MNIT

2,018,457

N VENTO/?Y '
G.V. KING

N BN 2

gHr

[
|
"
!

9 Sheets-Sheet 1

G. V. KING

TELEPHONE SYSTEM
Filed May 22, 1934

J

2 1
] e
{
e
b [
S

N
N
LS

= MHNIT|
= aN<g | -
Wm _.\Nﬁ /914 o i e o Y M o e g
S\ ‘ e e w o O e s il e w
| : svoisies | TE 10 1 IF AT | | I T S RIT

Q
Ko
3

XN

69/ : . " St ST v TYee LS/
: S A ot ] || 1T I Ir
8'9/4 2914 |, 994 §$914 ] gwu 1T I
: N wwu 1T TC 1T SINIT
7 9l4 £ '9/4 ¢-'9/4 1914 _ an X I 1 I
: Tjos] s Tizs TS IPs I O

Oct. 22, 1935.

SHNNYL

o/ ‘'9/4 v \ Olg 69 #9 9 99 %9 79 t9 29 o
N N 4
g SINOYD

A TTO/?NE E

.

N T s

- BY




Oct. 22, 1935, s.v.kine  2,018457

TELEPHONE SYSTEM

Filed May 22, 1934 " 9 Sheets-Sheet 2 .
!l ' ' l! “izg
T mii - i
— - ___L] =
— | |1 L | S —
=] |! |
— ‘ IH
| - b=
=il |
= | | =
ke I e
1 S
] | '

—-h’ .—-. - T é\h*_ T
A S
e 3 &
J W 1
fi: \ T 1
_ H______f. 1 Lul____LW — A
‘ {HItHy y S u\ s
= 3 ol | ([N
N ||l
N 2=
‘ﬁl
[ M—
e E=-|[|

I
5

- /NVENTok_d
G.V./(/NG_

P70 F27 < f
ATTORNEY -




Oct. 22, 1935.

FlG. 3

G. V. KING
TELEPHONE SYSTEM

Filed May 22, 1934 -

.

2,018,457

9 Sheets-Sheet 3

- R

G

—_J}

e ———

Heff

r=0

G.V. KING
By :

(—j2%ﬁft:ZEEfZié?féf_,izzgzi
AT TORNEY




Oct. 22, 1935. 7 G. V. KING - 2,018,457
TELEPHONE SYSTEM '

Filed May 22, 1934 " 9 Sheets-Sheet 4

e

||H|" :

S
Thit el
. ——— ————d "
’ t 0
1] :
= Il " = =
8 += ———— e
V\
il 4 s
i' v=_=- =—_
. 1T
Y . | —=
) - -,
< Uil
. III
>
" "TINVENTOR
G.V. KING

ATTORNEY



Oct. 22, 1935.

G. V. KING

TELEPHONE SYSTEM

Filed May 22, 1934

2,018,457

9 Sheets-Sheet 5
J

1 111l 1]
= iR,
—b k4
ettt N |
{QhHh I "EDiHhh
St I‘,:-'}I‘IHP p—
QI . = | '
) | — =
EllniE ==
ol
-“ IE & I
: lt)=_‘
— =
S ! i
3| E= [ —
= =
I
E —< = 3
o= ' |Z
N .\‘ Al I |I
(e St =
Ly La %)
S hil 2
—— E==C T N Uil
=5 3 SRt
— — =1
=g :
‘T=’||' l’\ . o I
f*E:ET
S L.:L—=J § = r;%:t
. ‘(I\‘)\ N I'HI' -—Lﬂll‘
T Sy '»
(= = \u—*—*“' [
L|I' F “85 ﬂ‘g a_____v .
w \\ L e
s T § 4R aff |l _
N , N INVENTOR -
] G.V. KING

By ,
' ATTORNEY



Oct. 22, 1935.

