.
3, through 29, 27, 62, winding of R, 56, 51,
RB to selector Fig. 2, line wire R1, throngh
closed telephone circuit of calling station
Fig. 1, back over line wire VL to selector
Fig. 2, then through winding of relay V,
Fig. 3, 63, battery 14 ‘to earth, 15. The re-
«ult is that relay Ris again energized and
contact made between springs 1 and 2. As
previously stated, the windings of relay A
act differentially when connected to ground
and hattery respectively. Therefore, relay
A\ now resuines' its normal position; with a
24, 25, and 26. This opens the circuit
through relay D which now resunes its nor-
nial position and in so doing transfers the
ground, connection of winding 62 at 29, to
a battery conuection at 28, In this manner,
both sides of the .calling line are agaip
placed at the same potential, thus caysing
relays V and R to resumne their normal posi-
tion, thereby opening contact between 1 and
2 and deénergizing vefay C. Tt will be noted
that relay C on resuming its normal posi-
tion does not close the release-eircuit through
release magnet G, since the later circuit is
open at relay D. Now consider a ease where
the called subscriber has answered. Fm this
-ase, relays V, R and C are energized. Fhe
result of grounding the calling line by an
interfering station, is to cause the operation
of relay A which further results in the oper-
ation of relay D and of the deépergizing of
relay R, all as previously stated, The con-
nector circuit remains in this conditjon until
after the interfering ground is removed
from the calling line, after which relays vV
and R again operate, and relay A resumes
its normal position, also as previously de-
seribed. Relay D now resumes its normal
position and the condition of the conmnector
is the same as before disturbing ground was
applied to the calling line. ‘

From what has been said, it will be seen
that the connector civeuit is such as to make

that a disconnection can tuke .place only
when the calling line is opened immediately
following the shmultancous grounding of
Loth sides of the ealling line.  Should the
called Tne be busy, the conncctor will releage
antonaticntly excepl on a veverting calldn
which ease the called line is also the calling
| line. When the final ground is placed upon

7.

result that contact is broken between springs -

a premature discouncetion impossible, and -
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on a reverting call are in contact with con-
nector bank contacts of the calling line,

and RN. When the connector is 1n the po-
sition shown in Fig. 4 and the final ground

is supplied to the rotary side of the line RL, 70
relays R and A, Fig. 3, operate in the usual
manner, causing in turn ‘the operation of
private magnet, PM, with the result that
contact is made between springs 6 and T,
Fig. 4, causing 2 current to flow from 75
ground 15, throu h 7, 6, winding of V to.
bank contact VN, thence to wiper VW,
through 12, 12B winding of F, battery 14
and again to earth, 15. Relay F is now ener-

ized and opens the connector release cir- 80
| cuit at 60, 61, Fig. 3, permitting the con- -
nector to step into its third position. Since
relay F is always connected to the vertical
wiper VW when the side switch is in its
second position, it is necessary that the cir- 85
cuit be so designed as to permit -the wipers
to pass over oOr select busy and ‘non-busy
contacts other than of the calling line, in
the connector banks, without energizing re-
lay ¥. This is accomplished by making the 90
winding of relay ¥ of such a ‘resistance,
preferably high, compared with the resist-
ance of the windings of bridged relays v,

R, A and B, so that relay F will not oper-
ate when shunted by the windings of the 85
former relays. : . .

In Fig. 5 1s shown diagrammatically, three
possible ireuit conditions of the -connector
“bank contacts of busy lipes, met with in ac-

tual practice and in connection with which 100
relay F, Fig. 3 must not operate. '

Fig. b, represents the line circuit operation
of a set of connector bank contacts of a busy
calling line before the called subscriber has
answered. In this figure, V, R, 62 and 63 105
represent the windings of relays Y, R and
A, Fig. 8. Should wiper VW, with side
switch 12 in its second position, pass over
bank contact VN under the conditions shown
in Fig. 54, relay ¥ will obviously not gper- 110
ate for the reason that no current flows, it
being understood that" the batteries shown
are of the same potential. L

Fig. 5° represents the line circuit condi-
tion of a set of connector bank contacts of 115
a busy calling line after the called sub-
seriber has answere(i. Here relay B of the
connector, Fig. 3, has OEerated, substituting
ground for battery on the rotary side of the
calling line. Should wiger,.VW ass over 120

line wire RL, Fig. 1 at the subscribers’ sta-

tion, the four side switches of the connector
Fig. 3, are in their second position. There-
_fore, when the private magnet, PM, is ener-

p gized by the operation of relays R and A,
a circuit is established through relay E, from
ground 15, winding of E, 9, 8, 99,23, 14 to
15. Relay E operates and closes contact be-
_tween springs 48 and 49. Since the called
10 line is busy, an earth connection will be
found on the private bank contact, PN, for
reasons previously given, thereby establish-
ing a circuit from the grounded bank- con-
tact PN, through PW, 13,.13%, 61 60, 48,
15 49, winding of release magnet G—34; 35, 14
to 15. The result is that the connector re-
leases, causing the connector shaft and the
side .switches to resume their normal posi-
tions. Thus, when the calling subscriber

20 attempts to ring, which he does by depress-
ing ringing key, 15, Fig. 1, \;frrounding line
wire VL and causing relays and A, Fig. 3,

' to operate, the vertical magnet, VM is

‘ stepped up one or more levels. All side
26 switches, however, remain in their first posi-
" tion, owing to the fact that the ground ap-
glied“to the vertical wire V1, is not. followed

y a similar ground on the rotary wire, RL,

30 The stepping up of the connector shaft out
7 of its normal position, causes contact to be
made between springs 58 and 59, thereby
transmitting the busy tone connected to

