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TALBDT G. MARTIN OF CI—IICAGO ILLINOIS ASSIGNOR TO AUTOMATIC ELECTRIC COM-
| PANY OF CHICAGO ILLINOIS A CORPORATION OF ILLINOIS.

TELEPHGNE SYSTEM.

Tor all swhoni it me Yy Coneern: -
Be it known that 1. TaLsor . M. \R'II\, )

citizen of the United States of \111@11(-1. and

resident of Chicago, Cook countv. Illinois,
have mvented « certain new and useful Tm-
roveient in lelvp]mne Systems, of uhl( I

the following is a specification,

My Iuwn‘tmu relates to improvements in
telephone sy <tems, and more particularly to

improved means for handling long distance
or toll calls in connection with an imtmntltl_c

long distance

When a

telephone svstem.

call comes into an antomatic v\vlmuffe e
comes in on a manual board and the oper-

ator, upon learning the number of the sub-
seriber desired. - v\tmuh_ the  connection

thmlwh 2 suitable cord crreuit to a selector

: switeh in. the automatic exchange and then,

30

30

ToTWr

50

o4 B
b |

by operating her «

With the ordinary

atiing device, e\tvmla lw

mmw(tmn through thu .mtmmt:v a\\lt{‘ht“a

to the aulrat*ulm IS tl]wl for in the nsual nmn-
Tier, | | '
Tt s desir ll)]l‘ to erve these long distance

alls preference over loeal ealls, as trunk
lines hetween eities should not be tied up
on a single call any longer than necessary,

Tt often tines lmmwm that the operator
_u]m recetves the long distanee mH im-:h that -

the desived called subseriber” s lime 1 lm»-,\
~connector switehes em-
ployed it is impossible for the operator to
nht 1in o connection with thla busy - hne. 1t
15 :Imnlxl:lo however.
operator 11{1_:111|v to advise tlw desired sub-

seribpr- who is thus involved in another con--

neclioh that lie is wanted for o long distiinee
all. In order o lmmupllah this purpose I

provide « spectal Torm of connector switel

by wlhich the operator can-ninke eonnection
with this l)ll*-w\ Hoeo and, advise the.
thlu‘!' of “lt‘ﬂlt“ﬁlli‘ll lnlmmltlnn

A further object of my. invention is to

provide the operator with means whereby
she can ascertaim whetlior
engaged noaloead umnmimn Or 1n ,.nmtlw
long distanee connection, ()‘[ course, ‘it

Lne s already engaged

t|t-«ll thlt‘ [u Illl‘;ll\ lIl O11. llli‘-. Hllltlt‘l'tl{lll ;llltl
advise the subscriber that he s W ant (. for
another long distance connection..” Tt is only
when the anlmnlm

aulmnlw that hv s wanted for a long dis-
me CONNeC (mn <o that the subseribers Cill

Specification of Letters Pateﬁt.

Application filed August-.ll. 1913.

tion.
1 ustrate

that in sueh ease the

Hlll)-l

or not a line s

v long distance
Cconnvetion 1t umlhl he muluwhlu and un-

= ivolved m oa loeal
connection that it is desirable to adyise the
manual exchange.

u‘tmn@ﬂ May 22, JIQI'IW
Serial No. ;34,097.

break the local connection .11111 permit the

completion of the long distance connection.

I therefore plmnle means for giving to
thes operator distinctive  forms {;t lmw

signals, so that the operator can tell w hetlwl‘

thie busy line is a calling atttoniatic line or
cilled automatic line involved in u 1(1(,.[11

connection, or a called automatic llIlL -

volved in a manu: al or long tll“-:tdll(,‘{_‘ conmnec-
tion. |

-\ further ‘-«[)E‘(lfl{* object of my invention
s the provision of means whereby, when a

~hine s use. the mnltlplu 1mmte contacts

of the lne are connected to aground through
one of a plurality of lruw stgnaling ma-
chines, depending upon whether. the fine is
an atutomatic catling hine or a ealledline in-
volved 1n 2 Im al automatic connection, or

one 1mmvolved 1 a lunﬂ' distance mamml con-

nection,

In order that 1y invention nhw lm more

clearly understood. I have iHustrated. in
diagrammatic form, a telephone awtem
ulmh embodies the features of My inven-
In this connection T have clmaen to
an automatic system
switches of certain well-known types, to-

gether with manual apparatus which is em-
ploved  for establishing - toll connections,

which 15 hkewise of \wll known form.
My mvention, however, is equally as well

mlt[)tml for use with other forms of auto-.

matic switches and cord cireuits, and the
present system is merelv: for the pmpoag of
l“llHtldtlllﬂ‘ One: spec h(, embodiment of my
invention. -

In the wmm[)lmlntr tll:l'\\lll”’b Figure 1

15 a dingrannatic anlt of t‘lt‘l)ll(}llb
systen)

Figs, 2 and 3 show a complete connection

s autvm

[“1n, - shows o manuaal tvluphmw lme and |

operator’s cord cireuit. .

Fie. 5 shows a selee tor wntch (m nit fm'

use with the operator’s cirvenit,

- B, 6 shows i nor tmmntu“]lh a {{}Illl(‘{‘
tor H‘\Ht{ll for mmmtmﬂ' with lmm line.

[P1e. ¥ s o modified Jrmm nf {‘mmvctm*
H\'\it{]l |

“]l‘-tl]l‘]i]l()ll(‘ svstent- illustrated in I"l“‘

I comprises an antomatic exchange and a

The nianual exch: ANEE 18
represented llj aswitchboard W Comprising

involy) mny

| n connection W 1t11/u111{*h 1 lhue_
chosen to Hlustrate ny invention.
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At

- -I . BT { ., " a -
a plurality of Uperators’ positions WY

T andd T2 ave shown groups of substations

T the lines of each of which terminate n
an answering Jacle.J on one operator’s posi-
tion W’ and in a multiple jack J" on cneh
operator’s position n the astial and well-
kiown manner. sSuitable cord
ave provided for estabhishing connections.

The antomalic exchange s of .
known fype. comprising subscribers” mdi-
vidual preselector switches (irst stlector
switehes 18, second selector switches B and
vonnector switches T Tn the drawings
there are represented two thousands of an
sxchiange of ten thousand lines eapacity on
. scale of three to ten. "The subseribers’
«tations A are divided into groups .\7, A%
At ete., usually of one hundred lines each.
Op o seale of three to ten, therefore, the
three groups A%, A® and A7 represent one
complete thousand anda the groups A% A®
and A7 represent another thousand. With
ench group of subscribers’ lines there 1s as-
cociated in the central office a group of

ndividual or line switches €, one for ench

Jine, a group of first selectors I, a group of
second selectors I |
nociors F.o The selector and connector
cwitehies represented herein comprise banks
of contacts arranged in horizontal rows or
fevels, usually ten in number. These levels
are represented by - horizontal lnes which
edtend beneath all the switches of a group
to indicate that the corresponding contacts
of alt the switches of the group are niulti-
pled togetlier. Al the line switches C be-
longing to one group of subseribers” Tines
have comnlon access to a group ol first Se-
loctors 16, The banl contacts of
soloctors T of corresponding groups or hiun-
dreds are multipled thronghout the differ-
ont thousands.  The first fevel of these first
coloctors ix connected to trunk lines leading
to second sclector switehes I assoctated
with the first thousand, the second level of
fhe Hrst selectors 1s conncocted to trunk hines
feading to seeond selectors associated with
e wecond thousand. ete. ‘The bank con-
facts of all the <ocond selectors 1 associnted
with a given thousand ave miultipled to-
oether and the first lovel 1s connected to
trunk lioes leading to connector switches 1,
which have acceess to
of the first hundred ol that thousand, the
csocond level is conneeted  to trunk lines
leading to connectors which have aecess to
the lines of the second hundred, ete. This
trunking arrangenment of an atitomatic ex-
change is in general well known i the art
and it is not thought necessary to deseribe
it in further detail herein.,

Th order to form a means of COMMHINICa-
tion between the automatic and ma nual ex-
chunnees, there is provideda number of trunk
lines leading from muitiple jacks J* on the

“golector switches k.

cireuits M

well-

\?%,
ir
A )

and

and a group of con-.

the [irst

th'.- Hlll]'E'ilf'l'i11‘(."1".‘--?'J li“{"H |

1,227,474

manual exehange to selector switches T in-

he automatic exchange, whicli selectors cor-

qpespond in fungtion to the subscribegp’ first’
The bank contacts of
the opgrators’ sefectors [ mayv. be muiltipled

Ll

with those of wome of the subseribers’ se-

loctors 1o, as indicated.  Tnoaddition to the
trimk Jines leading trom . the manual. ex-

change to ihe selectors 1 in the Automatic

exchange. there are a number of trunk hines
leading to special connector switehes N 1n
the automatic exchange. - There 1 one of

these special connectors  for cach

of the

70

79

croups A AL Afetes These special con-

Lectors. as will he described later, are tsed
by the operator only after she has called
(e subscriber over one of the selectors 1

oxchanee and found the line hisy.

in on a busy line, so that the operator may
inform a busy automatie stuthseriber that a

manual or long distance subseriber desires

connection with i s
Although in the above desceription of the
system shown 1o 10 I reference has been

made to an automatic exchange and to a

manual exchange, 1t 15 to be nnderstood that
this Jdoes not mean that the manual part of
the svstemn is necessarily a separate and dis-

tinet exchange., 1t may he simply a manual

switehboard which is usually -installed in

automatice exchanges for the purpose of han-

dling long distanceé or toll calls.
In [ies 2, 3.0 405, 6 and T the ditferent

parts of the apparatus are designated by the

e regrdar switches e the automatic
| These
special connectors [T are adapted to ecall

30
35
o
05

100

came reference characters, in so far as 15

consistent, as n the dingrammatie Fig. L
CThe antomatic stbstation .\ (Fig,
comprises the usual rvecerver 2, (ransmitter
3. rineer -+ and condenser 5. Beng an auto-
matic substation it is also provided with a

anitable eallssending  mechanism for con-

trolling  the  antomatic switches, whieh
mechanisn 1s represented diagrammatically
by a pair of impulse springs 6. and 7 and an

”

110 -

impulse wheel 8, which latter may be con-

Ctrolled inoa well-known manner through the
modinm of a dial provided with finger holes

0 stueh o way that-the impulse springs may

times correspoiding to the respective digits
of the nimiber of the ealled subseriber..

The subseriber’s individual switeh
the general form of subscriber’s switch

“dhown in British patent to R, W. James No.

26301 . of 1906, more closely resembling,
Lowever, the particular type shown in DBrit-
ish patent to T. (r. Martin No. 1419 of 1910,
This line switeh comprises, among other (le-

tails, a plunger (not shown) attached to the
Cond of a so-ealled plunger arm 9, which arm

i controlled Ly a magnet 10 comprising an

operating winding 11 and a holding wind-

ing 12, This magnet also controls the cut-

115

he  momentarily - separated  a number of

Tis of

12

130




'l.-i

10

- set of springs, 7. ¢., 1421, is shown, each Line

15

20

25

30

35

g the plunger

Tine leading to

1,227,474

off armature 13. The winding 11 operates
both the plunger arm 9

to only operate the wrmature 13 and hold
| | arm 9 in 1ts operated position.
When the plunger arm 9 js operated 1its
plunger is forced into a bank of yeontact
springs, forcing the springs 14,15, 16 and
17 into engagement with the springs 18, 19,
20 and 21, respectively.  Althougl only one

switch is provided with a plurality of suel
sets, each forming the. terminal ot a trunk
| first selector switeh I,
JFach trunk line is |
the corresponding springs of all the line
switches of ‘the group which 1s c¢ontrolled
by the master switech D). The switch C s

controlled by the ‘subscriber through the

medium of the line relay 22, which relay is
preferably slow acting—that 18, slow to re-
lease its armature upon deénergizing.

- The master switch D g of the geneiul
type of master switches

to, -being, however, of the particular type
disclosed in said British Patent No. 1419 of
1910. The function of the master switel,
as 1s well known, is to maintain the
gers of all the idle line switches m position
to engage the terminal of an 1dle trunk line.
The connector private bank contacts of the

line are normally. “connected over - a comn.
duetor 23 and througl the
‘contact pomnt 25°to the bank

contact spring

16 and cut-off winding 12 Upon the op-

eration of the Iine switch, however. the

spring 24 is disengaged from the éontaet

- point 25 and brought into contact with the

40

45

50

tails, the selector K

‘contact point 26, whereby the connector pri-

vate bank contacts are connected to ground
G7 through the secondary

_ A there is shown a
call register 28 which is controlled by =«
double-wound magnet 29. | |
¥ 6} TR A _ . . - _ N e P .
The first selector switeh K 1s of the 007 -
cral type of selector switeles disclosed in

United States Letters Patent No. 815,321,
eranted Mareh 13,1906, to Keitl. rieckson

so-called
Among other de-

and  Erickson, except  that " the
side switeh 1s omitted.

. contiiets arranged in horizontal rows or lev-

8¢

65

557els which are

| e dapted to be engaged by
set of wipers-30, 31 and 32 carried Hpon

-~

-

rotary magnet 34, The operations of the
switeh are controlled through the medinm of -

the double-wound line relay 5. Means for
permitting the switel to be restored to nor-

- Mal position are provided in the relensa

magnet 36, which, npon cnergizing, with-

and the armature
13, while the winding 12 1S strong enough

connected i multiple to

1s controlled by Hnpulses

‘ | shown in DBritisl
Patent No. 26,301 of 1906, above referred

plun-
- TYEY B r l 3 AR X -"'):H(]-
ner. The magnet 23

magnet. The.ine relay 51 is connectoed with
the line through the reversing springs of o
so-called back-bridge
spring 24 and

et : winding of the
transtormer of g busy signahing. machine Q.

Associated with the line ténds back to the selector switehes,

former the

comprises a bank ‘of

L
. . l |

shatt (not shown), which shaft has vertieat
o movement controlled by the vertical np onet
A5 and rotary movement controlled by the

so that the
“chine 1s of

1

3

draws the retaining pawls from the shaft.

The spring contacts 37 and S8 are permittod
to close only when the switch shaft Lis heen
raised one or more steps fronn its lowest o-
sition.  The relays 39 and 40 ave <low acting

relays—that is, relavs  whieh decnergize
slowly after their CNergizing. clreiits are
broken. "This slow action is ustially oly-

tained by placing 'mg of copper aronnd
one end of the core of the relay.
The second selector I°, as well ax the Sp-

70

lector T (Fie. 5). is the same as the se-

lector K. - B

- The conmector switeh T (IFig. 3) is of (he
general type of connector switelos disclosed
in United States Letters Patent No. SO 176,
eranted Mareh 13,1906, to Keith. rickson
and Krickson. the ciretits, however, heing
modified to adapt the switeh to.operate i
svstem in which the central office Apparatud
delivered over the
two sides of the line in series. ILilke the se-
lectors, the connector is provided with a

8O

85

shaft (not shown) carrving the wipers 41,

2 and 43 and is controlled by the vertieal

magr -t 4+ and the rotary magnet 45, The
usual side

70, 48 and 49 is controlled by the private
magnet 50 1n the nsual

e relay 520 througsh the
windings of which latter relay the called
line is provided with talking current. The
riger relay 253 ig the means throueh which
the application " of rNging current o the
alled line is controlled. . At QY

front and haels
contacts, respectively, of the spring 54 of
relay 53, which relay is included in the hold-
mg cirenit- which the connector switely. ex-

complete function and operation of (his re-

Clay will he fully deserihed ll_vl'vh'l:t-{'tqr. -~ The
bhusy '

signaling  machines, g representod
hermn, comprise an mduction coil O trans-

cluded in a local cireiit with battery and
two interrupters, one of low  frequency and

- the other of higl frequency. Throngh the
| 111_{‘-*{:.1,.!111"111,”1"t]wH(-%-lntv'rl‘u])h’im anintermittent
nterripted current

15 suppliced (o the pri-
mary winding of {lie transformer, which in-
duces an-intermittent alternatine eairent in
the secondary winding, wherehy, when suid
winding is connected  with stithseriber's

switch comprising the Wipers. 4,

and ()
there are shown two husy sienaling machines
‘which ave connected to the

primary winding of whicls 15 1n-. .

90

and well-known man-
Is the usual relegse

g0

100

The.