T

B

a5 407

TN

Ir l

—603

p73

SMLZ28

G. V. KING

Filed May 22, 1934

2,018,457

TELEPHONE SYSTEM

9 Sheets-Sheet .6

J

"
60?}\\ 019181716 5

| % ¢
olelal” |6
O

6)0/r :
l@_’u

7

16755

6l6

FlG. 6

i ——

——

l~"~<:\‘:._-
e & <
] ]] e =
L ¢ @ ‘_-.'E
s == || I %—é
S L[ =
© = 1&'['?1“'
'+ I—
. I '
| = =
— Q
) , ]
(7))
11 ]‘ I INVENTOR
G.V.KING

B8y

AT TORNEY




Oct. 22, 1935. G. V. KING 2,018,457

TELEPHONE SYSTEM

Filed May 22, 1934 9 Sheets-Sheet 7
; |
@
b 14
s L o d
—
. QT 1
RANENN AR ANnREnnNnRinnnERaniER
T VIR, BIETRE] SiRL L LR W w1
~ N !
Qr% o
[H ST STETELSTT et BB oo o i
[AAARENNRninnanignnnniainnaNmnnn
ST ITeree ST SISTETETT STerser et <N
3 ' 3 ik N
N + 3a
B (le\ | | | H
Q N ] Y R T
S s N o a Rain)
% N TS Y
N N ¥ :
N
: VIl i 1 {HA8,
(G INANENANAERNEARENANARENNANERAN aj“
g ST ST ST ST SR
‘< 3 eolle (e | w é¥ t I
Q!. ¥ z:
Nt AN
[NRNRN GO LABRC L LG MRG LG IR G L Bl Q H
ST EEE PP A ST
‘ 5 3 5 5 x " § Ik II
— —— —
i i s T—“\’L '
(LW Ty RRL
M T = —— Nt S
o [ P - N
S ﬁL |5 |5
= e -y h
N
T
N
o e
-
=T |
11 =l Nk =
RN INVENTOR
G.V.KING

ATTORNEY



2,018,457

ATTORNEY

INVENTOR

G. V. KING

9 Sheets-Sheet 8

G. V. KING

TELEPHONE SYSTEM
Filed May 22; 1934

Oct. 22, 1935.

TR ey

uw =
e
=
| _ T
-— |
[ - ] [ n
| — y S— w B
e 1 e 1 T =
A ju
il ||| D= ALb e B 2 T =
/! gD I 4> Y - ” 2
(/{4 il e’ fe Q\klh..n A 20 V.QQ V4 0. =1 = 4 o 508 <
s 1 i1 =T | = Hl 2849 — = . = —
p—o—| 1= 4 4= e gy [ gy
= = f—o]| 4— p—o—] J— 3 18 W—F H——
o = _ lvl\ll» —r 3 e gy =
bt - - po— -7 9/ -1 ey —| ——
| e T % ] /e N-L == | _{{]
[ Je—o—] = 4 f—— — po—] 198 —
oy =y u S o ey =Sy gy put vy
" J" BNE np T L~
s 3 g ~y ~
—._Iel L‘\.Hm o .IOIII»4“ J= ot <
= SSESS e SEES RS =
J* L mam #lfhi — T
p—o—{ M“ﬁ I — g o] 4= NL— - IHI»
= = BEES = 198 +=
vy = ) ——{ = === - B
L= a”h 1= /_ .Iold“I» | 1= i L= L
o = Y WI. oy Lo 1= /5 wl\— S o WPy
=y o = vy 4= o vy ]
T T os —  Edde9s -] ++
O—p 1= o— o 4= o 1T o 4 o—j
= =Es == o= \%‘\l\lrﬁuu =HE =
o—{ 1+ 0/9 eJ..nlb;QQ — 1 99 o~ 90 . ﬁ = 59 o—
g 9/4 =
| ) ]




Oct. 22, 1935.

=

G. V. KING
TELEPHONE SYSTEM
Filed May 22, 1934

2,018,457

9 Sheets-Sheet 9

—900

cO

EF

G/

FIG.9

/90!