. sEring 58, to the rotary side of the line

35 through side switch 11 in its first position.
" The busy tone thus applied, passes through
the subscribers’ set on the calling line and is
heard by the subscriber, upon the receipt of
which he hangs up, the disconnection taking
40 place as previously described.  Should the
call have been a reverting call, that is,shoul
the called lime have been the calling line,
the operation of the connector up to the
point where relay E is energized, is the same
45 asabove described. However, on & reverting’
call, relay F is also energized, thereby open-
ing the release circuit etween . springs 60
and 61 and allowing the connector to step
into its third position as on the regular cpn-
$0 nection. ) '

. In Fig. 4 is shown diagrammat’ically, the
cireuit condition of the calling line on a re-
verting ccnnection with the side switches in
their second position. VI and RL: repre-

55 sent the line wires to the subscribers’ station;
VX-and RN the calling line contacts in the bank contact VN, Fig. 5, relay ¥ will not
conmector binks; the Jotted lines represent operate, owing to the shunting effect of the
the established circuit through the interme: | winding of relay V and winding 63 on relay
diate selectors; ¥, B, 62 and 63 represent the F, the shunt circuit be'm% established as

80 bridged windings of relays V,R'and A; 64 follows: from ground 15, fig. 5%, through 125
and 65 represent the bridged windings of | winding 62 of relay A, winding of relay R,
relay B; F represents the ~inding of relay ito bank contact RN, thence through the call-
¥. Other parts may be identified by their ing subscribers’ tel{ar%l]lone set back to verti-
corresponding numbers in Fig. 3. VW and | cal bank contact At this point, the

65 RW represent the connector wipers which 7 current divides, part going to battery 14, 1390
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throngh winding nf relay ¥V and winding 63
of relay A Fig. 5", and part through wiper
ViV, 2% and \\mrlmg of relay ;o

g, 5 pepresents the Hue cirenit condition
of & conneetor hank contael of a busy called
Hne, &4 and 65 lt‘])l(‘h(hf the la.lu,iged wind-
ings b and 68 of relay B, Fig. 8. Shoudd
wiper ¥ W puss ank contust RN why i—
iy Gl 1‘1‘- AU sl shant ot r‘-:lu_\‘ ¥, a

AN ]

63 and Voo ] 11} g, b
From e wbove i will he seen that e
ey arrangement 12 = 1(.: S IR E“\’I‘t"

IR RN

oo b between o repnld:
dition and o revert

1 sy codl-
g by condition.  On a

reverting eali, whoen the side Swil.che:a are in
theiv third posilion. velays B and A ave con-
noecied i m sltiple, wince wiper VW is do

the intmme(]mhe selectors
with bunk contact VIV and wiper RW
conbaet with Ju contnet BRI, Wigo 8. The
vesalt Is dhal reloys Vo R oand B operate
sitpnitnnconsly. reluy O following, Helay A
remari inert ew e 1o the ditlerential action
of iy \\ '::(Ei:w s 62 aud G5, To ring !wk Ol
the ealling e Lo eall the desived tation,
the ringing key al the subecribvas’ Hldium s
xlu rissedd i the osuad wener. The result
tw that veluys ¥V, 4, B and BR are energized
and relay R falls Dack. Reluy T3 does not
operaie owing to the fuet thaf ihe (mm:u*u
of Tine by the depressing of the ringing Ll‘m
allows relay B to fall buck J(’i'liv‘ velay A

energized by the subsequent grounding of

copfiact throogh

the Hoe wive VIl Therefore, o crorent does
not (ow throneh relay Iy when contaet is
made Letween springs 25 and 26, The opei-

ine of contact betwven aprings L oand 2 alko
alows velav 0 to fall bacle. A civenit
established frow the ground at the subsepil
ers’ station over Ime V1, through winding
of reluy Viwinding 63 of relay A, to battery
14, thenee to sronnd 15, This i turn eloses
a cirenit Trom ground 13, through 4, 3, 10,

109, winding of R, 19, 18, 34, 35 to battery
14 and gron imd 15, Relay RR is now emr-

gived and operates swinging springs bi, 51

and Relay B oremains enevgized sinee
the pround }ﬂ.!(wl on vertieal line wive Vi
s (rapsmitted from contact VI3 to wiper
VIV, thenee to springs 53 and 54, which are
adjusted to malke contact before contuct he-
tween 5d and 55 15 broken,  Therefore, when
ringing relay RR is cnergized, relay B i3
sustained by the elosed cireuit from the sub-

!i‘)

seribers’ station  ground to wiper VW
throngh 19, 12¢, 54, 53, 88, 40, winding G4
fo Mtlm\\; 11 and grmmd 15, The simul-

tuneous nps\r:ﬂiul’l of relays B and TR cavizes
]ill”‘i!ur current to be sent out over the rotary
side ni the line frewm ringing gencrator 37,
through 44, 43, 50, b1, 11, 11‘ RW, rotary

side of the live, thence throngh rwﬂe; at | ri

subseribers’ stat]on to ground, as ex ;aairu'!
Litey. - Upon releasing the ringing lkeyv at
the subseribers’ st tmn reluys A and R ve-

3
nery i(L positton, relays ¥V oand I3
ansd 11\1‘!._\ j

’E i-p

snine their

reniin {HN!;;{};{@. i
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limited . party line service, such as for ex-
ample is illustrated by the four party line
system shown diagrammatically in Fig. 7
and previously described. Here, as before
stated, each ringer is designed to operate
only on current fram itsec sorresponding ring-
ing generator at the central office.  Inthissys-
tem there would be four groups of connec-
tors, each group being arranged to supply
a distinctive kind or ar rdlwemuxt of ring-
ing generator corrent. The cireuit of these
connectors wonld be substantis ally as shown
in Fig. 3, the difference being in the method
of connecting the ringing generator to
springs 50 and 53 of the ringing relay RR
and to the springs of relay B. To meet the
conditions shown in Fig. 7, each group of
connectors would have the, non-grounded
pole of the source of ringing generator cur-
rent connected directly to contact spring 50

le

16

Fig. 8, the grounded pole of the ringing

generator current being connected to spring
53 through swinging spring 39 and relay
B. In this manner the gromnd counection
would be removed from the vertical line
wire VL on a reverting connection the
ground necessary for the operation of the
ringers at the subscribers’ stations, being
supplied by the ringing key K, K, etc.
shown in Kig. 7.