11¢

11z

line, said subseriber is CIVenN an mtermittent

buzzing sound in his 'eCeIVeT,

a different character than . that
produced by the other, : :

The low fre- -
quency anterrupters of the two busy ma-
chines Q7 and (2 have different requencies,
buzzing produced by one ma-

13¢



The substation A amd its individual

~ switeh Clrare i all respects the same as the
substation .\ and switch C (g, 2). -

10

15

20

95

30

85

40

45

it comprises an answering
Splug P2,

to complete connection with either

‘mal position, the

The substation T (Fig. 4) is an ordinary

Jocal battery manual substation. comprismg

o transmitter 53, rveceiver 56, indnetion coil
57, magneto 58 and ringer oY
tral office the Hne is provided with the usual
answering jack J, one or more multiple Jacks
J’. the line relay 60, cut-oll relay 61, hne
lamp 62 and a visual busy sional 63 asso-

Ceinted with each multiple jack. The opera-

for's cord eirenit M reseimbles the nsnal-cord
cirenit employved in manual systems i that
plug P’ a calling
calling and answering supervisory
lamps 65 and 66 and suitable relays for con-
trolling the cireuits thereof. The relayv 6710
the calling end of the cord is a polarized re-
lay. This cord eireuit. as shown, 1s adapted
) another
manual substation, such as the substation L.

*0_1',\\'it11'-':1'tl'lml{ line Teading to the atitomatie

exchange, or with an ordinary ¢ommon bat-
tery line. When the relay 65 is n 1ts nor-

adapted for use in connection v
hattery line, or with a trimk hne leading to
the automatic exchange? but when the relay
68 is energized, the cireuits of the relay 6T

are adapted for use in connection with a
“ecommon battery manual hne or a <lmilar

line. | . |
The trunk lines which lead from the man-
ual switehboard to the antomatic exchange.
as has been explained in connection with g,
1, terminate in a multiple jack J* on the
manual switehboard.  The sleeve conductors

of the jacks J* are connected to battery

through a relay 69 which controls the civeuit

of w visual Dysy signal 70 associated with

ench multiple jack. ,
The truk lines leading from the manual

“qwitchboard to the connector switehes N

(Figs. 1 and 6) ave, at the niantal switeh-
board end thercof, similar to those which
Lol o the selector swite |
tor N is in eeneral similue to the connector

I (Ifig. 3), there heing, however, certain

50

55

modifications

in the cireuit connections and
made of operation, as will be fully deserined
hereinafter:  The connector [17 shown
Fig. 7 issimilar to the connector H (Fig. 3

L 2

with. certain maodifications I the busy lest
cirenit, which will appear from the detarled

©deseription which is to follow.

60

For the purpose of supplying current for.

operating the central office. apparatus and
for talking purposes there s shown

ft.ln'nug_rhmi'f t.hv-'-{ll'u_win;;z:H':1.' plu]':;lit_v of pat-

teries BB having one terminal grounded at
(+. There need he in practice, however,

~only one such battery, or pre ferably one bat-

60

tery in each exchange. .
A general deseription of the apparatus

At the cen-

“<ubstation . line 72, springs
to the battery lead 80, thence
througeh the battery B> to ground 'GG.. The
closes the circuit

the relay
relay
to disconnect (the relay

cireuits of the relay 67 ave.
with a loeal

springs 14 and 18

ws 1., The connee-

eirenit of the winding s broken

having been glven, git will now be explained

how connection is cxtended from the calling
aubstation A to the called substation A,

the nunmiber of which Iatter will be assumed

to e 2220, Since the automatic switching

apparatus disclosed herein 1s in general well

known in the art. and is described in the

publications hereinabove referred to, its op-
crntion will he explained in a more or less
veneral manner.  Upaon the: removal of the
voceiver from the switch hook at the sub-
dation A preparatory! to making a call, the
talking civeuit of the substation 1s bridged
aeross the line conductors 71 and 2. by the

ook switeh springs 73 and v, whereby the
circuit of the line relay 22 of the switch C
s closed. This mrvmt-oxtvmls“w{'qm oround

LY " ' ro. -y tn Hf, . -
G* through the springs: T and (76, Tine 1,

)

gl gl

22 Upon energizing.

of the operating winding 11, which operates

through the medium of the armature 13,
and to thrust the plunger of the switeh 1into
the terminal of the trunk
Leing held by the master switch. whereby
the line civenit is extended “through the
and 15 and 19 to an idle
first selector switeh 1. The line relay 39
of the selector switch ‘19 15 thereupon ener-
oized over acirenit extending from- ground

v through the lower winding of said relay,

back contact of the switching relay spring
Q9 thenee over the heavy conductors to and

T and T8 and -

hefore which it is

70

80

85 .

29 from the hine
90

95

100

throueh the substation .\ and back over the

other side of the line, through the left-hand

winding of the meter magnet 29, baek cone .

tact-of the switching relay.spring 83.in the
elector and the upper winding of the line

relay 35 to the battery lead 80.- The relay

35, upon energizing, closes the ciremit of the

relav 39, .which o turn. upon energiZing,

closos n cireuit extending from ground (3

through -the springs 8», Tine switeh bank

springs 20 and 16 and the holding winding
12 to the battery lead 80. The energiza-

105

110

tion of this winding serves to- hold the

switeh (' inits operated position after the

by the re-

s

lav 22, which detnergizes shortly after it'is
disconnected from the line.  The energiza-

Lon of the relav 39 at the selector I also-

completes a c¢ireuit extending from around

(3t to the springs 85,20 and 16 and through'
“the right-hand winding of the meter maghnet
99 to the battery Tead 80, The curvent in
(his winding is in opposition to the line cur-

rent flowing through the othier winding, and

time, Upon the ope

eround potential extending from ground G

(he connector private bank contacts of the
.p;]]h]]g line e ]H'{H'H]{‘{] with a gll:ll‘(h'ﬂg

126

| .. 126
the magnet is therefore not operated at fhais
ration of the switch C,

136
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through the secondary winding 86 of the
busy signaling machine Q. contact point 26.
spring 24 and the conductor 23, Upon the
closure of the Springs 17 and 21 by the op-
eration of the switch (. the master switeh

D operates in a well-known manner to ad-
vance the plungers of the idle line switclos

to a position opposite an idle trunk line

et of the selector [ine relay 35
lay 39 of the selector being slow acting does

25

30

35

40

~decnergizes

cuit for itself extending fron, around G1 gt

~The calling subscriber now operates his

calling device for the first digit 2 of the

c;lllml';mmhe_r, whereby the substation -
pulse springs .6 and 7 are separated twice
momentarily. each time breaking the ¢ir-

not cdeénergize (uring the Juonientary in-
terruptions of its eircuit by the relay 85,

and consequently, each time the latter relay

, an Impulse is transmitted over
the cirenit extending  from  groiind (5
through the springs S8 and SO D0 and 91,

spring 92 and its front contact. relay -0

and the veftical nagnet 33 {o the hatiery

lead 80. The vertical nia gnet receives twos

im]mlsvs over this cirenit: and operates to

raise the switeh shaft and Wipers two steps

to a' position g -ssite the second row or

level of hank contacts, and at the same time
‘the shaft-controlled contacts 87 and 38 are

closed. -The slow acting relay 4018 main-
- I o .. .. ' . . -

tamedl 1n 1is energized position contimnously

while-impulses-are heine (ransmmtted to the

vertical magnet. through it and, in its cner.
gized position. closes a eirenit from ground
(G through the springs 93 and D and the
relav 93 to the hattery lead S0. The relay
_9ay upon energizing, forms g locking. ¢ir-

ol

the relay 39, throuel the springs S5, sprines
D6 (which are controlled by the rotary nine-
cnet 34), shaft contaet 37 and the springs

97 and 98 and its own winding to the hat-

- tery lead S0,

45

50

CJ
N

~ond level is idle, the relay 95 deénergizes

30 .
~ tential, which is transmitted to the relay 95

lead 80.

fay 95 remains energizoed and the circnit of
the rotary magnmet 54 1S closed, which eip-

cceuit extends from ground (Gt at the relay
39 through the springs 85, 96, 37, 97, 9§,

945 99 and 100 and my znet 34 to the battery
The magnet 34, upon energizing,
rotates the wipers one step and. by open-
ing the spring contacts 100 and. 96, diseon-

nects ground G from itself and from the |
5 relay 95,0 Tf the first trunk line of the gee-

as soon as the spring contact 96 is opened,

If thig trunk line is busy, however, the Dri

vate wiper 32 finds the contact which 1t #p-

gages pravided with g guarding ground po-

/

through_its springs 97 and 98 and_therehy
prevents 1t from deénergizing. The mag-

net 54, however, - deérergizes .when the

spring contact 100 i1s broken, regardless of

Tlie re-

switehing relay 107,
drom ground (i

hine and

The line relay

80, This eircuit
cnergrzed after i original cnergizing ¢ir-
et 1s hroken by the relav 39, whieh de-.

thereto.

Thus upon the decénergtza-
tion of the relav 40 after (he Iact Implse
1s delivered to the vertienl magnet. the re-

whether the relay 95 remains encrelzed op

not. I the relay 95 remains energized, the

cirenit of the rotary magnet will he again

- elosed S SO00N as 1S artatore drops haclk
Hdarenongh to close the contacts 100 and 146,
The rotaiyv nngnet
I manner sindlar to thint of o huzzer to

will therefore operate

advance the Wipers step by step over the
contacts until the non-grounded contuct of

an idle trunk line is reached by the wiper
52, whereupon e relay |
The relay 95, upon detnergizing, whether
atter one or several operations of the rotary

dodetnergizes,

agnet, permanently breaks the civenit of
the magnet 34 and ¢loses the cireuit of {he
whielr cirenit extendy
through the springs 85,
DG S0OT0 102 aad- the relay 101 to the hat-
tery lead S0, The relay 101, upon energiz-
Ing. disconneets the line relay 35 from {he
extends the e conmection over
the heavy conductors showr through the

70

75

80

85

Wipers 30 and 31 to the secon selector IF)

crit of the relay TO4, which in turn, UpOL
cnergizing. completes a eirenit extending
front ground (57 through the springs 105,
wiper 32 of the switeh I and springs 97
and 102 and relay 101 to the hattery lead
hainiains the relay 101

cnergrzes shorthy after the line relay 35 1g
disconmected from-the line, The relay 104
ol the =elector I8 also mamtams a guarding

SZround potential upon the private banlk con-
Laets of the trunk Tine in the banks of tha

st seleetor switehes T whicel have access
When the substation caliimg device is op-
erated Tor the second digit 2, the selector T

aperates i the <aume manner as - explained
“Tor the selector I to extend the connectien
over the trunk conductors 107, 108 and 109

to the connector 11 (FF1ig. 3). The line re-

lav 51 of the connector therenpon hecomes
. | |

cnergized and closes the cirenit of the relay
110, "The relay 110, IS energizing, pro-
¥ides a holding cireuit “or the relays 111,
10T and 12 of the switches I, 1 and (Y re-
spectively. This cirenit extends from oround
*at the connector switeh through the relay
23, springs 119, conductor 109, wiper 113,
thence through the springs 114 and 115 and
the relay 117 to the hattery lead SO, and also
through the contacts 116 and | 17, wiper 39
of the selector 19 and through the relays 101

and 12 over the cirenits already traced. The

right-hand winding of the meter magnet 29

18 also inclyded in the cirenit in multiple
with  the

relays  above  mentioned. The
switching relays 111 and 101 of the switcelies
Fand E, the cut-of) winding 12 of the switch

- C and the right-hand winding of the meter

LO5 of the switeh ¢ there-
Hpon becomnes cnergized and closes the oir-

90

95

100

105

11¢

115

120

125

130
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S

macnet 29 all have comparatively Tngh re-
Getance ax compared witlhsthat of the relay
=2 of the connector switeh, so that the latter
relay is not operatively energized over this

cirenit. and therefore neintaans the connece-

tion hetween the secondary winding of the
husy sienaling machine (0" and the third-
position contact point of the side switeh
wiper s, o |

Wlien the substation ealling device 18 op-
crated for the thind digit 2. the eiremt of
(e connectoir line ralay 51 3s broken fwice.

Sinee the relay 110 is slow acting it does not

90

Jecnergize during the momentary interrip-
fons of il eirenit by the relay o1, 50 that
ach tme the Tatter velay is deénergized a
cirenit 1s cloked extendimg from cround (+*
through the spring 113 and its back contact,
spring 119 and 1ts frond contact, relay 120,
vertical magnet 44 and the side switel wiper
19 to the battery lead 80. The vertieal mag-

“net Horecerves two impulses over this eir-
~cuit and operates to raise the s iteh wipers

25

30, 211
~ magnet 0.

.85

11, 42 and 43 to a position opposite the see-
ond level of bank contacts. The velay 120,
which is included in series with the verti-
eal magnet, remains in its cnergized position
during -the ontire time 1mpulses are being

transmitted through it and operates to close

the circuit of the relay 122 and the private
mag After the last impulse 1s de-
livered, the-relay 120 opens the cireut of
the private magnet 50, which, ‘upon de-
energizing, permits the side switch to ad-
vance from first to second position. - LThe

“movement of the side switch wiper 49 from

~ connection from the vertical magnet to

40

first to sec md position transfers the battery
the

The calling subseriber

[

rotary magnet 4.

now operates his calling device for the last
“digit 0, in response to which the connector

line relay H1 operates to transmit ten 1mn-

“pulses through the rotary magnet 40, 1 se-

40

50

Hes with the relay 120, whereby the shaft
wipers are rotated onto the contacts of the
Jdesired line. The relay 120 operates n ve-
sponse to this operation m the same manner
as for the previous digit to cause the private
magnet 50 to advance the side switeh one
more position—that is, from second to third
position after-the last impulse for the digt
is transmitted. Dy the engagement of the
side switch wipers 46 and 47 with thewr
third-position contact points, and by the de-
enereization of the relay 122, the Ime con-

“nection is finally completed with the alled
“substation, as shown by the heavy condue-

80

tors. The relay 122 controls the contacts in
the line cireuit and is made slow acting, so
as to prevent the completion of the line con-

- pection until after the cut-off winding 123

6o

of the switch C’ has had time to operate the
armature 123 to disconnect the switch from

the line. The circuit of the winding 123 is

closed: by the engagement of the connector

Jing potential to prevent the

eirenit of the ringing relay 295

relay

1,227,474

side switeh wiper +8 with its third-position

contact point, said eiremt extending. from

oround G through the secondary windimng
X . , . J"L
of the busy machine Q.
spring

conneetion of the groind G with the con-
nector private bank contacts of the called
line over the portion of the cireuit Just
traced provides said contacts with a guard-
busy lime trom
heing, seized
By the engagement of the side switeh wiper
449 with its thivd-position contact point, the

is closed,
which civeuit extends from ground G
tlhroueh

the battery lead S0. 0INg
upon energizing, disconnects the calling Ine

=h

from the called line and bridges the ringing’
current generator 127 across the called line

to sienal the called subseriber. The ringing
¢ is energized only intermittently
through the medium of the interrupter 125.
Upon the response of the alled

through the windings of the ba clk-bridge re-
lay 52 of the connector switch, which relay,
npon energizing, closes the circuit of the
ringing eut-out relay 128, said circuat ex-
tending from the battery lead 80 through the
side switch wiper 9, relay 128, springs 129
a1 130 and the shaft-controlled contact 15

to eground G*. The relay 128, upon en-
ergizing, interrupts the circuit of the ring-
ing velay 253 at the springs 126 and closes
a locking eircuit for itself through its own
springs . 132, independent of the springs of
the back-bridge velay 52, A further result

-~ of the energization of the relay 52 upon the
regponse of the called subsertber is the trans-

position of the connections between the
windings of the line relay 51 and trunk con-
Juctors- 107 and 108, whereby the direction

of eurrent in the calling line is revevsed.

This reversal of the cur vent in the left-hand

winding of the subscriber’s meter relay 29

(Fig. 2) causes the two windings to assist
one another and fhe armature is attracted to
operate the meter to register the call.

. After the conversation is completed (e
connection is released by the hanging up ot

the receiver at the calling substation in the

following manner: When the redeiver at vhie
cubstation A is restored to the switch hook,
the separation of the hook switeh springs 75

back contact of the
of, side switch wiper 48, private
wiper 43, back contact ot the spring 124 and
the winding 123 to the hattery lead 80. The:

70

by soie othe. connector switch.