1

INVENTOR
G.V.KING
8y
C7713777

ATTORNEY



Patented Oct. 22, 1935

UNITED STATES

2,018,457

PATENT OFFICE

2,018,457
TELEPHONE SYSTEM
Gerald V. King, Chatham, N. J., assignor {o Bell

Telephone Laboratories,

Incorporated, New

York, N. Y., a corporation of New York
Application May 22, 1934, Serial No. 726,901

9 Claims.

This invention relates to telephone systems and
particularly to small capacity automatic tele-
phone systems.

An object of the invention is to provide im-

& proved and economically arranged systems for
automatically establishing connections between
telephone lines by means of switching units of
the cross-bar type. '

Heretofore systems have been provided in

10, which connections may be established from any
line to any other line in a single cross-bar switch
through linking arrangements. A system of this
kind has been shown in the patent to L. R.
Waller 1,567,309 of December 29, 1925. Other

15. systems have been provided where lines have been
divided into groups in the same éross-bar which
with linking arrangements having incoming or
calling branches and outgoing or called branches
appearing at each group whereby a calling line

20 may be connected to a called line through an
idle link. A system. of this kind is disclosed in
the copending application of H. M. Bascom and
O. A. Friend, filed October 7, 1933, Serial No.
693,676. In still other systems incoming lines

25 have been arranged for connection with outgoing
lines through cross-bar switches in such a man-
ner that the .incoming lines are multipled to
appear in groups in separate parts of a plurality
of switches and with a different group of out-

30 going lines appearing in each switch. By this
arrangement an incoming line may be connected
only to a particular group of outgoing lines. A
system of this kind has been disclosed in the
patent to B. A. Betulander of June 16, 1925,

351,542,361, :

A feature of the present invention is a system
using cross-bar switches with lines and linking
arrangements of the general types disclosed in
the above mentioned systems and in which a

40 . plurality of switches are arranged in divisions
with one or more switches in each division de-
pending upon the capacity of the systems. All
lines are multipled to appear in each division
and are arranged in groups in separate parts -of

45 the switches in each division and a single sepa-
rate linking arrangement is provided for each
division with a calling branch and a called branch
appearing in each part of the switches in this divi-
sion. Circuit means are provided whereby a

50 calling line may be connected to a called line
through an idle link and the associated division
of switches, with the calling line connected  di-
rectly to a calling branch and the called line
connected directly to a called branch of this link.

55 The branches used for the connections are those

(CL. 179—18)

that appear at the parts of the switches where
the lines are located.

Another feature is an arrangement of this kind
in which trunks may be multipled to appear in
each division and arranged with the lines in the §
groups in the separate parts of each division.
Circuit means is provided whereby a calling line
may be connected to an idle trunk through an
idle link. A calling line is in this case also con-
nected to a calling branch of the link and the 10
trunk is connected to a called branch of the link.
The branches used appear at the parts where
the calling line and the idle trunk are located.

This invention has been illustrated in the ac-
companying drawings in which: 15
Figs. 1 to 9 show one embodiment of the inven-
tion with the circuit details complete for a por-

tion of the lines and trunks only.

Fig. 10 shows the arrangement of Figs. 1 to 9
when reading the circuit; while Fig, 11 shows a 20
schematic of the general arrangement of. the
links and switches.

Cross-bar switches have been used which may
be of any well known type in which the operation
of a horizontal bar and a vertical bar causes 25
contacts at the intersecting point to establish a
connection between a calling line and a called
line, a calling line and a trunk or a frunk and a
called line through a link.