The obgect of condenser 47 Fig. 3 in the
connector rmgmg circuit shown in Fig, 3,
is as before stated, to prevent a path for di-
rect current durmw the operation of the
85 connector on a reve[tmg call, when the ring-

ing key is released. When the ringing kev

25

30

1s depressed, relays V, A, B and RK are

energized. When. the 1'1110'1!39' key is re-
1eased, the ground is removed from line wire
40 VL, allowing relays V, A .md B to drop
back which they do, since relay RR is con-
trolled by relays V and A it does not drop
back uniil later, therefore, contact is not
made befween springs 56 and 57, with the
45 result that no current flows in the calling
line during the interval between the falling
back of relays V, A and B and relay RE.
Should, therefore, condenser 47 be omitted,
a current would flow from ground 15, Ki f.
50 3, through 46, 45, 50, 51, 11, 116, RW, RN,
over calling line wire RL to subscribers’
station, through telephone set back over
calling line wire VL through selector Fig.
2, to VB Fig. 3, thence through winding
55 of relay V, Wmdmg 63 of relay A, battery
14 to earth 15. The result would he the
locking up of felays V, A, and RR.
The object of mnnectlng winding 65 of
relay B, Fig. 3 to ground 15, through cut
60 off contacts 21 and 22 on relav A, is to pre-
vent chattering of relays A and B when a
reverting connection is established. If the
cut off contacts referred to were not pro-
vided and ground 15 were permanently con-
65 nected to winding 65, a circuil for a current

Cergized.
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flow would be established on reverting calis
from the ground on winding 65, throngh
winding 65, 52, 4, 11, 11+, RW, RN|
ﬂnoutm selectors hack to BB, through 37,

56, \\bmdmg of R, winding 62 of relay A
97, 98, 42 48, hattery 4 to earvth 15, The

result iy that both relays A amd D oare en-
The operation of relay B, however,

transfers <p1-ing‘ 42 from copnection with

hatt uv 14, through 43 to a ground connec-
tion 15, iinnlmn il A growmnd connection

now exisls at vmh end of (he cireuit Jirst
deseribed, causing the current flow to cease
with a result that hoth relays dmp back to
their nermal position, agam ereating the
condition causing their operation. In this
mapner, reiavs A and B will chatter indefi-
nitely.

Ire the preceding speecification, the term
battery as used includes any suitable source
of constane potenlial direct cvrrent.

What I elaim as my invention is:

1. Tn an automatic teh%phnlw exchange
systenm, the comlunation of a calling tele-

phone line, a called tmo]\hum‘ line, u con-
nector for completing connection from the
adling line fo the ealled line, trunk lines
and o plorality of trunking switches for ex
tending the conmection from the cailing Jine
to said connector, o grounded sotree ol car-

rent for energizing  sabld  connector  and
fronking swiiches, a means of erounding
= ? = <]

hotly stdes of callivg he, noweans of releas-
g the commection following the grounding
of boty sides of {he ealling Tine only when
satd c:lHing line 11 open and clenr upon re-
mma of said ground.

In an antomatic telephone exchange
s_vstcm, the combination of a calling tele-
phone line, a called telephone line, a con-
neetor for completing eonnection from the
calling line to the called line, trunl lines
and a plurality of trunking switches for ex-
tending 1he councetion from the calling fme
to satd connecter, a grounded source of cur-
rent for energizing snid conneetor and trunk-
ing switches, a means of grounding both
stites of en hmr line, a train of relays asso-
ciated with said connector, arranged to re-
lease the conmection f()llnwu,g., the ground-
ing of both sides of the calling hne only
when said calling live s open and clear
upon removal of said gr ()und

3. In an automatic telephone exchange
system, the combination of a calling tele-
phone line, a called telephone line, a con-
nector for completing the connection from
the calling line to the called line, trunk
lines and a plurality of trunking switches
for extending the connection from the call-
ing line to sald connertor, a grounded source
of current for (‘m‘rm?mw said connector
and trunking wat(‘hes a means of releasing
the connection following the grounding of
both sides of the cmhmcr Jine proy Ading
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o ground, hm

"‘:mct- 1ot

tl{} “? 85 1lL'hi' l“!]”l‘u“l?’l]l B {! -
moval -'»?r siid ot o closed clronil s
miinfained between the wires of 1
line.

4. In an amitom a!u telephone ex
svstem, the combi ll’bi‘ uf
phe Hine, « wi?'-:w! tehephione
nector for coimpleting ﬂm conpection from
the calling line to the ralied l:zw. trimk
Lines and o plurality of nnnlmw switche
for extending the connection from iE*ﬁ' ealls

ing line to s wd connector, a gromnded souren

lil)lll' -

of cugreni for energising sail ennnector
and tranking swilches, a teain of relays ns-
soeiated witly said wmmn%m arranged o
release the connectnm frllow the gronul-

ing of bhoth <ides of the i !mk,f -
viding said calling Hoe iv open and elear
upon vemoval of said ground, bul also -

ranged not to yeleast the connection i upon

removal of said “% crrenil e
mainfained pepoes fhe ealling
lme.