&0

the interrupter 125, relay 253,
sorings 126 and the side gwiteh wiper 49 to
The rineing relay 293,

35

90

. subscriber
Tis line is provided with talking current

100

-

110

119

Lt
O
o

and T4 destroys the energizing circuit of the

connector line rvelay 51 (Fig. 3). The relay
51 thereupon deénergizes and opens the cir-

cuit of the relay 110. The relay 110, upon

defnerglzing, opens the holding -circuits of
the relays 111, 101 and 12 of the switches

F, E and C, respectively. at the springs 112

- o
r L
NI

eam Tl LA
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and also closes the eireuit of the connector
release magnet 250. The latter circult ex-
tends from ground (4 through the spring

LIS and its back contaet, spring 119 and its

¢

back contact. shaft-controlled "contact 180
200 to the battery lead 80.

and the magnet

- The niagnet 250, upon energizing. restores

the connector

~ to normal posttion. and its own cireuit is in-

10

P5

20

~when the switeh shafts reach their

25

3¢

. substation A7
the telephone T signals the operator in the
tsual manner by operating the magneto 08,

35

40

45

terrupted at the contact 180 when the shaft
reaches its lowest position. The dednergiza-
tion of the relavs 101 and 111 of the switches
I and I serves to close the crreults of their
respective release magnets 36 and 181, The
cirenit for the magnet 36 of the switch I
extends from ground ¢ through the springs
53,8090, 91, spring 92 and its back contaet,
shaft contact 38 and the magnet 36 to-the
battery lead 80. The cirenit of the magnet
181 3s stmilar to that of the magnet 36. The
cireuits of the magnets 36 and 181 nre broken

positions.  The deénergization of the wind.

g 12 of the switch C permits the plunger

arm 9 and the
mal position. | o
From the above desceription it is evident

armature 13 to restore to nop-

in_the automatic exchange.
It will now be explained how

how connections aro established and released

an operator

-may establish a connection hetween the man-

ual telephone T (I0ig, 1) and the automatic

(F1g.°3). The subscriber at

whereby the line relav 60 hecomes energlzed
and 1s locked in its operated  position to
close the cireuit of the lamp 62, The locking

arcutt for the relay 60 extendy from ground
G through the

the back contact of the armature
133, contact point 154, armature 135 and the
right-hand winding of the relay 60 to the
battery B.  The operator answers the call by
inserting the plng 7 into the jack J, where-

by the calling line is connected with the cord

cireuit-and a clrenit is closed from ground

G through the contact 137, armature 138
and ats back contact, sleeve of the plug 1

50

55

65

and eloses the eireuit

 sented diagrammatically by X pair

and the jack
battery B. - The relay 61, upon energizing,
disconnects the line relay from the. line.
breaks the holding cirenit of the Tine rélay
' of the busy signals 63.
Upon learning the number of the desired

f . : - . o
~subseriber, the operator inserts the plug P

into a multiple jack J* of an idlé trunk
leading to a selector switch T

Iine
1M the auto-

- matie exchange, and operates the key K’ to
- connect a calling device similar to that at the
60

' v s
automatic subseriber’s
trunk. In Fig.

substation with the
4 the calling device is repre-

pulse springs 140. By the engagement of the
sleeve conductors of the plug P2 and the jack

J%, a eircuit is closed from ground.(G** in the

the relay 69 to the battery I3..
has a sufticient]y high resistance to prevent

switch shaft and side switeh lay 141 preparves the cirenit

which ¢ireuit, however, is still open at the

calling substation.

normal

operates 1n response to the

the connection with the

J and cut-off relay 61 to the

matie snbstation A wag reversed.

seriber has answered.
~that m the

of 1m-

T

cord cirenit through the upper winding of

the relay 141, relay 68, plug P2 jack J2 and
The relay 69

sutlicient current from flowing over this cir-
cult to energize the relay 68. but it 1s itself
energized, as well as the relay 141, The re-
tor the lamp 66,

springs 142 of the key K’. The relay 69,
tUpon energizing, closes the cireuit of the
busy signals 70. ~The conneetion of the cord
cireutt with the selector I ovey the trunk
conductors 143 and 146 causes the Iime relay

- T of said selector to energlze in the same

manner 1 which the line relay of the selee-
tor 15 (Fig. 2) wis energized when the con.
nection. was first extended to it from the
The opérator now op-
crates her
the respective digits of the nuniber
for,

alled

The =elector T operates in response to

first digit in the same mamer as explained
tor the selector 2 (F1g. 2) to extend the con-

nection to a second selector similar to the

selector ¥ (IPig. 2). This second selector
impilses for the

second digit to extend the connection to n

connector switeh, whicly in turn operates in

response to the last two digits to complete

the same manner ag when said switches are
operated by, an automatie subsecriber, ag
heremmabove explained.  Aftep the operator

“at the cord M hae completed the operation
of the calling device, the kev K’ is restored

to normal position, whereby the calling de-
vice is disconnected from the Iine and the
polarized velay 67 is bridged across the talk.
g cireuit instead. The eurrent which flows
through the relay 67 at this time 15 in the

proper direction to maintain the contact 148 -

alling device in accordance with

70

75

80

385

the operation of the alling device for the

90

95

alled Iine in exactly

100

105

closed. wherehy the circuit of the lamp 66

15 completed, said civenit - extending from
around % througl) the springs 142 of the
key I’ contact S, armature 198 and 1ts
front contact and the lamp 66 to the battery
B._ Upon the response of the called - sub-
scriber, the current in the polarized relay
67 of the cord cirenit is reversed in the saie
manner 1 whicly the current in the anto-

versal of eurrent eauses the relay 67 to open

the contact 148, whereby the lamp 66 is ex-

tinguished to signify that the called sul)-

It will be remembered
connection deseribed between the
automatic substation A and the automatie

substation - A’, the holding circuits for the

relays 111 and 101 of the selectors F.and E
were completed through the relay 58 of the
connector switch. In the same mannoer the
holding ¢irenit of the relay 149 of the selec-

tor I (Fig. 5) 1s completed through the relay

110

115

Thig re-

120
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53 of the connector when the aperator malkes

a call. The relay 149 of the selector 1 has a
Jow resistance as compared with the corre-

B

10

husy signaling machine Q% _ |
“whenever an operator calls ab automatic

Nine. the connector private bank contacts of

15

90

sponding relays of the
cuit of the reluy 53 of the connector,
ter relayv is operatively enereized and dis-
connects the busy signaling machine Q" trom
the third-position contact point
switeh wiper 48 and sul_}:-i-;titutes'therefnr the

In other words,

are provided with their guarding
(1% through the sec-
husy machine QF 1m-

said line
potentials from gr(mml
ondary winding of the

stead of from ground (' through the busy:
signaling machine Q. :
~Upon

flie termination of the conversation
the operator iy eiven tho ustial answerimg
andd ealling disconnect signals in the fol-
lowing manner: The ealling

after hanging up Liig receiver, operates the

20

80

. 8B

40

the connector back-hridge relay

‘magneto 95, wherehy the relay 182 i the

cord M is .energized’ mowentarily to open
the short-circuit of the relay
tact 137,

energized: in sermes with the cut-off relay 61

“and opens a second point 1 its own short-
cirenit at the back contact of the -armature
138 and closes the crreint of the lamp 65 at

the front contact of said armature. “When
the calledl subscriber hangs up his receiver,

detnergizes. whereby the cinrrent in the po-
larized relav 67 of the cord M s restored
to . its. normal position, cansing. said relay
to close the contact 148 and again light the
famp 66. The  operator

plugs P and P* from the jacks. and upon

~the -removal of the plug 2 from the jack

50

T distinetive busy

J2 the automatic purt of the connection 1s

“released in thie same nnner in which the

connection ‘between the substations A and
A’ was released when the receiver
substation A was hung up. -

Having explained Low  connections may
be completed with an aitomatie line either

by z_ln-jll.lttm'l:x't"i{:_subs‘{:l'il;;el' or by the oper-

ator, 1t will now be explained how connec-

tion is prevented from being made with «

‘busy lme and - how the operator 1s riven
sienal to indicate whether

~the busy line s involved 1n a Jocal connec-

55 ,
“the manual switchboard.

60

85

former. For example

an operator from
Trom the fore-

tion or has been called by

ooing deseription 1t 19 “evident
ever an automatic
nector private bank contacts are provided
with a guarding potential through the sec-
ondary winding ot '

tial for calling lmed
oround G’ (Hig. 2) through the winding

86, while the guarding -potential for called.

switehes I and 19, so.
that when the relay 144918 celuwded an the en-
the lat- .

1 (Fig. s
of the side

subscriber,

189 at the con-
The relay 183 thereupon beconmes

and transters the said locking

52 (Ifig. 3Y) .

of the talking cirend

now removes -the: springs 15T and 156,

A oand tacts of the l}m.;}r'-]i“{x_
ant 1he

that when- -
line is in use, 1ts con-

a busy signaling trans-
¢ghe guarding poten--
is supplied irom.

1,227,474

lines is supplied cither from eround G
(FFig. 3) through the cecondary winding of
the machine Q' or from around (¢ through

the secondary winding of the machime Q%0
dépendimg upon whether-the line has been

allatl by an sintoniatic subseriber or by an
operator. Assume now that the connector
attempts to connect with a busy
When the slow acting relay 120 of
after the Tast 1m-

Ine. .
the connector deenergizes

pulse for the last digit is delivered. the pri-

vate magnet H0 and the relay 122 do not de-
energize to complete the connection
e calted line if said dine is busy. bhut this
magnet and relay rorain energized  over o
cirenit extending from the orarded privaw

hank contact of the (f:ll_lvtl fine j__tlt_l'n_n;_':_h {he
cide switely wiper 48 (i

shaft wiper $35,
second position). springs 150 and 151, re-
lav 152, springs 1o4 and 103 and the relay
(2 and niagnet a0 too battery. Sinee the
refay 122
the side switeh remains locked second
position and - the connection between - the
calling and the ealled lines is maintained
open at the side gwiteh wipers 46 and 17
v well as at the-springs of the refay 122,
The relay 152 bemg included in the lock-
ing cireuit of. the private magnet: eI YIS
. cireutt from
the 'g},j_l'{'}l_mdwl “private bank Lot
around (i'* through the springs 151 and- 155

and the shaft-controlled contaet 131 Tipon

the closure of- the contact Dbetween  the

hl)]“}gh 150 ':11]1{']' 15% l)i\' the I't‘llil_\' 1 52., (L COTl-
the lower side
syde

nection is extended  from
through the
H{in’ secondd position);
side switeh wiper 48
(in second position), private wiper B3 anidd

switeh -~ wiper i

“thenee to the busy stenaling machine Q,

() or Q. dependimg upon which ol these
machines 1s connected: to the |>'_17'1x':11’v'{*.m1—‘
b A cetreuit, Trom the
busy signaling machine is therefore com-
pleted Trom ground {hrough the secondary

with

and magnet 50 do not detnergize,

contact to

32

-1

09

winding of the connected -busy stenaling -
machine to the connecetor private bhark con-

Lacts of the busy line. thenee through the

private wiper i3 of the connector switeh
which Thas been used by
through the side switeh wiper I8 (1 sece-
ond position), springs 156 and. 157, sude
switch aviper 47, condenser

the heavy conductors to the ealling Iine and

back over the other side of the line, through

the upper winding of the connector line re-
lay 51 to the battery lead 80 and thenee 1o

the battery
busy signaling machine.

whether or not the alled line is busy, she
operates her key 18 (Fig. 4) to conneet her
talking set- with

159, thenee over

B and ground G back. to the
A busy signal 15
thus given to the calling subseriber, _

“In order for the operator to ‘determine

the line after the conuece-

the operator,

100
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tion h:

s been completed, whereby a path for

- the busy stenal current is furnished through

.10

the operator's recej ver,

I the busy line s

- calling line, the operator will hear the

busy signal produced by the machine
(Fig. 2). It it s a Iime which has been

~called by an auto atie subseriber, the busy
stenal heard will. be that of the maehine

T Q7 (Fig. 3), whilg if the dine Las been cilled
by an operator, the busy signal will he that

produced by the machine Q= The operator,

- upon noting' the characteristies of the Jif.

15

ferent___l)_n'&s_y signals, is Snabled - to tell in
what kind of- al connéctron the ealled line
It the signal from the np.

s engaged,
chine Q2 is lieard. the operator knows that

the '.],_ine called for is busy in another COT -

_9g

e I
R

nection” from  the  manual switehbourd,

- throngh which the long distance’ calls are
completed, while it the signal from tlie -
chine Q7 or (2 18 héurd, she knows that ihe

e called for is involved in a local con-

~neetion, If it is_dm~i-¢d Lo distinguish be-!
.tween aailling and called lnes, the two ma- |
chimes Q and Q7 may be arranged to pro-
duge signals of different characters, while i f

Lt s not so esired,, the nminchines Q and (37

30

. 3H

omay @ive the Same kind of a signal, or o
. Single machine ‘may be used to produce. the
30 busy signal for both calling and wled lines
~In_local connections, o

- .

If it is found that the line is busy in a

7 toll or seml-automatic connection, the op-
L erator informs the calling Slll}H{'l‘ll_IL‘l' that
the line is busv.. I, however, it is found |

~that the line is busy m a loeal connection,

- 40

the operator then inserts the plug P2 into

]! .l.ﬁl*i_'-lf Jt (Ig. 6) -I{I‘Eitl.i!t;{' to a connector

N, which has access to the particular IO

of Tines in which the busy called subscriber
1s doeated, and

alls iim again over this

~ connector to mform him that she has »

©toll or semil-automatic eall _
~operations of the connector N, inoso faroas
5 hinding the called line is concerned, are the

warting,  The

- oste as those of thie connector 11 (Irig. 3),

~deseription - of these
~however; the. wipers cngage the contact of
said line, the -operation s somewhat if-
~Herent. - Upon. the engagenient of the pri-
Covate wiper 160 with the contuets of the

- battery Jead 163,

and at is therefore innecessiary to repeat o
operations.  When,

catled Tine, which is assumed to be busy,

a vireuit is closed From said contact through
5 the wiper LOO, s1de switeh wiper 161 (in

second position) and. the refay 162 to the

C@izing, extends a connection fromn orotnd

-G through the springs 164 and 165 and
the relay 166 to the shrine 16T of the -pari-

vate magnet relay 168, When this relay de-

energizes:after the Tast impulse for the last

digit is delivered, the above cireuit i Con-

“tinued throngh the spring 169 and private

65

magnet 170 to the battery lead 163, thereby

' FI"!
A

to the relay 152 of the connector

The relay

hime s throneh Lhe ,
poit of the wipers 175 and 176 in the usual

the former connection suthe

The relay 162, upon ener- |

locking the private magnet 170 in its enep--
Cized position to prevent the side switeh
from passing to ‘third position, while at
the same time the relay 166 is energized.
he relay 166 corresponds in its operation 70
, }*I (Fig.
3). but has o somewhat different funetion.,
166, upon energizing, does not
connect a bhusy sional relay with a- calling
e, as does the relay 152, nor does it shift wE
the holding cireuit from the private mag-
nel away from the circuit controlled by the

brivate wiper 160. but it does. by the clo-

stire of the contact between the springs 171

and 172 and 173 and L7+, complete connec- 80

tion between. the alling and called liiies by
wayv of the second-position contact points

~of the side switeh wipers 175 and 176. It

Wil thus he seen that, although the side

cswitéh s loeked I second position, the op- gg
erator may talk to the busy called sub-

seriber, I, after the operator has obtained
this connection, the original -connection ip
which tie stibseribey lis involved s pe-
leased, the ground wil] be removed from 00
the privite wiper 160. The relay 162 there-
Hpon - detnergizes an destroys the holding

cireuit of the private magnet 170, which -

thereupon deénergizes and permits the side -

switch to pass to third position, thereby @51

completing the connection with the called
third-position  contact

manner. and . also completing the cirenit

of the ringing relay 177 at the side switch j3¢4
Wiper 178, K :
be applied to the called lipe and the sub-

Ringing current wil] thereupon

sertber will be signaled in the usual man-

here Tt will be seen that the locking cireuit .
for the private ma gnet 1s controlled through 165

the medinm of the slow acting relay 162 in-
stead of divéctly from the private wiper,
a5 s the case in the connector H (Fig. 3).
This is to prevent the side . switeh of the
connector Il from passing to third position 110

tmmediately upon the removal of the ground

from the private wiper 160,"so0 as to glve

| tiicient time to be.
completely released hefore the side switch

- wWiper 161 reaches thixd position and cop- 115

neels ground G20 with (he contacts of the

called tine, 1f the loeal conneetion had been

released efore the conneetor N had found
the Tine, its side switely would have im-

mediately passed to third position in the 120

ustad manner,  After the connector N has
begin {0 stenal the ealled sibseriber, the
FINging current is cut off upon the removal
of his receiver in ‘the usual manner that

s, the back-bridge refay 178", upon cner- j93
1zing, eauses the ringing cut-ont relay 179

to beZenergized.