Referring now specially to the arrangement 30
shown in Fig. 11, the invention has been illus-
trated in connection with a system for ninety
lines and from one to ten trunks making a total
of one hundred connections. Four links have
been shown I, 2, 8, and 4, although more links 35
may be used. Each link serves a division of
switches, each division comprising two switches.
The first division comprises switches A and B,
the second division comprises switches C and D,
the third. division comprises switches E and F 40.
and the fourth division comprises switches G
and I. All the lines and trunks are multipled to
appear in each division. The lines are arranged
in groups Gl to G0 in separate parts of the
switches, groups Gl to G5 appearing in switches 45
A, C, E and G in the four divisions and the groups
G6 to G10 appear in switches B, D, F and I in
the four divisions while one trunk appears in
each group and is multipled from one switch to
the other as indicated by the line 28 for group Gl. 50
The trunks appear in the first horizontal row of
cross-connecting points and the lines appear in
the remaining rows of nine horizontal cross-
connecting points. The lines and trunks in each
group are arranged to be connected to an in- 66
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2 .
coming and an outgoing branch of the associ-
ated link. These branches are shown at 22 to
3! for the incoming branches and at 32 to 41 for
the outgoing branches of the link 1| in the first
division, Similar branches are provided for links
2 to 4 in the succeeding corresponding divisions
as shown. Thus for each division comprising two
switches, there appear ten groups of nine lines
and one trunk in each group with an outgoing
and an incoming branch of link i for each group.
The lines and trunks may be humbered as shown
in the first division. - Connections may therefore
be established from any subscriber’s line in any
group to any other subscriber’s line in any group
from any trunk to any subscriber’s line and from
any subscriber’s line to any trunk. - For example,
if link I is idle and line |{ in group G is calling
line 16 in group G#, a connection is established
from line 11 to the branch 22 through the link |,
through branch 37 to line 16 as indicated by a
heavy line.

Referring now in general to the Figs. 1 to 9 ar-
ranged as shown in Fig. 10, a complete system of

the arrangement shown in Fig. 11 has not been

shown but only sufficient details to clearly illus-
trate the working of the circuit in connection
with link 1. - For example, in Figs. 7 and 8 only
portions of the switches A and B has been shown.
In switch A, portions of the group Gi, G4 and G5
have been shown, while in switch B portions of
the groups G§, and GI0 have been shown. In
these groups mentioned only the contacts at the
cross-connecting points of the lines appearing in
the horizontal rows beginning with lines ({, 6,
81, 41 and 51 and the trunks appearing in the
upper horizontal row of the groups shown, that
is for example in the lower horizontal row lines
1, 14, 15, 16 and 10 appear and in the upper
horizontal row trunks 01, 04, 05, 06 and 00 appear.
To establish a connection through either of these
switches; a magnet is provided for operating the

‘horizontal bar corresponding to each row of lines

and the row of trunks. These magnets corre-
sponding to the rows mentioned have been shown
and designated in switch A, Ti1, 161, 781, 141, 151
and 701, while in switch B the selecting magnets
have been designated 811, 861, 831, 841, 851 and
801. These magnets may be called selecting
magnets. A magnet is also provided for each
vertical bar for the incoming branches and for
each. vertical bar for the outgoing branches. The
magnets corresponding to the groups Gi, G4, G5,
Gb6 and G10 shown have been designated for the
incoming branches 100, 704, 705, 106 and 710 and
the magnets for the outgoing branches have been
designated 800, 804, 805, 806 and 810. These
magnets may be called holding magnets. 'The
operation of a selecting magnet and a holding
magnet for an incoming branch establishes a
connection between a calling line and this branch
while the operation of a selecting magnet and
a holding magnet of an outgoing branch estab-
lishes a connection between a called line and this
branch. In Figs. 2, 3 and 4 have been shown
partly completely and partly by the aid of dash-
dotted line boxes the subscribers’ line circuits for
the lines 11, 14, 15, 16, 10, 51.54, 55.56 and 50.
Corresponding equipments for trunks 01 and 04

have been shown. -In various places throughout

these drawings, circuits from the various lines to
the switches A and B have been bunched and
indicated by a single line and a bracket at each
end. It should be noted that at each cross-point
of the switches four connections may be made,
three of which. are the usual tip, ring and sleeve

2,018,457

connections while the other is a supplementary
connection wired in various ways depending on
the type of connection as will be hereinafter
described. In Fig. 4 besides the equipments for
lines 18 and 50, there is shown a group of relays
that are common to the lines or trunks in each
horizontal row. In Figs. 5 and 6 there has been
shown the relay equipment required for link I.
In Fig. 9, certain connections and equipment have
been shown for the remaining links 2, 8 and 4
enclosed in boxes that have been marked CD for
link 2, and switches, EF for the third and GI for
the fourth link and switches in the corresponding
divisions, and in Fig. 1 has been shown relays
common to all the links.