I a connector é\ar atidontic telopl
e\dmm:l systems, {wo beidued eulbing line
re}q\' g donble worned w"a\ connected in
series ‘mth van? e relayes, wosomee of onr-
rent for enevgizing sald rels AV R eennes Loy
release slrc"m?, a train of ro Tays controlbing
the connector rel “nit, satd bradn
relays leing energl

(\1“l

operation of the line wnd double wo s re-
Tnys, therehy frausferring sne winding of
sald doubie wounnd frow connection
with the pode of wald sonves of cuvrent

cnpecied o
pote ol wnid sonree

norpiatly
!!}}l;s':h’lt"‘

which it as
Plan with {he
of current.
In o conpecior
exchange
relavs, a Jdo
serics willy sad

ITHIEE

For pufomatie m?ur\inmﬂ
Cors, e Betdgd enlling
rel: v oeonneet fed
e ve Haya. a sonree of eur-

Woetinged

rent for ener =aid relave, a connector
release eivenit, o train of relays controlling
the connecter yelease civenit, said teain of

relays b prer the simultaneous
aperation of {the line and donble wy mned ve-
lays und when energized, {ransterring one
winding of gaid deouble wonnd relay from
connection wi m h(* pole of satd source of
current to whieh it 1s normally eonnected to
connection with the oppesite pole of said
sonre of curreut, therehy phumfr {the wind-
ings of the donble wonad relay in such

S
my

relation to endh he]‘ as {0 cause them to

oppose  each Gther when o current flows

through the windings. |
7. In » commector for mitomatie telophon.

calling: ]Hf"
'elav conneeted i

hine relays, n vonnector re-
Lrain of fwo rebays eon-
said Hne and doubie weound -

exchangr systems, two brideed
rP]a\s. a double wonnd
series with said ]
feage cireu m &
trolled by

},h(‘,
m

nI :
the sinmltanecus |

Lo

o
: J:mm‘ I orestoning s
“ieing ene rerized o th

ix

s, one arvanged 1o open the conneclor ro-

cireni being
pmxu‘inn :;I'!ur
eorelny

!"“{HE‘
el

1

the conneetor e

EEHJ‘
sl ey

Lykg e

»v; en the connoeter el
filie conm

per
rebease

o

civenit for s inderval of e m;m! 1o the
difference i the fime taken B Ll afore
said Pwo relays To vesiine oty oyl Po-
wibion.

[T

e o walomatie telephione
i line
refayvs, o

{

8. Tnow
exchinnge
IRANS ll{'ifE.{f
i orel
n
fine rel
(*11(11"_9'#%.

ney Woires,
donible

v Y 11

willy =
arrent Tope
sratn-
A coneetar ve.

W
e,

HET

Ipase -~Elszm. A wen teollivg said
connector rofease clrenit to oreakbe
the neeessney release civenit tioms pire-
»‘lf‘zi‘ur‘y to releasing 1he connecior oy
uhm; yoth the 4“i”!lr,‘r ium wires are grovnd-
od, bt not releasine the eounector while
the wrennd retntns on one or Loth of fhe

calling line wires,

9. In oa connector Tor auton nin: telephone
wires,
uhle

exchange systoms, twe ‘;!hi
two bridged calling line
wottnd relay (-nm,wivfi in .ae-rit,
line veluys, a grannded nony
“nmg,l/mg said u‘Ln menn
meg both sides of ¢ ].Il“ 1
release clreni, a nw,.ns ot
connector release eirentt
the necessary refesse ciresid vony Tﬁu;v pre-
paratery o relowsing the connector only
Wh(‘n both the ealling Hoe wires are ’:e‘mi!]d

ed, hut not rv]ummw‘ ‘Hv conneclor avhen
ald ground is retoved oot that Gime eers

exists o closed eiveuit befween sald en tling
lina wives,

hoe

ine, c,nz;,fu_w'm}‘
controlling =il

aviaivzed fo opente

10, Tn o comnector for awlomatie fele-
Jsrme exehange systems, 1wo ealling line
“ue L two birluidd eatbing line relays, o dou-
bie \\v,uwi T connected i oseries with

said bine reluyvs, o gvonded sonvee of enp-
rent Tor enerpizing 'wn relays, 2 means of
erotnding both sides of eallin g lne, a con-
nmirr wlt‘-lw elrenrit, a neans of control-
ling said connector velense cireuit areanged
to ereaice the nee essnry reléase elrenit con-
ditious preparatory to releasing the con-

pector  only  when both Tine wires are
grotndad, JH:I to release the connector when
said groumd 18 removed frone hath wires
but not veleasing {he conuector if al ihe

time said trtnmui is removed theve oxisls o

cclaged civenit boetween the wives of the aall-
ing line,

T In oan auiowmwaiic ’»’h,‘},‘yh: He w\«‘.ml!'ﬁ‘
systen, the combination oF o calling toe o

seirenit when eneveized wied the olher
anged io el the connector relesse eir?
gbowhen energized, oosouree ol carrent for
encraizing said velays, the meley aeransed
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phurality of stations on said ealling Tine, a | contact said terminals of said calling line,

called Fine w connector for completing nocon-
nection from one staiion onsabd enthng Tine
to ancihor station on said ealling Lue and
from the ealling Line to the enlled line,
trunk lines and o plowadity of teunbing
gwitehes for extonding tie connection from
gaitl ealling line to said connector, a con-
neetor relense cirenity o weans of closing
satd comnector release clrenit on an atlempl-
il connection with said ealled lue 1f “busy,”
a plarality of ealling lHine ferminals, n plu-
rality of culled Tine terminale, a phurality of
wipers forming part of said connector ar-
anged to enguge in electrical contaet sald
terminals of either the caliing or enlled
Yines, a relav adapled fo be convected to one
of satd wipers, arranged to open the con-
neetor release cirenil on an attempted con-
nection witly said calling Hue, thereby per-
mitting the connector (o esiablizh a eonnec-

tion with saidl enlline Hae, buf not opening |

the contecior release civeuit on an atlesmpt-
ed connection with said ealled line, thereby
cansing connector to velease if ealled line
is alveady engaged in some olher counec-
tion, a source of cnrrent for energizing said
conneetor and relay.