_After getting into communication with
the desired subseriber throngh the medinm

ot the connector N, the operator then in- 130




o5 POING 18 permanently oyounded. Sin .
relay 191 operates 11 4 Ianner similar to.

Lo ]E}T

LD

forms him that she has a call for him from
line and can

the manual or long distance |
then coither let the two subseribers talk
throueh this connector, ol cal request the
called subscriber to
Cand she can then eakhi
of the regular connections.
mode of operation Is ] |
special connector \ (Joes not remain i use
during the conversation, but 1s always 1n
condition for use in calling 2 busy hine. -

The connector switch I’ (Fig. 7) 1s &

him again through one

modification of a connector switch for ac-

comiplishing the same results as the_ con-
The connector I 1s

nector M (Fig. 3). nnector
the connector T, with the

very similar to

addition of the relay 190, The relay 191
of the connector I corresponds to the relay
53 of the connector H. Instead of control-
Jing the. connection of bugy signaling ma-
chines with the third-position contact nolnt
193 of the side switch wiper 192, however,
 the relay 191 controls a short-civeutt around
a resistance 194, through which gaicd contact
Since the

the relay 53 (IN1g. 3), it is evident that when
one automatic cubscriber is called by an-

other autonutlc subseriber through the con-
45, nector H’. the relay 191 will not be encrgized

and the private Lunk contacts of the called
line will be grounded divect without any
interposed resistance.
104 s short-cireuited by the springs 199
and 196, When, however, al qutomatie line

hsortod in the ground connection of the
connector private hanlk contacts of the
fne. The relay 190 controls the connection
hotwoeen the spring 197 ot the busy test relay
98 and the busy
andd Q' which correspond to the machines

() ik QF (IFig. 3). Normally this spring
spring 216

1 . I _
)7 15 connected through the
1o the machine Q' but when the relay 190

i« energized. the spring 216 18 shifted nto

5 anid the machine
. with dhe spring 197,
The lower winding of the relay 190 1s in-
spring

L. -

sontaet with the spring 210 an
)7 s thus connected

(e connection between the
the second-posttion contact point

cligelad in
199 andd
500 of the side switch wipep 192, wh
upper winding of said relay 190 15 meluded
“inthe conneetion hetween - the spring 201
and the chaft-controlled contact 202 hut

is normally short-cirenitdd through 1ts own
With this arrange-

springs 203 and S0
ment, it will be seern (hat he Tower wind-
ing of fhe relay 190 s me
hal enereizingeirenit of the relay 198 when
the relay 290 Jeinergizes after the Tast dieit
of a husy windiey has been called.
cirenit estends Trom fhe orounded private
h:-mi{ {:tizlll:fi{f'.i f)f f'}‘u:.;{'il,“.{f(.l lim: L]ll‘f}llgll ﬂlih

B

hang up his recelver

This latter
wlvisable in that the

upper

210

winding of the

since the resistance.

alled

sionaling” machines Q*
peetion with the telephone of a

omitted  from  the
while the ©

the calling Tines will, therelore,

Tuded in the orgl-

This
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private wiper 20_6,'.51{]'@:_ switch' wiper 192,
contact 200, lower winding of the relay 190,

springs 199 and 207, relay . 193, springs. 217

and 218, relay 910 and the private. niagnet
o1 to the battery B. If the conneetor

private bank contacts of ‘the called line are

connected to ground direct, the relay 190

is energized. over this circuit and connects
the busy signaling machine Q¢ with the call-
~ing line through its springs 215 and 216 and

the springs 197 and 208 of the relay 198, and
at the same time removes the short-cireuit
from around its‘own upper winding by sepa-

rating the springs 203 and 204..- The upper
winding of saitl relay 1« therefore included 8

in the locking cireuit of the relay 198, which
cirenit. may be  traced  from. ground (%
through the ’sh:lft-'ut.mtr{dlled contact 202,
winding of the relay 190, springs 201
al 207 and thence through:the relays, 198,
and magnet 211, as previously

I+, however, the private

hank contacts of

the called line are orounded through a re-- -
sistance similar to the resistance 194, suffi-

cient current does not flow through the lower
pelay 190 whien  the. relay
205 dednergizes to close the cireult ot the
pelay 198, Since this relay i not ener-
cized Dby this aitial cireuit, the short-eir- -

it is not removed fron its upper winding,

o that it is not included in the locking of
the relay 198, and the sy signaling ma-
chine Q' - theérefore remains. connected

through the spring 197 a nd the busy signal
s fuenished by - this smachine. '
i« called by the operator, fhe relay 191 18
- (111(31';{13(%(-!-’uml_ tlie resistance 194 is- therefore

5 | | It 1s thus
seen that the connector IT 15 adapted . to

send back a discrin111-1_1,:1't‘-i.11gflmsy signal to -
the calling lines without requiring the busy
{one current to he connected to the connector

private bank .contacts of the called line, as

¢ the case with the connector I (Kig. 3).

When i subscriber endeavors to obtain con-
calling sub-
seriber, the busy tone is of the same. chae-
qcter ng that sent over the line when the de-

sired- subseriber is being called by another

automatic subscriber, 4. ¢, the tone from
the machine Q- This 18 accomplished in-
the following manner: When the connectors
T/ are cniployed 1n the-system, the spring
contacts 24 25 and 26 (INg. 9) may be
subscribers™ individual
switehes and. the condnetor 2% may be con-
nected directly to the line switch bankspring
16, The connector private bani contacts 0 |
he guarded
hv the sanie ground that supplies the hold-
ing cirenits (or (e selector switches ~that

1y, they awill he oroimded (hrough {he relay
191 (JPig. 7). Sinee the resistance of - the
relay 191 is negligible. the connector private
__h:mk' contaets of

entling lines will in eflect
he grounded direct, aned when the connector
1/ attempts to make cotnection with o busy
calling line, it will operale. in exactly the 1.

traced.

100

110

115

120




~same manner as when connection is g¢-
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tenipted to be established with a called line

- which has be'elll"ca-lleld by another automatic

10

15

20

)
o

30

35

40

stibscriber,

It will thus be seen that I have devised a
very efficient system in which the operator
-can ascertain whether oI not the busy. calle|
-subscriber is involved ip a-toll connection

Or in a Io_c:;ll"-connec_t_io 'Furthérm'ore,. 1t

will be seen that'th‘iSr-differ'enti_ﬂl busy test

depends solely upon the manner in which

the connection hag been extended to the coy.
niector which first connected with the line,
and is obtained even though the same kind

of a connector ig employed for attempting to

~establish connection with the ealled Tine
while it ig busy. If this connection has
<ome by way of the automatic exchange, in
~which the regular selector switches are em-

Ployed, one character of busy test is pro-
auced, while if t-hls*comlectwn_hhaﬁ come by
way of the tol] operator’s bodard, in whicl 4

different form of selector iS,en’iployefL a dif-

ferent character of busy test 1s obtained.
While T have described this discriminating

busy test as being employed in g system in
which the toll calls come through a manual

board and the local calls are established .on-

tirely by automatic means, it will, of course,
e understood that the local calls could like.
Wise come through a manu:
lector is:used having g relay in the holding
clrcuit of one resistance,. while in the long
distance calls a selector 1« employed having o
release relay of y _d;i'ffere’nt"l*es.i‘stance,. to

| .thereby;,bring about the marginal action of

the connector relay.

Furthermore, in connection with the con-

Bector switch shown in-Fig, 6, 1t will be seen
that T huave devised a very eflicient switch

for calling in‘on g busy line, which switch is
brovided with means for locking its side

switch in second position and completing the

talking connection while the side switch is

1n this second position. Also, 1f the sub-
scriber hangs up: so as to. release his line

o

while the ‘operator is fut.telm'j'tillg" to make
connection through this form of connector:

switch, the side switch' is then stepped to

-

. -third position in the nsual manner and the

- his telephone.
55
- fore that one subserihep may call a second .

- nngmg current is sent over the called sub--
- seriber’s line to call the subseriber back to

~ Fiom the foregoing it will be seen.-there-

subscriber and apply a signal of one char-

< aeter to the called hme. A third subseribey

e
"

~ Scriber.

~may call a fourth subscriber and apply a
60

different signal to the line of the fourth syi-

call and. apply a sional to his own Tine,

These signals, of course, will all appear on-
the guarding circuits of these three lines, .
»and will, therefere, dappear at the conncetor

/

‘until the origing] connection ig terminate
the side switeh of t]e connector N will pags

al'board, the only -
- requirement being that ip loeal calls a se-

ot said

A fifth subseriber may initiate «

0.1

Pprivate bank contacts of these lines, as for
example, at private banlk contacts of the
connector H. -~ Obviously therefore, an oper-

ator calling through the connector H may in
creeession call these thyee Lines -and obtain

. different sienal from _{ﬁ:l(*.h'(}nq,'indi’cnting‘

-

to the operator three ;i 'fFérent.-(:hn1':1(:te s of

70

connection. - From the foregoing it wil] also

be seen that the connector N may be Pro-
vided with multiples of the private contnets
of tllree.fhﬁ'{}rentIm&%}@: and 1t will farther Le

seen that connector N iy of such a special
character that if any one calling any one of
these three lines viy sald - connector while
sald line is busy remains on the line ecalled

3

to third. position, Pplying guarding po-

tential to the line called and also n tone

througly the private wi per of the same char-
acter-as that produce by the signaling ma-

chine Q2.

While T have illustrated and deseribed
- one particulay embodiment of p, Y Invention
1t wil] ln},.111‘1(1&!1'3!’:__{'){)’(1; ot course, that T do
“not wish to ltmit myself to the exact con-

)

struction shown and clesceribed,

0 What T elaim ge my mvention jg:—

- 1. In n_-,tuleplmne,syste_m,”n alled line, o
connector switch for Stizing saud line, o
pluarality of means for extending a connee.

tion to said connector switch, a second eon.
nector switch, and. niegns for giving g d1s-
crimmatimg. busy test for mndieating the

means employed fmf_(-‘-'xtemling the connee-
tion to said first connectop swWitch when said

Chirst connector switeh has seized said line
cand said second connector switeh attem s

to make _(-.fmr'mé:tij(__)'n.th.m_'eu_'ith.' o )
- 2.1In 4 telephone system, alling man-
ual line, o calling automatic line, a called
automatic e, an' automatic - connector

switeh s for selzmg gaid called line, meang
for extending o -Ei:mn'le(:titm__f;:om sald man-

tal-dine to said connecto; switch, means foj-
extending a connection from gaid calling

atttomatic Jine to said connector switel, |

means fm".o]}er;ltin;r sald connector to seize
satd called line, and g ,(hs(:rimmntmg busy

test for indicating which line. is connectod

n-'itl_l“-s:-ti{l'cf;1111ect<_u:;_..~;x-x-*itt.ih.' S
3. In a telephone system, a plurality of
alimg Hines, a eallod e, an autom:ig COI1-
mea.nﬁ--f{u"‘ext{!m]ing a connection from one
calling lines to satd connector switeh,
means for operating said connector to seize

satd called line, inth*pmt'.[m;t means for ex-
tending a connection Trom another ¢ f s

alling lines to s switeh! an A diserimi-

nating busy test for indicating {he calling
e with swhicl sajd connector switeh g

_ "/ . B |
connected” when an attempt is made to con-
need with said busy ealled line. o

+oIn a-telephone systenn, a paiy of calling

79

30

96

95

100"

110

nector switely for seizing said called e,
120

130
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lines. & called line. an autematic connector q Tn a telephone systent, plurahity of 65
<witeh, means neluding a selector switeh subseribers’ lines. meats, for - ostablishing a -
for extending a connection from one of said connection hetween two of said lines.means
ealling lines to said connector switch, means for eiving one character of busy test when
meluding anether selector switeh for ex- an attempt s nade - to establish connection
tending « connectiop from e second of said — with eatled line involved moa previous 70-
- ealling Iimes to s connector switeh, means “conneetion, amd means for giving a different |
~tor operating said connector to seize saud character of busy test when an - attempt 18
ealled line: and means for placing a “dis- made to establish connection with ealhing

10. eriminating husy test on the multiple con- . line in o previously established connection,
ets of said called Tine ¢, indieate which of  said last means COMpPrising i source of s1@- 75
Cosand cnhing lines 18 (-m;nw-tml,'with caid con-  naling cnrrent el comprising alzo a device
neetors T for appropriating the same to the said eall-+
. 5. Inoatelephone systeni. a pair of calling ing line before ik enlled -
15 lines. a ealled hine. :111.:111t011-1‘31t"1c7 connector 0. In o telephone systent, manual lines,
Sswiteh means ineluding a selector switeh automatic lines. means for establishing con-- 80
{or extendmg 2 ‘connection from one of ward nection between aniy two ot saicl Hnes, and |
calling hines to said connector Gwiteh. means - means for oivinyg A4 diseriminating brsy test
including another selector sviteh for extend-  when an attempt s muade to connect with a
207 g A i'mumctiuu.fl'm'n'thvrsvcimdu‘f' «nid eall-  line already i use (o indicate whether satd
g lines to =aid connector switeh,-means for husy line s a calling or a called line in the 8@
operating said connector to selze anid ealled ostablished  connection, il last eans com- .
line. a pair of busy ﬁigti:ililng'1-11':1(f111111|i5. and - prising @ souree of signaling current and
eans for conneeting -one or the sther of -comprising also deviee for :1'|}p'1'{)p1'_inting

25 - said busy sienaling machines with the mul-  the e to the ealling line ‘when eallimg

L tiple contacts of said called \iu.u.;1_{\{1{]_};{11{1'111;_{ anul b;_r-fm-g-_;t..iﬁ‘{_.H],l{.tl‘,_ L a0
upon which of said calling Tines s connected 100 I telephone  systeni. subseribers’ .
with said, connector. . - - ~ lines provided with multiple. ternnnals, 5

L6 Ina telephone systemn. two groups of  means for calling saidl terminals, means for-
30 callmg iies, 4 ealled hneoan adtomatic ¢ou- ~oxtending a connection from said lnes. a

nector  switch. means for extendmg a con--. busy current machine, and means for con- 99

nection from the first group of said ealling  neeting nil machine -with said multiple
lines to said conneetor switeh, means for ex- terminals when sald connection 1s extended,
-+ tending 1_1-_(*011110(-1“.,1011-frmn said second grovp and before the tine is alled. .
35 ‘of calling hnes- to sakd - contiector switeh, . 1L In telephone systemg @ subseribers
C-oneans for operating = il connector to selze  hne 1‘)1‘0'\'1(1?'{1~wi'tl-1 multiple terminals. means 100
Csaidd called hne, a pair of busy signaling for calling  sald ferminals, tronk lines. g
~machines, @ second connecton switch - means trunking switeh for satd sithseriber’s line
- whereby a busy signal from one of said busy for extending o connection over one-of saul
40 wignahing machines 1s transmitted through ~trunks., a busy sienaling mm'l'line;':uul'nwuns- ;
wnid second. connector switeh - when it at- for ‘connecting st le.Uﬂy‘sigImling machine 109
tempts to make connection: with the busy Swith said, e ple terminals  when said
Cealled Tine when connection has. been estab- - trunking cwiteh is operated to connect with
Tished wath satd first connector switch from one of suid frunks. and before the trunk 1s
15 one ol swd ;.!:1'{}111}5'_01*.liutﬁﬁ;'mul means for  called. oo oo L ‘
transmitting o busy signal from the other of = 120 In @ telephione system, a Sllliﬁt't‘ilmr“s,'lw :
caidd Dusy machines when cnid connection has - line, multiple terminals for sanl line, a non- -
Lhoen established from - the other of sand pumerieal-trunking aviteh individual fo sad
~oroups of lines. - SR line, . trunk lines. eans controlled by sl