Referring now in general to the method of
establishing connections by means of this system
and the type of lines between which connections
may be established; it should be understood that
certain of the lines may be single lines and others
may be party lines.  Of the partylines there may
be two types, one having ten parties and another
twenty parties on the line.. Connections may be
established from any line to any other line and
the desired party on the called line may be-called
by means of an individual ringing code.. - Calls
may also be established from any calling line to
an idle trunk outgoing from the office and calls
may be received by this equipment over a trunk
incoming to a line, whether a single subscriber’s
line or a party line. Four digits must be dialed
to establish a connection from any line to any
other line. The first digit in case the call is in-
tended for a single subscriber’s line or a. ten-
party line, may consist of either two impulses
or five to nine impulses, as the system is arranged
to make a first digit having one impulse ineffec-
tive. If a twenty-party line is called, the first
digit must be either three or four impulses. If
three impulses are dialed, preliminary selection
takes place in the system of one set of ten parties

20

25

30

35

40

on this line and if four impulses are dialed, pre~ -

liminary selections are made to select the other
set of ten parties on the line. The second digit
may consist of any number of impulses from one
to nine and the second digit being the tens digit
selects the horizontal row of ten subscribers’ lines
in which the desired subscriber’s line is located.
The third digit which is the unit digit may con-
sist of from one to ten impulses and selects the
desired subscriber’s line in the horizontal row
selected by the tenth digit, by selecting the verti-
cal row in which this subscriber’s line is Iocated.
The fourth digit may consist of from one to ten
impulses and selects the proper ringing code if
a ten or twenty party line has been selected, while
if a single party line has been selected the fourth
digit will, of course, always be the same to select
a code signal individual to single party lines. If
the calling line desires a trunk connection a single

-digit consisting of ten impulses must be dialed.

This will select the single horizontal row in which
the trunks are terminated and trunk hunting for
an idle trunk takes place automatically to connect
the calling line with an idle trunk.

45

50

&5

6o

65
A description will now be made of the actual

operations taking place when the calling sub-
scriber 11 dials to establish a connection with a
called subscriber (6 over link I, assuming that
the called subscriber 16 is a single party line.
A description will then be made of the different
operations required when calls are made to party
lines and to secure a trunk, followed by a de-
scription of a call from a trunk to a subscriber’s
line,

70
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When a call is originafed by the removal of
the switch-hook at the subscriber’s station |1
relay 221 is operated from battery through con-
tacts of relay 202 over the ring conductor back
over the subscriber’s loop and through the tip
conductor, contacts of relay 202, winding of re-
lay 281 to ground. The T, R and S 'leads are
connected as shown by the conductors 208 to
the contacts of the switch A at the cross-point
for this line and the incoming branch 22 and
outgoing branch 32 and multipled to corre-
sponding cross-points of link | at all of the cther
links as indicated by the line 988. Relay 28! in
operating connects ground to the lead TGH! for
the operation of relay 402 which with the relay
401 is common to all the lines in this horizontal
row. This connection may be traced from bat-
tery and contacts of relay 4082, left-hand winding
of relay 400, lead TGI, contacts of relay 2083,
contact of relay 281 to ground. This causes the
operation of relay 480 and relay 488 closes an
obvious circuit for the operation of relay 46¢.
Relay 460 in operating closes a circuit for the
operation of relay 482 from battery through the
winding of relay 492, the right hand winding of
relay 490 to ground at relay 23!. Relay 482 in
operating opens the circuit from battery through
the left~-hand winding of relay 489 so that these
relays are now locked from this battery through
the right-hand winding of relay 488. Relay 458
closes a connection to ground for the start lead
ST for the operation of relays 88!, 682 and 663
in link { if this link is idle. The circuit for
these relays may be traced from battery through
the windings of these relays, contacts. of relay
5060, contacts of relay 538 and key 582, start
lead ST to ground at relay 483. If link | had
been busy, this start lead connection from
ground at relay 400 would have been transferred
through the operation of relay 538 at the left-
hand armature and front contacts to the circuit
through the key 901, contacts of relay 922, to the
lead 803 which leads to the relays in link 2 cor-
responding to relays 601, 602 and 603 in link {.
If link 2 is busy, the connection would have been
transferred to the succeeding idle link. Relay
538 will be operated when link { has been seized
as will presently be described and lock its arma-
tures in operated position by the hocked arma-
ture 583 of relay 564 to maintain it operated as
long as the link is busy. When the link becomes
idle, relay 504 will operate and release relay 538.