12, In an aulowatic telephone excbange |

system, the combination of, o calling lioe, a
pliurality of stations on said calling line, a
conneeloy for completing a connection from
one station on and enlling line fo another
station on waid eatling line, frank lines and
a plurality of truoking switelies for extend-
ing the conneetion from the ealling Tine fo
antd connector, 1 eonbecior relose eireudt, «
prurality of eatling lioe teriminale
abity of wipers, Torming part o
nector, avranged to engage in electrienl con-
tact said lerminals of calling line, a gronnd-
ed source of current for operating said con-
nector and trunking switehes, o means of
releasing  the connection  following
prounding of both sides of the calling line,
only when satd ealling line 15 opencand clear
upon removal of grovnd, @ means of anto-
matically opening the conneetor pelense ¢ir-
cuit on an atlempted connection with the
salling line, thereby permitting the connec.
tor to establish a counection with the said
calling lipe.

13. Tn an automatic telephone exchange
system, the combination of, a calling line, a
plurality of stations on said calling line, a
connector for compleling a connection from
one station on said calling line to another

the

station on snid cailing line, trnnk lines and

60

a plarality of Grunking switches for ex-
tending the ~connection fron: said calling
fine to said connector, & connector release
cirenit, a phoality of ealling line terninals,
Brradity of wipers formiug part of said

2, arranged to engage in cleetriceal

l

|
|

n gronnded source of cenrrent for energiz-
ing said conncclor and trunking switclies,
a means of releasing the connection follow-
ing {he grounding of both sides of the ecall-
ing Tine, providing said calling line s open
and clear npon removal of ground, but also
arranged not to release the conneetion, if
apon removal of said ground, a closed cir-
cuit is maintained between the wires of the
ealling lioe, a means of automatically open-
ing the connector release circuit on an at-
tempted connection with the calling line,
thereby permitting the connector to estab-
lish a connection with said calling line.

14. Tn an automatic telephone exchange
system, the combination of a calling line, a
plurality of stations on said calling line, a
alled line, a connector for completing a
connection from one station on sald calling
line to another station on said calling line,
and from said calling line to said called line,
trunk lines and a plurality of trunking
cwitehes for extending the conneetion from
said calling line fo said connector, a con-
noctor relense cireuit, a means of closing
caid conneetor release circuit on an attempt-
ed conneetion with called line if “Dbusy,” a
plurality of calling line terminals, a plu-
ratity of ealled line terminals, a plurality of

| wipers, forming part of said commector, ar-

ranged to engage in electrical contact, said
terminals of either the ealled or calling
lines, u gronnded source of current for op-
erating  said  connector and  trunking
switches, a means of releasing the connec-
tion following the grounding of both sides
of the calling line, only when said calling
line is open and clear upon removal of
oronnd, a means of automatically opening
the connector release circult on an attempt-
ed connection with the calling line Tiereby
} cmitting the connector to establish a con-
nection with the said calling line, but not
opening the connector release circuit on an
attempted connection’ with said called line,
therchy causing the connector to release if
called line is already engaged in some other
connection. .
i5. In an automatic telephone exchange
system, the combination of, a calling line, a
plurality of stations on said calling line, a
called line, a conneetor for completing a con-
nection from one station on said calling line

{o another station on said calling line, and -

from said culling line to said cailed line,
trunk lines and a plurality of trunking
gwitches for extending the connection from
said calling line to said connector, a con-
nector release cirenit, a means of closing
said connector release cireuit on an at-
tempted connection with called line if the
talter is *busy,” a plurality of calling line
terminals, o plurality of called line termi-
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nals, a plurality of wipsrs, forming part
of sald connector, urrangec d o engage in
electrical contact sald terminals of either
thac
5 of current for P[n‘,lg;lzjx,_lg__f, s.ml connector and
AJ!Z\W;{; »\‘.mlw onenny .rf re ng tho

&

said

I;x‘(sﬁ'i{iin;{
np! 1 IOV

10 of g‘fnm!*sl ‘-uf al

the connection,

] H;'m IPYH‘

tween the wir

s of the catling line, a means
of automatically opeispy the conneetor re-
Jease cirenit on an aliempted connection
with said ealling line, faereby permitting
tht‘) councetor to establish a connection with
the ealling l'sm', but not opening the
mzum"uu e 10“ : clrvuit on oan altempted
connection with said called lne, theceby
: the connector to release if saud
called Tine 15 already engaged in sume othey
conhection, ‘

15

m

18. In an 'mtr,.nmtw tetephone exchange
25 systems, a of a calling liue, o

plurality of stations on said cailin e, u
ringer at each station, a ‘;’fuweni o ring only
when supplied with a partic Ul.ﬂ“ kind or ar-
pangement (*? vi i carrent,

3 :zw et

conneeLoT
110 um wm} o

L wmg %
\A“U”" fine

LI i(i uiihg

FAR I DA R R BN !
mnding of Lnih
!

o
o

‘-fﬁwm, B! 8
pluvatity of st (xJim ‘-mp, a
ringer at each ftau on, ar 1‘a‘10‘ed to 1ing only
when supplied with 5 Q“qui'u kind or ar-
rangement of vmgmg gengraim' current, a
pzmaht) of connectors for comapleting con-