50 7. Ina telephone systen, o calling manual sithseriber 1n muking eall to n'lwrnt{i sated

e, a calling autoniatic hne, a called auto- switeh to :mtum:ili(*'u,'ll_\' woleet an udle one 115

Cmatie Hiney ano aitomatie um'nwut_m‘.*sjsx"itun.; of said trunks, a busy sienalimg maehine, and

L INeans nehuding o manuad operator’s’ cord - meins controlled by the operation ot said
eirenit for extendimg connection from said awiteh for conneetng saidd busy signahing

20 nenyal hime to < d connector cwiteli. means machine with Hi;l'ixl"'t'nultﬁiplu terminals., - .
Cineludimg w [}ll'll':llit}',ni" :11_1t<m1:1tiu'Hwitvlm:-; . Inoa telephone sy=tem, pair of eall- R4 0
for extending a connection from said ealling ing limes. a lled line, an.atcomatie con-
utomatic line to s connector switeh, nector switeh, means Ancluding a <welector

qieans for operating caid connector to seize switeh for extending A connection from one
60 snid called line. and 2 diseriminiting busy of st ealling hines to sald connector switeh, 19,5'

l_t*r-zi for indieating which nicans is.{mmluyeﬂ means, meluding :111'nt|_1t*1" Seloctor switeh for
for connecting 1o said (-._mum:tm*-':-Wlt.(:ll' oxtending a connection from the second ot
when an attempt s made to establish con- <atd eadling hines o said econneetor switeh,

necetion with satd  busy called hine. means for opu’ruii,ng said connector fo seize
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said called line, a busy signaling machine means emploved for extending g connection

normally  selected for se. a second busy -t sand first connector switeh when said s;oc:_u'&&
signaling machine, a relay. means for ener- - ond connector switel Atempts to make con-
gizing said relay when connection s eg- eetion with busy line. o

5 tablished with said connector switch through 17 Iy 4 telephone svstem. manual lines,
said- last-mentioned selector - switeh, and o phiurality of 2roups ol antomatic lines. an 0
means controlled by the enereization-of satd  autonintic connector  switel) having a mo-
relay for shifting the connection 1o substi- tion to select oroups and o notton to con-
tute the second for the first machine, nect with o lige in 4 selected STOUp, means

10 14 In g telephone system. two Zroups of - for extendimg a connection fromn sund man-

-~ lines, an automatic connector switeh for con- Hal Hnes to sui connector switeh, means for 5
necting with the Imes of one of said ~LOUPsS, extending a connection fron <t antomatic
means mecluding.a selodtor switeh for extend- Jines to sald connector switeh, and w is-
MY a connccetion from g line of one of said criminatine busy test for Indicating whether

18 aroups to said connector, means meluding o ninoal Or-an awtomatic {ine s connecled
:lllOther-se]mtm' f{:nr".extmding aconnection  with saigd connector switel, | 80

trom a line of the othor of said groups to IS In o telephone svstem, o plurality of

- said connector, y marginal relay i saadines divided inte SEONps, an automatic. con-

| - eonnector. a loge resistance relay in”one of ector switeh havine oanotion (o seleet

| 20 said selectors and o high resistance relay in sroups and a sceond motion fo connecl wit
the other of said selectors, means for con-. o line.in « selected @eroup. menns for oxtend- gg
necting the relay of one of sald selectors in g connection from one of sai eroups of
series with the connector refay when a con-  lines Lo sard connector swited, il_lr;lv]wm_lmt
ﬁectifjll 1S .-(Estilbl-iﬁhm_l from said selector 1o means for l‘."{'t("ili”ll;_t' o confioetion from ith-

25 the connector, said connector refay being - other of soid Lroups of lnes to said connoec.

- adapted to De operatively energized when  tor switeh, and dir-;:-riminnting hitsy test go
- connected in series with <aid Jow resistance. for mdicating the Lroup of the ealline [ine
relay, but not.when connected in series with  which iy conuected - with - suid conneetor
said high resistance relay, a pair of busy  switch, ' PR

30 sig’mlling‘ _mil(*lliileh‘, ! Ineans controlled 1. ]_“_ i t{‘_“"l’h“”“ system, o ..;I"I“J"":li“t.‘r’ of
by said connector ‘relay  for ln-in,‘.’i_‘l_n;s; one s Zroups “’1'_ hmes, an titomatic: connector I3
or the (Ji]l(‘:l‘:f_lf' S (] ]Hmf}_nngs mmto. nse, Switeh l_i:l.k'lll:ﬂ‘ motion to seleet SLOuUps and

15, In ;yt&ltl]}hmw-sysiem,, two groups of o second motion to find g line I a selectod
lines, a1 atttomatice connector switel for con- | ;.3,'1'1.‘1111),._111(':1IIH_ il!i'hl{“_ll;..’,‘ ot Hi‘l{‘l'im"H“’itlf}l for
85 necting with the lines of one of said groups, extending 1oconnection from one of Sald )
means including S{ilt_‘{*tm'_'switc}'l for extend- sroups of Tines to said connector switch, 100
1ng a connection from s lne of one of waid means meluding anothyer seleetor switeh oy
groups to said connector, 11’1{*:1115"-iin('.]-uding extendinge g connection from . secomd  of
’;'111(}15]101'_H{_*]{?('._tm'ﬁ.-fﬂt‘-{fjiti;ll';'(']j;]g ‘) (_*mlll{-’f(‘timl "f-;;l_l{l t.{,{'l'f;ll]}H-i}f _Iillt‘sltt*} .{-;ni'{], {'mlll{%('f,ul'b‘\\"it{'h, |
40 from a line of the .other of said Lroups to amd means fore Placing y dj:-:rrimirmting busy
said connector, o marginal relav in gnid test on the multiple contaets of the line wit] 105
connector, a1 Jow resistance release relay in " which said connector 15 connectod {o 1iedi- |
one of said selectors and high resistance  cate in which of said groups the calling Iine
Irl.'ﬂ_lg‘i‘ilfﬁ{"! rFelay in the other of 's:lid'&:@?ltttftm's; 'l”‘.]““.?-'f-‘*j’?'_- o S SRR
45 means for <-nnjnvf-t'ingt-lm-l'ulluuse relay of one  20: 1n « t{‘.]'{‘.‘[.‘*llf}lll‘-H}'Hl(‘_lll: a pharality of
of said selectors in suri{*:—{_\‘s’ith'.th{_a connector groups  of ]inv:-;} an aitomate connectog 11¢
“relay when o connection is established from. switeh having o motion to seleet Zroups and
satd selector to the connector, said connector g second motion to find line in o selected
~ relay being adapteil to lm'{}ll{'ﬂ';lt_i\'e]}f Gn- - Qroip, means including a seleetor switeh for
80 ergized wlhen connected in sm'ivs,wit_li si1¢l extendinge o conmection from one of satd
low resistance relense relay, but not when L Eroups of lines to said connector switeh, 115
connected in series witly satd high resistance means imeluding wijot]er selector switely o

release relay, 4 pate of busy signaling g - extending - a connectjon from a second of
- c¢himes, and means controlled Ly said CON-" S Lroups of lnes to sald connector switeh,
58 nector relay for bringing one or the other 4 pair: of busy signaling nrachines, and
- of said machines mto use.. L means for connecting one or the other ol 12¢
16. In a telephone system, subseribers’.  said busy stegnaling machines with the mul-
Tines divided into L£roups, & connector switely Lipie contacty: of -the line with which said
~ having a motton to select groups and see-  coniector is connected, depcmling upon in
60 ond-motion to connect with a Iine in » select- which of sard groups the calling Hine be-
ed group, 4 plurality of means for extendine - longs. B -
a-connection to said connector switeh, a see- 2L In g telephone system, g plurality of
ond connector switch, and means for giving  subscribers’ Imes divided Into L,grmzps,- an
0 discriminating_ busy test;f_or.indimting. the . automatic connector switeh having a motion

125
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‘means for exteniding a connection

{6 select groups and a second motion to find-

a line in a selected grouip, meais for ex-
tending -+ a connection from one of saud
groups of Ties to satd connector switehy
from an-’

other of smad groups of limes to saidd connes-

 tempt is made

~ chines, a second connector,
~whereby-a busy:
10-

sienaling ama-
gwiteh. means
sional from one of saud busy
signaling machines 18 fransimitted through
wiid second connector. switeh wwhen an at-
to conneet with a Tine con-
first connector when a-con

tor switch, a pair of busy

neeted to satd:

nection has been established with said first

connector from one of said groups of Tines,
and means for transntiing @ busy stonal

from the other of sad husgy stenaling ma-

chines when satd connection to gaid first con-

20

o5

" for-extending o connection from one

85

~ond motion to (Gnd a Time

45

Smanual hines. 2 plurality.of

sald @roups of lines. o
systenm, a group of
aroups of auto-
matie hneso an automatic (I'Ulllli‘{_.‘t{')l‘-S\\fit(‘h
having 2 omotion to sulv(*t-_;};l'mms_nm\ a sec-
ond motion to find a line in a selected group,
means including an operator’s cord: civent
of saad
manual lnes to snid connector Swifeh. means
including a plurality of automatic switehes
for extending a connection
qutomatic lines o :—miﬂ'ugmnwtm-,m'\"it(-li_, and
+ discriminating busy’ test for

pector- has been established: from the see-
ond of -

9w, In a telephone

ndicating

whieh frenns 15 emploved for extending the
“eonnection to said

connector switeh when
to eostablish conneetion

an attempt 18 made

“with a line to which said connector 15 con- |

nected. -

08, Tn a telephone systen, a plurality of

subsetibers” lines divided into groups, means
40

mcluding an qutomatic connector awiieh
having a-motion to select groups and 2 S0~
in o seleeted gronip,
means for giving one character of busy test
when an attempt i made
neetion with a called Tine involved m apre-
vieus -connection, and means for gving
Jifterent character ‘ol

Cattempt is made to ostablish conneetion with

50

60

means Tor estabhishing

Auding an automadice connector
g n motion to soleet groups and @ second
Tmotion to-find a hine m

a cnlling line in a Previousiy - established
connect1on, _smﬂ _hlst means umnprmngn
source ol sionaling current and comprising

also (I'lt‘-\'fi-('t_‘l for appropriating {the same to

the calling ne when making a eall and be-

fore 118 called. L
o1, In a telephone system, o plurality ol
inanual Tines, a plurality of groups ol auto-
matice: lines, m wng for estublishing o con-
nection from a manual to an auntomatice Tineg
conmection between
iwo of said automatie lines, said means 11-
' switeh hav-

2 seleeted group,
and means for gvimg diseriminating busy
| | I- . .} } . . ' ' ’ ) .

‘test when an

oroups
“switeh having a
“a second motion to find

“meaus ineluding
Cextending a vonnection from a second of

Dby the energization of said relay

from one of said -

means Including

{0 establish con-

Tav for bringing one o the other of said ma-

1,227,474

attempt is made to connect 63
with a - line - already in_use to. indicate
whether said busy line 1s 2 callinng or ‘a
called line 1 the ostablished connection, said
last means comprising a source of signaling -
current and’ comprising also a device, for 70
appropriating the same to the calling line
when making a eall and before it is called.
95, In a telephone system, a plurality of
of lines, an automatic connector
- motion to sélect groups and 75
2 line in a selected - -
aroup, means including a selector switch -
for extending a connection from one of said
oyoups of Tmes to said connector  switeh,
another solector switch for 80
snid eroups of lines to «aid connector switeh, .
a busy -signaling machine normally selected
for use, a second busy signaling machine,
a relay, means tor energizing said relay 85
when . connection s established with said
connectér switch through - said. last-men-

tioned selector switch, and means controlled -

, for shaft-
ing the connection to substitute the second 90
for the first machine.” 7. I |

06. In a telephone sysiem, a plurality of

- groups of subscribers’ lines, an automatie .

connectoy switeh having a motion to select
aroups and a second motion to find a line 1 99
a selected group, means including a selector
switch for extending a connection from- a
line of one of sild groups to said connector,
another selector for extend-

ing n connection from a TYine of the other 10¢
of said @roups to said connector, a marginal

pelay in said connector, a low reststance re-
lay in one of sad selectors and

_ a high re-
sistince relay n the other of said selectors,
means for connecting the relay of oune of 19°
antd selectors iu_series with the connectoy re-
lav when a connection is established frowm
caid selector to-the connector, st conneetor
rolay being adapted to be operativeiy ener-

eized when connected in series with said 1
busy . test when an

low resistance relay, but not when eon-
neeted in series with said gh vesistanee
relay, o palr of Lusy signaling machines,
and means controlled by satd connuetoy ro-
115
chines mto use. o '

27, Tu a telephone system, plurality of
OrOUPS of cubseribers” lines, an automatic

connector switeh having. a motion to select

i)l",

gl‘t'm])s and a cocond motion to find a hne 120
1 a selected group, means including a se-
loctor switeh for extending a connection

from a line of one of said groups to said
connector, means including another selector
for extending a connection from a line of

_ i the
other of said groups to said connector, a
marginal relay in said connector, a Jow re-

sistance release relay i one of satd selectors




10

[
by S

30

Second operating
necled fron said trunls for IMoving said wip-
40

05

60

sand - connector,

then closing

1,227,474

and a higl resistance _l'e]ea-se_,1'0]:1}?".111" the

other of gai( 'se:lé('-tm'g,_1-11(3;11'1'5 tor connecting

Ctherelegse relay of one of sard selectors n
(he connector relay when a con-
from said selectop to-

series witl
nection s established {
! ' satd connector- relay being
adaptod {o Le operatively energized when
comnected moseries wit], satd Jow resistance
release-relav, bt 1ot wlien connected in ge-

ries with said high resistance reledase relay,

dopair of hugy signaling- machines, and

means  controlled by said connector relay
Tor bringine one or the other of sald -

rfllix_l'L*H Ito nse. .

28, - In ':1'tulv]}hmm_s_jfbjtmn-,,'.:l subscriber’s

ey a connector switeh having line wi ers,

1o triank line extendime to szl.itl-('m'mm*tm'? 1.
Dormally open switely between said trunk

ancl satd Iing Wipers, means for MOVINEG sai
wWipers into contaet with sai() Line, means for
coniplete the connection witl)
satd line s Idle, means for locking sard wip-
Crs-on said e ang maintaining suid switeh
opens when said ling i busy, and means for
closing a circuit around said switel) to there-
Dy complete tle connection from said trunk
to the busy Tine, L -
20,
subsceribors’ [mes, meatis for establishing g
connection between tyg of gai( lines, said
means meluding a trunk hne and a con-
heetor switel connected thereto, said con-
nector including 1ing wipers Tnormally (13-
conneeted from gaid trunk, an operating

manet operatively connecto w ithbsaid trunls

for MOVIing sai wipers to seleet o aroup, a
magnet normally discon-

o™

Crs o connect with st line m the selected
Eroup, a side switel having » plurality of -

operative positions for steeessively control-
Jhine the connection to sai operating mag-
nets and- thml-'('l,{;is'illg_{* the connection from
sard - line wipeps to said. trunk, means for
locking sald wipers on g busy line and fop

-Mamtajning sand-side switeh in s position to
mamdtarn the connectton through e sane to

- osand e wipeps openy and means for closing
20

L eIrenit around sard switeh to thereby com-

plete the connection from said trunk to the

busy line. o
30, In a telephone system, a subsecriber’s
trunk line extending to said connector, g
hormally open - switch between ‘said trunk
and said line wipers, means for moving said

line, a connector switch having line wipers, a

wipers into contact with saict line, means Tor
then closing said normally open switeh to  f
complete the connection with the line when.

means for locking said
sald line and maintaining said

said line. is idle,
Wipers on

Switch open when said line 1S busy, a relay,

‘means for energizing said relay when said

subscribers™ lnes,
mcluding
from said trunk, an operating magnet oper-

Operating
frome said trunk for moving said wipers to

satd normalty open switeh to
the Tine when

In 3 telephone svstem, » phurality of

| ]}mgnet ope _'ilt-i\”.&f]}’

1ty of operative
~controlling the connection to said operatimge

Arom said Iine

sa1d second relay

wWipers are moved into contact with a busy

dine, and means controlled by said relay for

closing a circuit around said switch to there-
by complete g connection from sald-trunk to

the busy line.