Relays 601, 602 and 683 in operating cut
through the TN leads 0 to 9 to the SM leads to
the ten selecting magnets of the switches A and B.
Six selecting magnets of each switch have been
shown. These connections are indicated by lead
725 and its brackets. One of these selecting
magnets will be operated due to the horizontal
row in which the caliing line is located. As the
calling line is located in the first or lower row in
the switech A, the selecting magnet 71§ will be
operated over a circuit from battery through the
winding of this magnet, lead 728, the No. 1 con-
tact and armature of relay §83 and correspond-
ing TN lead to ground at relay 488. The corre-
sponding selecting magnet &f1 will also be oper-
ated. This is immaterial in this case as the call-
ing line is located in switchh A. A connection is
also established through the relays 6901, 602 and
603 for the holding magnets of the incoming
branches of link { for all the groups in switches
A and B. However, the only one that will be
operated is holding magnet 709. The circuit for
this magnet may be traced from battery through

3

its winding through the connecfion represented
by lead. 126, the corresponding holding leads Hi.,
the No. 1 contact and armature of relay 683,
the Ul lead of group UE, armature and.front
contact of relay 261, an armature and back con- 3
tact of relay 203, lead UGI of the group USI
an armature and front contact of relay 401 and
an armature and front contact of relay 483 to
ground on the lead 481 at an armature and front
contact of relay 6082. The operation of these 19
two magnets 711 and 7988 causes a connection to
be established at the cross connecting point 797
for the tip ring and sleeve conductors of the call-
ing line I{ to the corresponding conductors of
the branch 22 of link |. Relay 682 alsc closes a 15
connection at its inner left-hand armature and
front contact from the tip conductor of the in~
coming branch of the link over the lead 488,
through a resistance to battery at the lower
armature and front contact of relay 483. The 2¢
battery over the lead 468 now aids in the opera-
tion of relay B8i as this relay is now also con-
nected to the calling line in multiple with the
line relay 28{ in the calling subscriber’s line
circuit and might not operate over the loop 25
from the battery through contacts of relays 202
over the subscriber’s loop. The circuit for the
operation of this relay 581 may be traced from
battery, winding of relay 581, contacts of relay
538, contacts of relay 506, the ring conductor of 30
the incoming branch 22 of link 1, the ring con-
nection at the cross-point 187, the ring con-
ductor of the calling line over the calling sub-
scriber’s loop, over the tip conductor, contacts
of relay 202, winding of the line relay 201 to 35
ground. The connection to the battery at con-
tacts of relay 403 aids in the operation of this
relay. Relay 581 in operating closes an obvious
circuit for the operation of relay 580. Relay
587 is now also operated over the tip conductor ¢o
from fhe battery on the lead 408 at the contacts

of relay 403, contacts of relay 603 to the tip lead,
and armature and back contact of relay 586,
contacts of relay 505, winding of relay 537, con-
tact of relay 684, to ground at the dial tone g5
source at 695 (not shown). This connection
from the dial tone-source 685 also extends
through the cross-connecting point at 187 to the
tip conductor of the calling subscriber’s line to
transmit dial tone to the calling subscriber to 50
indicate that the circuit is ready for dialing.