L

L iy

altled or calling lines, & grounded source |

ground w closed cipont s mamt:mu? be- |

ia

pection from any station on said calling line
lv any other station on said Cd“lli”‘ line,
each connector being arranged to ,upph a
particular kind or fnmutrunont of ringing
generator current for ﬂw operation of its
‘}IH‘\[JMUIHU' ringer, irunk linss and a plu-
rality of h’mh'ng switches for extending
the connection from the calling line to the
proper cimnectior, each connector having a
release cirenit, a pluvality of ealling line
terminals, o plurality of wipers forming
part of each comeetor and arranged (o eu-
eage in electrical contact suid torminals of
Sl calling line, a grounded source of cur-
rent for opersiing sald conncetors and snid
trupking switches, n means of releasing ihe
connection, following the grounding of both
sides of the calling hne, provided said eall-
ing ling i apen and clear upon removal of
gronnd, 1 so wrranged nob to release the
connecilon i upon remeval of said g,wwund
a closed clveult s muintained befween the
wires of the calling line, o mweans of auto-
matically opening the connector velease eir-
cuit an attempted convection with the
calling lmv thereby permitting the eon-
nector to establish c-nmertnm with said
calling line, a means

"jyvs

[E541

of causing each con-
nector to 51,5§“ﬂi} its particular kind or ar-
' ¢ .»f ringring generator current w
: ,:!Em\r T
. In an sutomatic felep
. the combination of, a
eﬂig} of stalions on said
ality of ealled lines, a l,hu
s o1t ench a waid called Iin
n m % ‘11& mlle«i &}'Mi

geny i“xtm eure entq a ph'minv n? counectors
for u'}ﬂp}" ng a connection from any
tlon on said o ﬂlmgr line to any utm;' st
o1 -u,:m! ealling line or said called | n.ck earh
conneclor being urranged fo supply a p
ticular kind or arvangement of rin
zenerator current for the operstion of
: "mpnuai*ial’ ringer only, trunk lines
urality of trunking swi t‘hes for 0\*(.
mg w conneetion from & .
proper r"umt-“ or, a@fzf!ﬁ ﬂmnws{m hm
les -%t of ealling line t
u t‘|Hi)1‘:|h‘" 4>f s of culled Tine terain

s s forming p

e

he oy

tact s of exther the call

called 4 ;'I"ﬁwhdﬂu source of
for oper ’,”‘ connertors and i
o : of releasing the cor
*h@ grounding of both sides
Hing line, only when said calling

line is unen and clesr upon removsl of
ground, a means of automatically opening
the connector release circuit on an attempted
connection with the ealling line, thereby per-
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mitting the conncetor to establish a connect

tion with the calling line, a meang of caus-
ing each connector to supply its puarticular
kind or arringement of ringing generator
current to the calling and called lines.

19. In an auntomatic telephone exchange
system, the combination of, a calling line, a
plurality of stations on said calling line, a
plurality of called lines a plurality of sta-
tions on cach of said called lines, & ringer
at cuch station of said ealled and calling
lines, arranged to ring only when supplied
with a particular kind or arrangement of
ringing generatér current, a plurality of
conneetors for completing a connection from
any stalion on said calling line to any other
station on said ealling tine or on said called
lines, each connector being arranged fo sup-
ply a particular kind or arrangement of
ringing generator current for (he operation
of its corresponding ringer only, trunk lines
and a plarality of trunking switches for ex-
tending a connection from the calling line
te the proper connector, each connector hav-
ing a release circuit, a set of calling line ter-
minals, a plurality of sets of called line ter-
minals, & plurality of wipers forming part
of each connector, arranged to engage in elec-
trical contact sald terminals of either the
calling or called lines, a grounded source of
current for operating said connectors and
trunking switehies, a means of releasing the
connectlon following the grounding of both
sides of the calling line, providing said call-
ing line is open and clear upon removal of
ground, but also arranged not to release the
connection if upon removal of said ground,
a closed circuit is maintained between the
wires of the calling line, a means of auto-
matically opéning the conneetor release cir-
cuit on an attempted connection with the
alling line, therehy permitiing the connec-
tor to establish a connection with the calling
line, a means of causing each connector to
supply its particular kind or arrangement
of ringing generator current to the calling
and ealled lines.

20. In an automatic lelephone exchange
syster, the combination of, a calling line, a
plurality of stations on said calling line, a
plurality of called lines a plurality of sta-
tions on each of said ealled lines, u ringer
at each station of said cailed and ecalling
lines, arranged to ring only when supplied
with u particular kind or arvangement of
ringing generator current, a plopality of
connectors for completing a connection from
any station on said calling Hae Lo any other
station on said calling line or on seid ealled

i oed to sup-

lines, eacl conneetor being arem
:

vinging generator corrent for the operation
of s coryesponding vinger only, trunk lines
and o pluvality of trunking switchies for ex-
tending a connection from the calling line

15

]
)
ply s particulsy kind or aerangement of |
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to the proper connector each connector hav-
ing a release cireuit, a reans of closing the
connecter release circuit on an attempted cop-
nection with a “busy” called line, a set of
alling line terminals, a plurality of sets of
called line termninals, a plurality of wipers

forming puart of each connector, arranged to

engage in electrical contact said terminals
of either the calling or called lines, a ground-
ed scurce of current for operating said con-
nectors and trunking switches, & means of
velensing  the connection following the

grounding of both sides of the calling line, .

70

75

only when said calling line is open and clear .

npon removal of ground a means of atito-
matically opening the conductor release eir-
cult on an attempted connection with the
alling line, thereby permitting the connec-
tor to establish a connection with the calling
Jine but not opening the connector release
cirewit on an attempted connection with a
alled line, tlhiereby eansing the connector to
release if saiud called line 18 already engaged
in some other connection, a means of caus-
ing each connector to supply its particular
kind or arrangement of ringing generator
current to the calling and called lines.