31. In g telephone system, a plurality of
means for establishing o
tonnection between twog of saul l1nes, said

65

70

means ancluding a trunk me and a connee-

tor switeh connecte| thereto, said connector

Iine wipers normally disconnecte(]

atively connected with sald trunk for movy-
g sard wipers to.select s group, a second
magnet normally disconnected

connect with a line in the selected group, g
side switel having q plurality of operative
positions for successively controlling  the
connection to

then closing the connection from said line

Wipers to saud trunk, meang for locking said

WIPErs on a busy line and for maintaining
sard side switeh in o Posttion to maintain the

connection through the same to gid line wip-
CIS open, a relay, means for CNergizing sai(

rélay when said WIpers are moved nto con-

salt operating magnets and

75

80

35

i

tact with busy line, and means controlled

by said relav for closing a cireuit around

sard said switely to thereby complete o con.

nection from said trunk to-the busy line,
32. In o i"e]_ephfjnwi_S}-"Stem, a plurality of

- subscribers’ lmes, means fop establishing a

connection between two of

Ssard lines, said
means 1110111(1111g

a trunk line and 4 CON -

nector switeh connecte(d thelfetaj satd con-

nector icluding line

_ Wipers normally dig-
connected  from gnid

trunk, an operating
commected  with  eaid
trunk for moving said wipers to select g
group, a second operating magnet normally
d1sconnected from said trunk for NIOVing
satd wipers to connect with a line in the so.
lected group, a side switel having a plural-
positions for successively
magnets and then closing the connection
wipers to said trunk, meang
Tor locking said wipers on g busy line and
for mamtaining said sjde SWitch in a posi-

tion to maintain the connection through the

same to said line WIPers open, a slow acting
relay, means for energizZing said relay when

said wipers sre brought into contsct with a

busy line, a second relay controlled bv said
slow acting relay, and means controlled by
for closing a cirenit around
sald switch to thereby complete & connection
rom said trunk to the_busy' Iine. |

33. In a telephone system, o pPlurality of
subseriberg’ lines, means for establishing q
connection between two of said lines, means
for g1ving one character ¢.: busy test when

100

110

115

120

an attempt is made to establish connection




prs

with a cealled
connection. means for giving 2
apictor of husy test when
made to stnblish connection with calling

different

line, involved 1 a previous 18 established  with

an attempt 15
Csndd rdlay

1 227,474

s (] .t:*omw(:tm"'_-'swit('th 65
throneh sad Last=mentioned selector switch,
atnd aneans ‘-'Tl’mf.l'ﬁ”{‘-f]-H}'.thui(*nm'glzu'_tl_nn of -

for shifting the conmection ol

Ccaid - movable deviee from-. sad fipst . busy.
chine to said second. busy machine,  7¢
97. In a telephone system. q - calling line,
a called line, means for connecting the two
L for associating a busy sional with the-
called linega cecond calling Tine and means
for connecting the cecond calling line with 70
the said ealled Tine and for associating .
different busy signal with the saad called
line. o <econd called line 1 means forr ex-
tending connection from said first, called
line 1o < second {'_"El_llt‘ll'l_.l-lll.‘!;’lh{}"ﬁlf:ﬁlf called 80
Jine acting as @ calling line. and meatis-for :
Liesocinting still another busy stenal with
(he said first ealled hne. - T ’.
SN T teJephone systen, 2 ealling e
q called Tie. a connector for connecting the 89
{wWo At I‘;t'n-. :'1:-J:-5m.-'i:1t'1n§._t‘ i\ lnl.ﬁw‘}’ Higlml"\\'itll
the ealled - line, a second  ealling: Tine. and
S 'l_'m'.v._c';lmllpvtil'lgt_lm.swm.u_l catling e .
with the s Ll enlled Time anil for associating .
@ difTerent busy signal with the <] called 90
line. a second called line and means for ex-

' called __ | 1

o line 1m o l)l‘{“s"l'(lllr-%l}'.l‘HtHll]le]lL‘{l_"[‘{illl'li‘(ﬁt__i(]l_l,
gaid last means comprisnp i sourceof sig-
~naling enprent and woclrent ndividual to

.

ciid “ealling line and comprising also a dle-
viee for bringing (he Lwo into operative re-
10 lation before the i entling line is ealled,
a1 In a telephone sy=tent 2 plurality of
cihecribers lines. means for establishing o
eonnection hetween two ol said lines, means.
o for giving one character of husy test when
13 an altempt s pade to establish connection
Cowdth aealled hine volved inoa previous
cofnection, means far giving a1 ~different
Coleter of busy testowhen an attemnpt s
e to cstablish connection with calling
50 line 1 o previously etablished connectiony
i Tast tieans comprising L sonree of vari-
able signaling current and a. cirenit ndi-
vidual to siid eathng line- and comprisimg
, al<o a wmmgnet Cividnal (o the Tine for |
95 Dhringing sl enrrent into use. | |
w5 In actelephione systent, a. pair of eall-
g lhnes; @ called Tine. an autonmatie Con-
 pector switeh comprising o Hrogressively
~movable device, means inclnding o selector
“ag switeh Tor oxtendimg a connection from one
of waid ealling Jines  to said  connector
gwiteh, means ineluding  another selector
switely Tor extending connection from the
second of s calling Tines {o.sand connees
g5 tor switeli means for operating s CoONnec-
1o Lo setze caidd entled Tinesa husy stenalmg.
Caehine conmeeted Toruse with the pro-
;_{fl_"t‘rsi}'vl_}f~1'1|'m*:1|1'|v Jeviee of the-vonnector,
+ second husy signaling nminchine  discons

Aending conneetion from said first
line to said second called hine, the first-called
line actine as a calling line, and-means for:
wssociating =il another husy gignal with 99
thasatd fiest called limes o |
i) T telephone system, o ealling line,
a4 ealled hines 2 connecetor-for connecting the -
Awo and-for wesociating a busy signal with
the ealled hime, cocond ealling Time and sand 100
connector for conneeling thie second cathmg
Bine with the said called line and Tor asso--
cinting n diflerent husy signal with the sald

40 nectod from <id deviee. q refav. means Tor on o Line. o second called Tine and means
enorgizing said velay whett connection s es- . for extending a connetion from siid first 180
(ablisheil  with il connector awitehendled  hines (o said second called e, {he
through the tast mentioned selector cwiteh., - hrst (&:;Hml_lim qefing as a ¢alling line, and
| and means controlled hy the trum';_fixul_,énu'n.l’ means tor qusociating still another busy $18-
45 = reluy for shifting the 'trtmllﬁ_‘{j('i{in”n'l" nal with foe satd st alied dineo s o
T Gid movable deviee [romn swid et busy 10. In a telephone svstein, 2 callod line, 119

moans for estabhshing connection with said .
line vin-either one of two tl'l!lﬂ{H,'lm_Hl-1 ICANS
comprising a cireutt for assocnting  one
husy signal with the callod Tine when the 115

machine to san second busy machine. |
36, In o telephone systeny, o plurality of
-;_:mu]m' of  liesc an Santomatie connector
5o swileh having o Drogressively movable de-
Gieo having molion inoone plane Lo seleet.
aroups andd motion in a-plane a right-angles
thereto to find ine oo selected group,
means - ineludimg a soloctor switeh forex-
Hending o cantiection  frome one. of sauad -
oproups ol e 1o said o connector switel,
means inchuding other selector switeh for -
cxtonding o conneetion front a second of
quid gronps of lines to Srid connector switeh,
30 n husy signaling nachine conneceted with the”
progressively movi hle deviee of the con- witomatic switeh, and means CONMPLISING #it
ector. a second husy signaling machine dis- civeuit for qssociating one busy signal withi
~connected from sald device, o relay, m wans the Hed Tine when ihe connection  1s o8-
for energlzing said relay when connection {ablished via one trunk and for associating

L

“eonnection s established via onie trunk and
Sor associaling a Jilferent busy signal with
{he céalled Tine when the connection 1s estab-
od vin the other trunk, saldd means com-

prising also a mareinal magnet, and means
{or encreizing suid maguet over one of said
yunks for varying (hesbusy signal. -
o Ina {elephone system, & called line,
moans Tor establishing connection with saud -

line via either one of two {runks and an

o
it

190,

125
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1&

line and for

20

25
Cosocating eithep

30

40

45

50

BB

60

~Inatie switel
Tor assoclating a busy stenal with

‘ment o said connector

A guarding cirenit for st ealled

‘g theiline into ne.

~onaly and means for

Costgnal with said uarding circuit wher CON-
‘nection s extended from the line, | |

hognard-

1,227 474

a different husy s‘ignnl with -t-lhe, called line

‘When the connection is established. via the
' trunk, sald means comprising also a

other
lllﬂgnﬂt ' \ SRR
k20 Inatelephone. system, a called line.
means fm*-tistal':]isllin;:_c('nuw{*tinn' with said
line |
nector switeh, and mesnge COMPLISING: equip-
| switch for asso-
clating one busy signal with the alled line
when the conneetion 15 established vig one
trunk: and for tssociating a ditferent busy
sig:'nu]:_ with the called line when the con-
nection is estabhished viy
sald means comprising also » niagnet.

A3, In a télephone svstem. a called line,
| IIne, means
satd ealled
applving @ guarding potential
Q _.diS('I‘imimlting sienal to sald guard-

for establishing connection with

and

g circuit. - o
ML Tna telephone svsten. a line. « guard-
Ing cireuit f01'~s:31d line,
hshingsconnection with suid line, a plurality
of r]is;f*l'ill'lilmt'illg stenals, and means for pg-
of said signals With said

means for estnl)-

guarding cireuit by establishing connection
with said lne, | |
5. Tn a telephone svsten, a line, » guard-
Ing circuit for said line, means for bringing
said line intq use, u -plurality of stenals
and means for :issm*inting fiﬂ_wl' one
signals with sald guarding cirenit by

46, Th'a telephone system, o line, a 2uard-
ing cirenit for i lne, “means for estab-
lishing: connection to o from said Tine,
sienal, and means f’ti_r,-’nss:it'intiug‘.H:ti;,l 10
nal with said ;rnm*din;r'(_-.ir(-ni-t-wh‘m O -
nectron: 1s extended to the line. another sjo-
' ' Assoclting said second

47. Tn'n telephone system, o line,
mg cireuit for saigd Tines means for estyl,.
Ishing connection to or trom said line, g
stgnaling apparatus, and’ ans . for eon-
neeting saj sigrmIing-_nppnmtns with said
cuarding civenit when conneetion is mnde
to ar from the line, - |

8. In o telephone svstem, a Hne, -menns.

for bringing said line into use, » signal for

-sard line, o second hine, means for laringing'
sard line into use, g signal for

| sald second
lime, a third line. means for hringing si
lIne into use and a stgnal for said thimd l1ie,
nmeans  for vsf'n’lﬂ?ﬁ]‘iing_ connection
erther of said lines and With cither of suj
signals, | o - o

H.oIn a telephone svstene, g calling line,

- ealled. Tine, progressrvely movahle anto-
connecting the (wo and -
| the ealled=-

for

hine, a secon calimgsdine ind means fop

- second ‘called line

called line,
the other trunk,

4 connection  from,
sdd second ealle Ine, the
acting as g calling line,

sively movable
tending a connection fropn sard first called
Chine to said second called Tine, and for asso.
signal with the

of sa1d-
ln'.illl-lg* |

cating stil]

cialled line and fop

second ealled line,

with

connecting the second calling line with the
said called line and for associating a diffep-
ent busy signal ‘with the said called line, g

and means for extending

& connection from sald first cajled line to

saiud second called line, -the fipst called line
Viaeither one of two trun ks and a con- -

acting ag g calling line, and means for gs-

soclating stil] another busy signal with the
sald first called line. ' '

30. In a telephone svstenw. a calling line,

a called line, means for connecting the tivo

and for assoclating a husy: signal with the
. 4 second calling line and 5 pro-
gressively  movable automatic switely fop

connecting the second calling line with e

said called line and for resoctating a (i ffep-

ent busy signal with the

_ sald- ealled line, 5
second ealled lIne

and means t
sand first ealled 1ipe to
first called line
and means for as-
sociating still another busy signal with the
sard first ealled ling, . o

21 In a telephone svsten. a calling line,
1 calod line, means for connecting the twe
and. for assoctating gy Dbusy sional with the
alled Tine, a wecon calling line and means
for connectmg the sedond calling line wit]
anid for Aassociating g

the sald  called Ihne |
different busy signal with the said called
called Tine und a progres-

Ime, a second _
automatic switeh for ex-

another husy
sald first ealled line. the
neting as it-calling line. |
Co2s I actelephone svstem, aealling 1ine,
@ called Tine, » progressively movyhie tto-
nitie switely for connecting the two g for

satd fivst ealled line

assoclating n busy signal with the called .
Ime, a secon (*:tllmg e and » Progres-

stvelv movable antomatic switeh for con.
necting the second calling line witly the said
v oassociating o different
busv sienal with the said enlle e, 1
second called line and progressively moy-
able automatie switeh for extending n con-
nection from said fpst called tne to g
' and for associting still
with thesaid fest calied

another bhusy siong]
first ealled lipe acting as g

line, the said
alling line.

3. In a telephone svstem, a calling line,

4 called Tine, meang 1’0;".ft-:mne.vting the two
and for associating g busy signal with the

il

for exten ding

85

10

75

80

35,

90

95

104

105

114

115

120

alled Tine, second calling Iine and a con- .

neetor switeh  for connecting  the second
alling fine with the said
associating a |

satd  ealled line, a sceond alled line and
means for extending a connection Feomt $aid
first called Tine to sqid secondcalled line, the

first called Jine acting as gy calling line, and

_ alled Tine and for
different hugy stenal with the




g

r

. miedns for ;;s_SQCiatiﬁg_ still another busy sig»
nal with the said first called line. .- -

4. In a telephone system, a calling_li“né, '-

2 called line, means for connecting the two

and for associating a busy signal with the

called line, a second calling line and means

* “for conndéting the second calling line with

ihe said called line and for associating &

19

15

N
-

different busy signal with the said called
line, ‘a second called line. and an individual
switch for said first called line for extend-

- ing a connection-therefrom to ‘sald second

called line, and for associating still another

busy signal with said first called line.

55. In a* telephone system, a calling line,

2 called lime, means for connecting the two
and for associating a busy signal with the
called line, a second calling line sxd a, con-
nector switch for connecting the second
calling line with the said called line and for

associating a different busy signal with the
«ard called line, a second called line and an

~individual switeh for said first called line

29

for extending a connection ‘therefrom to
‘daid second called line, and for associating
‘still another busy signal with sald st

called bne. R
56, In. a telephone system, a calling line,

"o called line, a connector for connecting the

86

~ gaid connector’ for connecting
calling line with the said called line and for .

two and for associating a busy signal with

the called line, a second calling line and
the . second

~associating a different busy signal with the

537

said called line, a second called line and an.

individual switch for said fivst called line

for extending a . connection ,therefrom to

<aid second called line, and for associating

© still another busy signal with the said first

ealled line.

57 In a teleph(}ne system, a called :line,

progressively movable automatic switching

apparatus for establishing connection with

4b medns comprising

said: hine vl

o either one of two paths, and
n circuit for associat-
ing one busy signal with the called line
when the connection: s established via one

path and for associating a different busy

signal witn the called line when the connec-

1 - 'r '

feans, comprising also a magnet..

5%, In a telephone system, 2 called :line,

means for establishing connection with said

'
1
M

o with the called line when the connection 18

T
. r
1

Jine via either one of two paths, and pro-
‘gressively movable qutomatic switching ap-
panatus comprising a circutt for assoclating .
" one busy signal with the called.line when
the ¢onnection ig established via one path
“and for associating a different busy signal.

b

) r

eatablished via the other path, said means
‘comprising also a magnet. o
59, In a. telephone system, a called line,
progressively movable antomatic gvitching

of said trunks for varying

1,027,474

apparatus for establishing connection with
said line via either one of two paths, said
prbgresSNely'_movable automatic switching

apparatus comprising a circuit for associat-
ing one busy . signal with - the called hne.
when the connection is established -via one

path and for associating a different busy
signal with the called line ‘'when the con-
nection is established via the other path,

said means comprising also a magnet.