21. In an automatic telephone exchange
system, the combination of, a calling line,
a plurality of stations on said calling line,
a phurality of called lines a plurality of sta-
tions on each of said called lines, a ringer
at each station of said called and callin
lines, nrranged to ring only when supplie
with a particular kind or arrangement of
vinging generator current, a plurality of
connectors for completing a connection from
any station on said calling line to any other
station on said calling line or,on sai({called
lines, each connector being arranged to sup-
ply a particular kind or arrangement of ring-
ing generator current, for the operation of its
corresponding ringer only, trunklinesand a
plurality of trunking switches for extending
a connection from the calling line to the
proper conunector, each connector having a re-
lease cirenit, a means of closing the connector
release ¢ircuit on an attempted connection
with a busy called line, a set of calling lime
terininals a plurality of sets of called line
terminaly, a plurahity of wipers forming
part of each connector, arranged to engage
m eleetrieal contact said terminals of either
the calling or called lines, a grounded source
of current for operating the connectors and
trunking switches. u means of releasing the
connection following the grounding of both
sides of the calling line, providing said eall-
ing line is open and elear npon removal of
ground, but also arvanged not to release the
connection if upon removal of said ground,
a closed cireuwit ig maintained between the
wires of the calling line, a means of anto-
matically opening the connector release cir-
cuit on an attempted connection with the
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calling line, thereby permitting the con-
nector to establish a connection with the
calling lne, hat not u!wnim' the connector
release cirvenit on an att empted eounection
with a ealled Hae, therehy eausing the eom-
neetor to release 1 said catled Hine w already
sngaged inosone other connection, a mesns
of ciusiug earh conneetor fo supply its par-
ticnlar kind ov areangenent of vimging gen-
erator current fo the ailing and cabed
Yines.

i0

In an wotomatie telephone exchinge
system, the combination of, a calling Ii
5 plurality of stations ou said eulling \
16 s ringer at ench stallon, arranged to ring

e
only when supplied wilh a pa!iuulfu kind
or arrangenient of ringiog generator
rend,
ing a
j mi“m

11”"{_[

cur-

plurality of counectors for complet-
ennnection from any station on said
fine to any other station on said cal

line, cach connector heing arranged to
ply a pdltmtiisir kind or Mrangpmtni of
Plligring generator current fnr the (‘;‘emé*ﬁn
of 3ts cor .sl%g\nnum s ringer, trink hnes and
a plarahity of tranking '15(119 for extend.
“he connection from the ealling line to
somnector, each connector hav-
e cireuit, a plurality of calling
ferminals, a p pliralit ty of wipers, form-

each conmectoy, arranged fo en-
contact said ferminaly of
=‘!‘I\, adapted to be con-
vipers of each conmec-
'mi'mnml"n“ 'il«“

theveby ot
“iw\ 2

256
‘1](5"
thé
ing ;
hne
ing part of
oa 1y adocts
waid enlling line, a
rjffrm %n e o ai miu%

&

“GEIJ.’!! ¢

r{nl
of ¢ e 0.
ply b n\”u ilLu‘ sl or ar

s
|nur; Y ene ator cnvrend

ey
ar! a':li.:_x‘»i. B
nector to sy
wnec el of
ub oeadling hine
I oo :m!cmm'@‘;u telephone exeha
coimbipation of, a ealling |
g phurs bty of stations on seld calling by
a pluvadity’ of cafled lines a phirabty
st(umm o ench of said called loes,’a rin
at ench station of said called :mt% k!i! T
Jines, arrangy |

HATA R

40

45

cirrent,
she mmv

£

il
i 1“11]:\(

. sl iap 1 R
e , e canpneelog Hl'm_;;‘ s {
arranige

jrl‘ i fingd or wenwnt
Jm“m“ generator enreent for the ()IJ“ ation

Nt
(»f

!‘l{" H’\ RN
fnger only, trunk loes
of trunki g \\Hb]w for ex-
steetion from the ealitng line to
the proper connector, cirh connector having
a release cireait, aoset of calling line ter-
minals, a plurality of sets of called line ter
nriasls, @ Inlf!dl{(\ of wipers formiing part
of each connector, arranged fo engage in

- 11:r1w‘~m:m||>vif- ¥
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electrical contact suid terminals of either
the ealling or called lines, a reluy adapted
to be connected to one of maid wipers of cach
umnutm, arvanged to open iut' cunnestor
relense eirenit on oan thmpw(i conunection
vith the ealling line, itting the
connector 1o cstablic] unection with
calling Yne, now current. for
id connectors, relays and trunk-
mweans of cavsing eack
o suppily 1 srtienlar kind or
et of vin R T VI FEC wrator current
abd ewdting and called lines.

In an antematic t‘;‘-!{‘,phmm exchauge
my, the combination of a pair of fine
5, 4 vinger bridged acvoss nlid ling wires
and a ringer con necied from one of said
Hine wires to ground, a source of grounded
ringing generator current, o wmeans of sup-
phyiag Creung mivce of ringtog gen-

e wire connectsd fo
meb, operating the
t oot the b x'hifrm} ringer,
mded seurce

thoveby e

: A
suyie ol
“Htl“l:ill“‘

mg switehes

du’i 8

Yeoon
T

wir

HONERnE < of

of ringing t seeent to the line wice
NEE Conne “;giuijjhlt}&_i llllg{‘l‘ snd

a ground con to the remainiug line
wire, ‘lneud ]

the bridged ringer

Uzﬂ u‘i‘numiw.
nnwlk, cirenit
: \‘t‘c'( Lo which:
spniving sald

};‘ut not

to groun

souree of
ni o

rin ;zma nerwmm. Cif-
. ‘1-julw'h 2t

400 2L
g Tae

Rt

1
“ll“ll

matning
h rin

in

sy ,)l\u""itlnéa At

or b

automafic

ar teleph
ttem the combination of a pair of line
a Iing‘(‘F bridged across said line
,aDL A ringer connec ted from one of
the said line wires (o earth, & source of
srounded  rloging  generator current, a
means of snpg)lvlng Taid grounded source
of ringing generator current {o the line wire
connerted to the grounded ringer thereby
operating the gre ounded ringer bot not the
bridged "‘wkg:e-rq a means of bnppl ring sald
ounided souree of ringing genurnlm CFIE=
o the lne wirs not connected to stud
ring dnu aoground  comne

ir mg iine wire, %F erely g
1 : Ix F the
ri’iww‘ 1ae~

i 4
B

nod

mfn«i
raed by l]w l"‘
nected, a weans of & nuph’mrr smd sourae of
wrounded rmgn.cr generator current to the
1 i ty the grounded ringer
atd w ringing seneiated  with each
ringer fumnmr‘ ) und the remainin,
Yine wire, {h(reb‘, e)[w{ -»mm either or both’
ringers.
26. In s
systems, s culline Hue branc
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branch, two speech eurrentl conductors con-
necting sald calling and saird eatled Tioe
branches, two calling line. terminals, twoe
wipers forming part of said ecalled line
branch and adupted to be connected with

sald speech current conductors, o connector
release civanit, u grounded souree of carrent
tor operating sald connector, u means of ap-
plying a ground to cne ol sand wipers, a re-
lay adapted to be connecled to the remaining
wiper and arranged {0 open =ald conne n' tor

veleage civeuit when i wromed 1s applied
and when said wipers are o electrieal con-
tact with said calling line terminals, sib-

as shown and deseribed.

stantially
slephume exchange

27, Tu o conpector fov
svstets, nocd
branch, two speech carrent conduetors con-

necting satd calling wind said eallied line
bl'uu]ws two calling Doe terminals, two

ailed line terminals, two wipers foring
pzu't of said ealled line branch and adapted
said speech ewvrend
conductors, a connector release cireuit, a
means of elosing said connector release cir-
cuit on av attempied connection with saxd
alling Hne terminals if busy, a grounded
source of current for u]umtmw aml COTt-

_nector, a means of applying a ground to one

of said wipers, a relay lultptwi to be con-
nected Lo the remaining wiper and arranged
to open said connector relense cirait when
said ground is applied aud when sald wipers
are n electrical contuct with said calling
line terminals, but also arraged not to open

sald connector releage circuit when said
wipers are in electrical contact with said
called line terminals, thereby eausing said

connector to release if said called line fer-
minals are already enguged in some other
connection, substanfinlly as shown and de-
seribed.

28, In a telephone excliange system, the
combination of, a calling ielephone iine. a
called telephione hntu a ph :uh&\ of calling
line terminals, a plurality of called line ter-
minals, a connector mmmleilr onnection
between the calling aned eafled telephone
lines, and comprising s phlmhtv of bridged
relays arranged to supply current for spe ek
transmission to the el ng and ealled tele-
phone lines, a second connector with w plu
rality of wipers arvanged to engage suid
calling and called e werininals, each con-
nector having a release cirenit. a means. of
release ciyenit of the second
connector when said connector attempts con-
nection with said cailed or calling line ter-
minals, a relay when errergized opening the
elease cirenit of said sceond connector, hut
so arranged as to veseive tnsuilicient ocur-
rent to be enargived when the wipers of
said second connector ave in contact with
said called or ealling line terminals engaged

Hing tne branch, a called line

1,024,184

in some other connection, due (o the shunt-

by effect of the windings of ihe hridged

retiys of H oo connector, engaged in estab-

Tin HH o sadd cennection belween 1he ealled

‘2 } n;; fines, substandinlly as shown and
ihed,

(i nu aotoatic teleplone exehange

e conbination of o ealling line, a
wlling line, u
dapdeting a4 eonmection from
.—»;uf% ealline line Lo another
wlting Tine, trands lines and
(v nim‘_u swilehes for ex-
woection {roni said ealling
sabd conneetor, 1o conneetor release
plurnity of calling bue (erminals,
vool wipers, forming parct of said
eniggoe i electrieal
conbicl =udd terninnds of said calling e,
a treans within the connector srranged to
open aidomaiically the connector release
cleentt onoan attempled conneetion with the
calling Tine theeeby  permitting the eon-
nector to eatablish eonneetion with said call-
fng line.
0.0 In an antomalice telephone exchange
sywtony the combination of a calling hne, a
plurality of stafions on said ealling line, a
callod Tine, o vonnector for completing a
vmmw-limn Trom one slation on sad al}mg
line i anvibier stalion on said ealli ing line
atd from the eailing fine to the called line,
tennk Bines and o plocadity of trunking
switelies for extending the counection from
subd calling line {o said conveetor, a con-
nector release cirenit, a plaradity of ealling
line termindls, a phadity of ealled line
terminals, w plurs .hi} of wipers forming
part of sand connector arrnuged to engage
i clectrical eontact wmi terminals of erther
the enllineg oy called Hoes, 2 means within
the conneetor, umngw! to open the con-
neetor release cireait on an atterapted con-
neclion with the enlling line, thereby per-
mittinge the conneetor to '-~i‘=s'h§i:<h 1 con-
tection with =ald caliing lin

,
[A PR NN
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avouneetor forooomg *]etlng S
Tren one stabion oo )&Hl ﬂhng
e -~:?;;i,4m TSRRSEEN ling line
somy the enlling b » Miiﬁ(? line,
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es for exrending the mmw(*ticn from
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snmector, a con-
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electrical
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or called lines, a means within the connentor
arranged to open the conuector release eir-
cuit on an atlempted connection with said

calling line, thereby permitting the con-

nector to establish a connection with said
calling line, but not opening the connector
release civeuit on an attempted conncetion
with said called line, theveby causing the

b g

commecior to release 1f oalied line is alveady

eng
Sgn

day of

Wit

ol 10 somie obhor connection.

eod by me ol San Franciseo, this 28th
January, 1911

GIRALD DISAKIN,
Bt L
FoA MeGans,
Pavrane J. Gravor.
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