60.' In a telephone system, a called line,

- progressively movable automatic switching

65

70

79

apparatus for establishing connection with

 gaid line via -either one of two trunks, and
means comprising a circuit for associating
one busy signal with the called line when
" the connectlon is established via one trunk
“and. for assoclating a different busy signal -
with the called line- when the connection 1s
established via the other trunk, said means

comprising also a marginal magnet, and

‘means for energizing said: magnet over one

of said trunks for varying the busy«signal.

30

61. In a telephone system, & ‘called line,

‘means tor establishing connection with sald |
Jine via either one of two trunks, and pro-

20

aressively movable automatic switching ap-

paratus comprising a cireuit for associating

one busy signal with the called line when

‘the connection-is established via one trunk

and for assoclating a different busy signal
with the .called line when . the connectron 1s

‘established via the other trunk, said means

comprising also a marginal magnet, and’

means for energizing sald magnet over one
of said trunks for varying the busy signal.
- 62, In a telephone system, a called line,

100.

pl'()gresgively--- movable automatic switching -

apparatus for establishing connection with
said- line via either one of two trunks, and

progressively movable antomatic switching

105
“apparatus comprising a circuit for associat-.

ing one busy signal with the called line when

the connection is established via one trunk
and for associating a different busy signal
with the called line when the connection 1S

“established via the other trunk, sald means

comprising also a marginal. magnet, and

means for energizing said magnet over one

63. In a telephone system, a called line,

the busy signal. - .
115

110

means comprising & connector switch for es-

tablishing connection  with said line via

either one of two p

ng o cireunit. for associating one busy sig-
nal with the called line when the connec-

. tion is established via one path-and for as-

sociating a different busy signal with the

aths, and means compris--

120"

called line when the connection is established -

~ via the other path, said means comprising - -
64. In. a..tele_ph('me',syﬂ:em, a .called line,

also a magnet.

means comprising a connector switch  for

_establishing connection with said line via

il




-7 Soclating one busy sional with- the, ealled
line when the connection is establiche( via

means comprising

10

A8

- tion is established via the

20
- means comprising

connector switeh

1,227,474

-
t

erther one of two Paths, and meang in sald
Comprising a cirenit for S~

one path and for assoclating a-different busy
signal with the called line when the connee-
tion i established via the other path, said
‘ also a magunet, |

65. In J
neans comprising a connector switch for es-
tablishing *conrection with said line vig
etther one of two paths, and means in sajd

connector switch comprising a cireuit for
assocrating one busy signal with the calle(

line when the corection is estahltished vig
one path and for associating a different busy
signal with the called line when the connee-
on other path, said
means comprising algo g margimal magnet,

66. In a telephone system, a called line,
' Ing a connector switch for es-
tablishing "connection with said line

- either one of two tranks, and means CON-

30

Prising a, circijt for associating one husy

signal with the called line when' the connec-

tion 1s established via one trunk and for as-

soclating a different busy signal with the

“called line when the connection is established
Via the other

trunk, said means comprising
also A marginal Mmagnet, and means for. ep.
6:812111g said magnet over ope of said trunks
fmﬁ* ;afymg the busy signal.

88 tablishing “connection with said line wvig

49

al".

- net, and means
‘s1gnal.

& called line, o
“Mmatic switch- for

o

- either one of two trunks, and means I said
~“conmnector

switch comprising g cireuit for
assoclating one busy signal with the called
line when the connection

busy signal with the called Iine. when: the
connection is-established via the other trunk,
said m.eansrcompl'ising also a margina] mag-
for energizing

over one of said trunks for

varying the husy

68. In g telephone system, a ca]lifﬂg]ine,

progressively movable auto-
connecting the two an
the called

for associating a busy signal witl led
Ime and means for

line, a second calling

connecting the .second eall; ng lhine with the

csaid called line an for associating a (Jif-

Cro
(33%

R ) N N T
ng-a connection’ from saril
“$osaid second called line, the

acting ag u calling line, and

satd called line,
and medns for extend-

F

torent busy signal with the
& second called line

first ealled Tne
Means for usso-
clating still another husy. sionial with the
said first called line; and a puard ng circuit
for the first called line to which said signals

are connected when associated with said line.
-~ 69.In a telephone

System, a calling «1ne,
a called line, means for connecting the two

ond called line and

_ et connection from said fpst called line to said.
‘a telephone system, a called line.

4 second called Iine and
‘able automatie switch

vig

L a telephone system, g called Iine, -
‘e€ans comprising 4 connector switch for es-

L Lhe 15 estublished via
one trunk and for associating « different

sald magnet:

- guarding cireuit, Tor

~a called line, meang fo,
and for

'ﬁtf:’éﬁ‘?‘ﬁlﬁ,ilﬁtl,5.11'r'l.e.'h_; said .ealled line,

meang for extending a connection from said |

L ol

signal with the

and for associating a busy
line and 2 pro-

ca_lledl line, a second calling

| grest-:sively'ql'lox'zlble'al.ltomatic switch for con-

recting the second calling line with the d4id
called line and fop associating a different
busy signal with the said called lime, a sec-

ans for extending a

second called line, the first called line acting
as a calling line, means for assoclating still
another busy signal with the said first ealled
line; and 4« guarding cirenit for the first
called ling
nected when associated with said line.

70. In g telephone system. o calling line,

4

a called line, ‘means for connecting the two

and for associating g busy signal with the
called line, a secon( calling Yine and means
for connecting the ‘second calling line with
the said called lipe and*fm{nssoci_n,tfing- a dif-
ferent busy sional witl the said calleq line,
v Progressively mov-
| for extending a
nection from sqid first called line to sald
second called line, an for assoclating still
another busy signal with the sald first called

dine, the sald first calleq line acting as g

calling line, and a_guarding eirenit fop the

e o
i |

-1

1

to which said signals are con-

COITL_“_ _

90

first ealled line to which said signals aye con- -

nected when associated with sald line,
71. In a telephone system, a calling line,
& called line, - progressively movable auto.
matic switch
a second - calling line and g progressively
movable automatie switeh for- connecting the
second calling line with the said called lie

awd for assoclating a differont busy signal

with the said called line, a second calleg line
and g progressively
switch f01{0xtending a connection from said
first called line to saul second called line,
and for associating still another busy signal
with the said first called line, the said first
called line acting as a calling line, and 4
the first called line to
which said signals are connected when asso-
crated with said ling, T
72. In a telephone system, a calling line,
connecting the two
assoctating a Dusy signal with the
called line, a second ealling line and 4 Ccon-
nector switeh for con necting the second
ing line with-the said ealled line
soctating a different husy

and for as-
signal with the
- seeond called lipe and

first called Yine to sl second eallod line, the
as. - calling line,
means for associating stifl another busy sig-
nal with the sqid first - called line and g
guarding circuit for the
which said signals g

connected when augo-
clated with said line, SRR

call--

first ealled line to

80

95

for connecting the two and for
- associating a busy signal with the called line,

10

{

movable automatic.
105

130

115

126

12

L



[»Te,

~ %3. In a telephone system, a calling line,
2 called line, means for connecting the two

-nd for associating a busy signal with the

called line, a second calling line and means

- rn

the said called

ferent busy signal with the

line and for associating
said ealled line,

o second valling line, an individual switch.

- for said first called line zor extending a con-
16
" associating still another
said first called line, and
~for the first called Ime to
nals are connected when associated
15 line. - L - .
- 74, In a telephone system, &

with sad

calling line, a
and for associating a busy- signal with the
~ .called line, a second calling line and a con-
" 90 nector switch for connecting the second call-
 ing line with the said _
sociating a different busy signal with the
said called line, a- second ealled line-an 1n-
- dividual switch for said first called line for
‘95 extending a connection to said second called
. line, and for associating  still another busy
‘signal with said first called line, and 2
guarding cirenit for the first called line - to
- which said signals are connected when' as-
‘8¢ sociated with said lne. = -
0 75, In a telephone system, a
" a called line, a connector for connecting
two and for associating a busy signal with
 the called line, a second calling line
g5 connector for connecting. the second
. line with the said callad e
~clating a different husy signal with the said
called line, a second called line, an indi-
~vidual switch for said
" 40 tending a connection to said second called
-" line, .and for_associating still another busy
signal with the said first called line, and a
onarding
- which said signals are connected when as-
45 sociated with said line. . - a

«alling line,

alling

~gpparatus for establishing connection with
~ said line via either one of two paths, means

i3

gociating o different busy signal with

lished via the other path, said means’ comn-

55 ‘
euit for the called line. to which said sig-
" natls are connected when associated with said
hye. | -
77 In a telephone system, a called line,
means for establishing connection with said
line vin either one of two paths, Progres-
sively movable | |

autol
tus comprising a circult for assoclating one

60

connection. 18 established via one

for connecting the second calling line. with

a dif-"

nection to said second called line, and for
busy signal with

a guarding circuit
which said sig-.

called line and for as-

progressively

the
and said

and for asso- .
trunks for varying

first called line for ex-

circuit for the first called line to

. - . . o paratus comprising
- 76. In_a telephone system, 2 called hne,.
‘progressively movable automatic. switching

comprising a eireuit for associating one busy -
“signal with the called line when the connee-
‘tion is established via one path and for as-
the
ealled Hne when. the conneetion 15 estab-

prising also.a magnet, and a onarding. cir-
progressively
~apparatus for
said X or wo trunk |
‘progressively movable- automatic switching. 125

natic switehing appara-

1,227,474

busy signal with the called Yine when the 6

4

1 s esta path and
for associating a different. busy signal with
the called line when the connection is estab-

“lished via the other path, said means com-
prising also a magnet, and a guarding cir- 79

cuit for the called line to which said sig-
nals are connected when associated with said

line. - .

8. Ina teleljﬁoné' .Sy‘ste'm," q -called line.

~-p1‘0g1'essirely-,mm*ﬂ.ble automatic switehing 7=

establishing connection with

apparatus for . )
one.of two paths, said

anid line via either

;pr{)gressi,tely: 11"10?511)13 -ﬂuton]ﬂtic SWitGhlIlﬁ'

apparatus 'GOlﬂupl‘iSi,l’i'g a-circuit for associat-
ing one busy |signal with the called line ®

alled line, means for connecting the two  when the connection is - established . via one

path .and_for jassociating a different -busy
signal with thel called line when the connec-
tiom i;S'estglbl_i"S]le'd via the other path, said
meairs comprising  also a -magnet, and a 9%
cuarding circuit for the called line to whicls

said signals are connected when assoclated
with said Hpe. © - -
79. In a telephonc. system, & called hne,

movable automatic switching ¢
apparatus for establishing connection with

snid line via -either one of two trunks, and
means comprising

»

a circuit for associating
onal with the called line when
the connection 1S established via one trunk ¥o
and for associating a:different busy signal
with the called line when the connection 18

established via the. other trunk, said means
comprising also a marginal magnet, means
for energizing said magnet over one of
' the busy signal, and a

guarding circuit for the called line to which -

one busy si

“said signals are connected when associated

with said line.- < .
o hone system, a called line, 100
-means for establishing connection with said

80. In a telep

line via either one of two trunks, and pro-
oressively movable automatic switching ap- -
2 cireuit for associating -
one busy signal with ca
the connection is established via one trunk
and for associating a different busy signal '-

‘with the called line when the connection 1s.
- established via the other trunk, said means _
also a marginal magnet, means 115

comprising . Y 10 _
for cnerglzing said magnet over One of said
trunks for varying the busy. signal, and a

guarding

“81. In a telephone system,.a called line,
‘movable automatic switehing
establishing connection with
Jine via .either one of two trunks, satd
a circuit for associat-
“with the called line
is established via one

apparatus comprisin
ing one busy signa
when the connection

sald 100

the called line when 110

circuit for the called line to which -
“said signals are ‘connected when " associated .
‘with said line. L S 12

-




N - .

.. of said trunks for varving the busy stenal,

1,227,474

trunk and for assoclating a different husy

signal with the ealled lina when the connee-

tion is established via the other trunk. said

Ineans comprising also a marginal ‘magnet,
means for energizing said magnet over one

-and a guarding circuit for the ealled Tine to

which. said signals are connected when -

- sociated with said line,

10 2le ‘
- means cComprising a connectop switch, for es-

15 e con
- tablished via one path and for assoclating
a different busy stenal with the called line

20 .

25

- 82.In a telel}hm{e' svstem, - a called line.

tablishing connection wit], said Hine via

~either one of two paths. means COMPTIsIng

circuit for assoclating one busy signal with
the called line when the connection 1s es-

when the connection 15 established via the

other path; said mears comprising also a

magnet, and g guarding  circuit for

;t]m

called line to which said stenals are connoect-

ed when associated with said line.

83. In a telephone systemr, a called line,
means comprising a connecior switeh for
establishing connection with satd fine via
either one of two paths, means'in said con:

nector switch comprising a circenit for a..

- soclating one busy signal witl) ile called Tine

30

when' the. connection. is established via one

path and for associating »u different husy.
signal with the called Jine when the connec-

tion is established via the other path, said
means comprising also a magnet. and g

- guardmg circuit for the ealled line to which

35

sald stenals are connected whon associated |

B B A guarding cireuit for said eallod line, a
progressively movahle atttomatie switeh for
establishing connection with said line and
for supplyving 4 guarding potential to -suid

with said line. R
84. In a telephone system, a called Jine,

means comprising a connector switeh for es.

~ tablishing connection ‘with . sald hine  via

45

erther one of two trunks, and means com-
prising a circuit fop associating one husy-
signal with the called Jine when the O~
nection isestablished via oneé trunk and
for associating a different busy signal with

b

the called line when the connection js 8-
ablished via the other trunk, said means

- eomprising also g marginal magnet, means

35

~elther one of two trunks

for energizing said magnet over one of sitidl
trunks for varying the busy signal, and' o

guarding circuit for the called line to whih

- saadhsignals are conneeted when assoclatipd.
with “said line. S o
8. In 4 telephone system, a called line,
means comprising a connector switch for eg-

tablishing connection with saul line via

connector switch comprising a cirenit for

assoclating one busy signal with the called
line when the connection iy estublished via.

one trunk and for assoclating a different

busy signal with the called lizie when the
“coungéetion is established via the other trunk,
sald ‘means comprising 4also a marginal
magnet, means for energizing said magnet

(g potentinl {o said

, #nd means in said-

over

one of said trunks fop varving the
husy signal, and euarding circuit for the

called Tine (o which said sienals are con.

nected when associated with said lne.
SG.-In a telephone svstemn, a called ling,
aoguarding circuit for said ealled lne. a

60

70

progressiyely movable automatic switeh for. -

establishing connection with sard line and
tor. supplving- . guarding potential to said
salled circuit, » tﬁi"i‘s{;}.'iminutin_;: sienal, and
means for applying said discriminating

stgnal to said eafled line,

Si. In a telephone svstenr.a ealled line,

4 guarding eireuit for sald called line, a
connector switeh for establishing connection.

with said line and for supplying & guarding
potential  to  said™ ealled cireuit, a Jis-

75

80

criminating signal, and means for applving

Sl diseriminating signal to said ealled

Jline. . -

5SS, Ina telephone svstem, aealled line,

85

L guarding cirenit for said catled line, meang

for establishing conneetion with said line
and for snpplyving i guarding potential to
sald called cirenit, o disertminating stgnal,

and a magnet for applving said diseriminat-
e sienal to said ealled Iine. |

SO Ina telephone svstem, o
v avarding cirenit for said ealled line, means
forestablishing connection with said Tine and

Hor Supplving guarding potential to said
citlled eirenit, o diseriminating s enal, and

amarginal relay ,1'(1!**':1{1]i|}'i11;:H:ii;] (h1s-
crinvmating <tenal to suid called. line.
20 Ina telephone system, o ealled line,

called cirenit, g diseriminating stenal, and
aomagnet for applving said diseriminating
signal to said ealled line. | |

AL Ina telephone system, acealled line, a
guardmyg cireuit for said ealled linre, o con-

neclor switeh for establishing  connection

with said line and for supplving a cuard-

criminating sienal, and g marginal relay for

applying said diseriminating signal to said
called Tine. * B -

920 Inac telephone systent, a called line,

for supplying o guarding potential to said
called circuit, a diseriminating signal, and
nieans - for applying  said discriminating
stgnal to said ealled Tine simultaneously with

sald gnarding potential. e
93. In a telephone systeny, a called line, a
guarding cireuit for said called line, a con-
nector switch for establishing connection
with said line gnd for supplying a guarding
potential to said - called circuit, a diserim-

alled Tine,

alled cirenit, o dis-.

90

100

105

110

115
a guarding “cirenit for said catled line, a
progressively movable tutomatic switch for -
establishing connection with said. line and

120

125

o



o

1nat1ng signal, and means for epplymg sald

cllscrlmmatlng signal to said called line si-

multaneously with said cuarding potential.
94. In a telephone system, a called line,

a guarding circuit for said ealled line, means_:
| for establishing connection with said line

and for suppl'ymo* a guarding potential to

~’sald called circuit, a discriminating signal,

.10

antd a magnet for applying said discriminat-

ng sagnel to said called line c5unultaneel,lsly-

. with said guarding potential.

20

) .'tabllehmn‘ connection with said line and for

95. Ina telephem system; a called l:me,

- guarding circuit for said called line, means
For E’.St.:ll)llSlllnf} connection with said line
~and for supp]ymﬂ a guarding potential to
said called circuit, a (ll%CllIlllIl‘ltlI}ﬂ" signal,

and a marginal 1L,l..u, for applying: said dis-

ernmnatmfr signal to sald called Hhe simul-
taneously with said ouarding potential.

96. In a telephone ey.stem a called line; a

“ouarding circuit for said ealled line, a pro-

ereeewely movable automatic emteh for es-

eupplymg a guarding potential to said
called circuit, a discriminating signal, and

| QL magnet fel applying said dlscummatmg

30

40

45

50

guarding cireuit for said ealled line, means
- fm etabhehmcr eenneetmn wn,th

60

signal to said called line eumlltaneeusly

with said guarding potential.

97. In a telephone system, a called hne, a
guarding ciremit for said called line, a con-
“nector for establishing connection w ith said

“line and for supplymg a guarding potential-

to said called circuit, a disernnin: 1ting s19-

nal, and a:margimal 1'el‘1y for applymﬂ' said
-diserimimating mgnal to said called line si-

multaneously with said guarding potential.

~ 98. In a telephone system, 2 called line, a
ouarding circuit for said called line, a pro-

frreeswely movable automatic switch for es-

‘tablishing connection with said called line

and for applying a guarding petentml and

a diser 1mm¢1t1nﬂ S| O*lml te e.;ml onarding cir-

cuit. |

99, Tn a telephone eyetem a called lme,
frlmrduw circuit for said eallul line, a con-
neetor ‘antCll for est.lbllshmn eonnectmn

with- said called. line and for applying a

enarding potential and a diser 111111’1{11:111“ Slg

,nal to said guarding circuit.

100. In a telephone system, a called line, a

ouarding circuit for said called line, means

_ -f<)1 oetabhshmﬂ COHIILLtIOIl with. said called
~ line, said means comprising a 1magnet for
- applying a guarding potential: and a dis-
criminating signal to said guarding circuit.

101. In a telepholle Wetun )| eqllefl line, a

line, said means comprising a marginal re-
lay for applying a guarding

guarding circuit for said called line, a con-

use:

said called

potentnl and
a dlecrlmmatmﬂ‘ eieua] to said gtmulmg cir- -
cuit. -
g 102. In a telephone system 2 ealled lIine,a.
. -guardmg cu*cmt for said called lme, a pro— .

1,027,474

oressively movable automatic switch for es-

‘Elfa

tablishing connection with said - called line .

/E'J
103. Ina telephone System, a mlled lme,

nector switch for establlshmg eenneetlen

ginal relay for applying a guarding. poten-
tial and a cllsellmlnatmﬁ' Slo'nal to said
frmrdmﬂ' circuit.

and comprising a magnet for &Pplvmg a
cuarding potentlal and 4 cllsemmmahncr sig-

“nal to said guarding circuit. o
.azr -

“with said called line and comprising a mar- |

75

104 In a telephone S}fstem a callecl lme.. a
ﬂ‘ualdmﬂ‘ cireuit for said called line, means

for estebhshmﬂ' connection with said called
line and ior'qpplym a guarding potential

BO

and a clmmmnnatmo tone signal to S«,m:l-[j

guarding circuit.

105. In ) telephone system, A lme, 2} guard—_

; ing circuit for said line, progressively mov-.
able automatic SW1tel11ng apparatus for
bringing said line into use, a plurality of

signals and means for aee(}emtmw elthel one

of said sienals with said o*uarclmg circult
by bringing the line into use.

-106. In a telephone system, a lihe, a guard-
ing circuit for said line, means for bringing

means for connecting either one of said sig-

the line into use.
107. In a telephone Svstem a lme a
ouarding circuit for said line, pregresqwelv

movable automatic switching ‘apparatus for

bringing said line into use, a plurality of
100

elnlmls “and means in said apparatus for
aeeomatmn either one of said signals with

sald mmldmn clreult by - brmgmg the line -

into use.

108. In a telephene system, a lme, e o
ouarding circuit for said line, a connector

switeh :ler bringing  said llne into use, a

90

said line into use, a plurality of signals and-

-nals with said guarding clr(flllt Dy brmgmg' '

95

105

plumhty of SlgIl"LlS and means. for ‘ISSOClat— .

g “either one of said
mnudme euemt l)V bllnﬂ‘lllﬂ” the line 1nt0

109. In a telephene system, a lme, 2

rality of swnels .md means 1n sald connec-

tor switch for associating either one of said
“signals with said guarding circuic by brmg—

ing the line 1nto use.

signals. with salcl__
112
“guarding circuit for said line, a connector

 switeh for bringing said line mto use, a plu-

115

110. ITn a telephone system, a line, a

guarding circuit for said line, pregresswelv
MOV able automatic SWltClllnﬂ‘ apparatus for .t
establishing connection to or frem said line,

a-signal, and meang for associating said. 810‘-' o
nal wﬁh said guarding circuit When con-

nection 1s extended to the line, anether S1g-
nal, and means for associating sai

second
‘stgnal w1th said guarding circuit w 1en con-
| nectwn 1S extended from the line. -

111 In a telephene system, a hne, a, |
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guarding circuit for said. line, g, signal,
progressively movable antomatic switching
meehanism for esmblishing connection toior
from sdid line and fop associating sai(d SR
nal with said guarding circuit when connee-
tion is extended to the line, another signal,
and means for assocrating said second signal
with said gugrding cireuit
18 extended from
112, 1
nal, 2’ guarding circuit. for saicd line, a sec-
ond signal, progressively movable auto-
matic switehing mechanism for establishing
from said line and for asso.
signal with said cuarding

iy
a

the line. .

ciating said first

- eiremit when connection s extended to the

line and for associating said second

with said guarding circuit when

1s-extended from the lipe. | |
113, In a:.'teleph@ne'S}fs_te'm} a line, a sig-

nal, a guarding potentia] cireuit for ‘said

hne, a

atttomatic

signal
connection

switching mechanism for estah-

for associating one of
TOr asso-
crating the other one of ‘said signals with

extended to the line. . : |
M4 In g telephone svstem, a line, a S19-

- alla guarding potential cireuit fop s line,

35

 Quarding  eirenit - when
tended from the
- necting the other one of

40

“movable automatic switching

it seeon(d siglmlj'l)l'ogrﬂssively_n'mml')le al1-
tomatic switching mechanism for establish-
Ing connection to or from
tonnecting one of said signals with said

connection is ex-

of said signals with
satd guarding civenit when connection is ex-
tended to the line. a
I Tn a telephone svsten,

b line, g
guardme cirenit

for said line, Progressi vely
| Imechanism for

csaablishing connection to of

nectinge said signaling apparatus with said

o guardimg eirenit when connection is made to

ad

60

or Trom the line, . -
116. In o telephone. svstem, a  line, g
guarding cirenit
movable automatice
establishing connection to or
a signaling
meins forp
ratis with said guarding circuit when con-

Lressively
‘mechanism. for oringing said

‘mechanism for

T

for said line, progressively
switching mechanism for
from said line,
connecting said signaling
neetion is made to op from the line.
117, In g telephone
movable

automatic - switching

line into use,

A signal- for said e, a second line, pro-
gressively - movable automatic switching

| tor bringing said line into use, a
signal for said second line, a third line, pro-

when connection LIine normally

n a telephone system, a line, @ sig-

. . cireuit over ope
second signal, progressively movable

_Progressively movable
lishing connection to or from said line and.
i said signals with said
guarding cirveuit whep connection is ex-
Aended from the lime, and a-magnet

guardimg eirenif when connection is.

-2 multiple terminal of
said hne and for

line, and 5 magnet for con-

- Ing the guard;

from said line, |
A signaling apparatns, and means for con-

same time

apparatus, and clectromagnctie
appa-

tlon with said line
system, a lite, pro-

gwiteh for connecting a

gressively movable automatic switching
mechanism for oringing said line into use
and a signal for said-third line, means fop

- Applying said signals to sqid lines and means
Tor then detecting said signals,

118. In a telephone system, a line, g guard-
g circuit for said line, a signal for said
] disconnected from sald circuit,
and means for connecting said signal to said
guarding circuit, )

- 119, In a telephone system, a line, a guard-
Ing-circuit for said line, a tone test for said
line, automatic meang for establishing con-

nection with said guarding circuit and for

connecting said

onne busy tone to said guarding
Clrcuit.

120. Tn a telephone system, a hne, a guard-

Ing circuit for said line, progressively mov-
able autematic SWitching mechanism fop es.
tablishing connection rith sald guarding

path and for connecting

therewith meangs for producing a tone

mechanism for connecting with said guard-

g circuit to produce the tone,

121. In a telephone system, a line, g guard-
Ing circuit for

for establishing connection with said line, g

second connector switch for establishing con-

nection with gaid Iine, a bank for each of
said switches, each bank having a line muyl.
tiple terminal of gqid
tion with said Iine 15 established and

| havine
said

guarding  cir-
cuit, a private wiper for
switch for connecting g guarding potentia]
to said guarding circuit, g private wiper
for said second connector foy

tor releasing the first switch and for
- potential from said guard-
g circuit, ana antomsatic means 1 said sec-
ond switch responsive to the
guarding _
cuit for causing a new guarding potential
to be connected therewith via (e private
wiper of said second switeh and for at the
> associating a tone test with said
ine. - | _

192, In g telephone System, a line, g guard-
g circuit for saj
for establishing connection With said line, g

said line, a connectop switch

second connector ‘switch for establishing
connection with said Line, a bank for
sald switches, each banlk having a line muj-
tiple terminal of suid line via which
' 1s established

2 multiple terminal of sajd guarding CIrcuit,
& private wiper for said
| guarding potentinl
and a tone test to said 1Tl
private wiper for said second connector for
establishing counection with gaid guarding
eirenit, means for rel\é;msing,the first switch

test,
automatic sSwitching

sald line, a connector switch

‘1ne via which connec-
said first connector o
100
establishing

connection with'sa,id'guarding circuit, means |
remov- .

removal of the
potential from said guarding ciy-

each of

connec-
and having

irst - connectoyp

guarding cirenit, g
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- ing lines, 1
“tor switch, means including a selector switch
for extending a connection from one of said

and for removing the r-gua_rding | potenti:ﬂ

from said guarding circut, and automatie

-—

means in said second switch responsive to the

removal of the guarding potential from said . said
- stitute tlie second

ouarding circuit for causing a new gudrding

potential to be connected therewith via the

private wiper of said second switch. |
123, In a telephone system, a calhing man-

“ual line, a calling automatic line, a called
automatie line, a connector switch for seiz-

“ing said called line, means for extending a-
connection from said manual line to said
~connector switch, means for extending a con:
nection from said calling automatic line to

snid connector switéh, means for operating

aaicd connector to seize saild called. line, and -

means in said connector switch for placing

a-guarding potential either direct from bat-
tery or from battery

, through a resistance
for indicating which line is connected with

‘said connector switch, .. 0 7 o
194. In a telephone system, a pair of call-
a called line, an automatic connec-.

4

ealling lines to sald connector sivitch, means

30

40

45

“saud paths with the 111,11_l't"i}:nlu A
called line, depending upon which of gaid:

5o callling lines s connected with said con-

59

including another selector switch for extend-

g connection from the sccond of said call-

lines to sald connector switch, means for

1o ean
selze said called

operating satd-eonnector to
line, and means for placmg .
cuarding potential on the multiple contacts

of said called Tine to-mndicate which of said

calling lines is comnected with sald con-
nector. ° S |

125. Tn a telephone system, a pain of call--
ing lines, a' called lne, an automatic con-

nector switeh, means including a selector
switeh for extending a connection trom one
of said ealling lines to suid connector switel,

means including another selector switch for

extending a conuection from the second of

said ealling Lines to suid connector” switeh,
caid ealled line, two paths for applying a
cuarding potential to satd

h

nector. .

126. In a telephone systemy, a pair of
alling lines, a called line, an automatic con-
nector switeh, means including a “selector
switeh for.extending a connection” from one
of said calling lines to said connector switeh,
means including another selector switely for

extending aconnection Trom the second of
~anid eatling lines to said connector switch,

called Tinepand

R4 1,22?,474

established  with said  connector - switch
through said last mentioned selector switceh,
and means controlled by the energlzation of

said relay for shifting the connection to sub-

stitute the st | for the first ouarding .po-
tential cirewt. L o .
127, In a telephone system, two groups of

Fa i
L

0

lines, an automatic connector switch for

connecting with the lines of one of sud

oroups, means including a selector switeh
for extending a connection from 1 line of
“one of said groups to said connector, means.
including another selector for extending a

“connection from a line of the other of sad

F
'
[
Ll

@ diseriminating”

uroups to said connector, ‘marginal relay
in sad connector, a low resistance relay - m

. U‘

g9

one of said selectors and a high. resistance

relay in the other of said selectors, means
for connecting the relay of one of said se-

lectors an Geries with the connector relay.

when a connection is established from saud

85

selector to the connector. said connector re-.

lay being -adapted to-be operatively ener-

oized when conneeted in series with said low

resistance relay, but not when connected -

series with said high resistance relay, Q. Palr

50 -

of euarding potential ¢ircuits, and” meabs

controlled by said connector relay for bring-
“ing oneor the other of saideuarding poten-
~tial ciremts mto use. ’ B |

©128. In a telephone system, o plurality of

ovotps  of- lines, an- antomatic  connector
-~ switeh having amotion to select’
e second motion to find acfine mea sefected -

aroups and

oronp. means including a selector switeh for
extending a connection from one of - s

sutd groups of lines to said connector sw itels,

a2 euarding potential clreuit normally” se- »
lected for use, a second: guarding potential
_ cirenit, a relay, means for energizing . saud
means for operating said connector to, seize reliy when conneetion is- ostablished with
snid connector switeh-throngh saud Tast men-
_ | anel tioned selector sw iteh, and means controlled
means for connecting one or the other~ofy: by the energization of said relay for shift-
contiets of St,l_i'i“i\“{;..j11;3;'*-\{1']!(5 ‘connection he
for the first guarding

potential cireult,

129. To a telephone system, a plarality of

oroups of subscriber’s lines, ap automatic

connector switeh aving a niotion {o select
aroups, and a second motion to find a line in
i selected group, means includimg'a selector
switch for extending a connection from. a
“line of one of said groups to said connector,

means including another selector for extend-
ing « connection Trom a line of the other of

-

to substitute the second

100

caroups of Hies to said connector-switche
“means including another selector switeh for
“extending a conneetion from a’second ol

110 -

120

snid groups to said connector, a marginal re-

means for operating said connector to seize  lay in said connector, a low reégistance re-

said called hine, a cuarding potential c¢jr-
et normally seleeted -for use, a second

for energizing said relay when connection 18

Juarding potential circuit, a relay, means

- high resistance release

lease relay in one of said selectors and a
o relay in the other of
said ‘selectors, means for connecting the re-.

~lease relay of one of said selectors in series

125




with the connector relay when 2 connection

nector, said connector relay being adapted to
be operatively energized when connested in
5 series with said low resistance release relay,
but not when connected in serles with said
high resistance release relay, a pair of
guarding potentia] circuits, and means con-

1s established from said selector to said con-

- trolled by said connector relay for bringing

1,227,474

N ..q . E'HT?'
@3 .

one or the other of said guarding potential 1
circuits into use., =

~ Signed by me at Chicago, ﬂL,, this 5th day

of August, 1918,

Witnesses:

TALBOT G. MARTIN,

ALBERT ANDERSEN,

G

. YANOCHOWSET,
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