In the meantime the operation of relay 508
opens the circuit for relays 604, 662 and 603 at
its outer left-hand armature and back contact
and the release of these relays 601(, 602 and 603 55
opens the circuit for the selecting magnets 7il
and 816 so that these magnets are now released.
‘While the holding magnet 700 has closed a hold-
ing circuit for itself through its armature and
front contact, contacts of relay 509, contacts of 60
relay 808 to ground. The holding magnet 788 )
maintains the connection at 787 independent of
the selecting magnet 711, Relay 530 now causes
the operation of relay 508 from battery, winding
of this relay, contacts of relay 602 contacts of 65
relay 500 to ground. 'The operation of relay 598
closes a circuit for the operation of relay 563
from battery through the winding of this relay,
contacts of relay 510, contacts of relay 508, make-
before-break contact of relay 589 to ground at 70
an interrupter circuit connected at 53f (not
shown). Relay 509 locks at its left-hand arma-
ture to ground and closes at one peint a circuit
for the operation of relay 512, from battery

“through the winding of this relay, make-before- ¥5
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front contact in parallel with relay 509.

-a succeeding call.

4 .
break contacts thereof through contacts of relay
509 to a ground from an interrupter . circuit at
531 (not shown) that will be supplied after a
certain interval thereafter. When relay 512 op-
erates it locked at its left hand armature and
The
purpose of these relays is to release the holding
magnet 7108 after the lapse of this interval in case
the calling subscriber does not dial within this
period. It should be noted that relay 530 is also
operated by the operation of relay 508 to-advance
the start wire for receiving on the nextidle link
This circuit ‘may be traced
from battery at the armature and back -contact
of relay 483, winding of relay 530 to ground at
relay 508. It should be noted that relay 403 has
released by this time due to the release of relay
400 with relay 402 on the operation of relay 203
which takes place simultaneously with the oper-
ation of relay 536. The circuit for relay 203 may
be traced from battery, left-hand winding of this
relay over the sleeve leads through the connection

at the cross-connecting point 701 to ground at

relay 588. This causes the release of relays 400
and 482 which in turn causes the release of relay
403. Relay 530 in operating is locked by the
armature 563 of relay 504 to maintain the link
busy and to transfer as-stated the start lead to
the next link.

Dialing for the desired subscriber’s line will
now take place. As hereinbefore stated the first
digits determine the kind of party desired,
whether a single, ten-party or twenty-party line.

-“Tn case -of a single or ten-party line the first digit

‘may be any digit except, 1, 3 and 4 and the oper-
ations caused by the first digit is the same in
all cases. In the case of a twenty-party line
the digits 3 or 4 should be dialed. ‘The opera-
tion is then somewhat different. If now the call-
ing subscriber. dials, for example; the digit 6 to
secure 2 connection to a single party line-or a
ten-party line the relay 507 is released at the
beginning of the first impulse. Relay 501 may
be slow-to-release and thus assist in maintaining
relay 588 operated during the pulsing. The re-
lease of relay 587 closes a circuit for relay 606
from battery, through the winding of this relay,
contacts of relays 511 :and 500 to ground at the
left-hand armature and back contact of -relay
507. . Relay 686 closes an obvious eircuit for -the
operation of relay 6071. These two relays remain
operated during the ‘pulsing as‘they are slow in
releasing. Another relay operated-by the release
of relay 507 is the relay 513 from battery, through
the winding of this relay, contacts of relays 5i4,

‘515, 507, 511 and 505 to ground at relay 508,

The operation of relay 5138 closes a circuit for-the
operation of the-first selecting ‘magnet Tii and
the companion selecting magnet 814 -from :bat-
tery, seleeting magnets T{1, 811 in parallel con-
tacts of relay 609, contacts of relay 516, contacts
of relay 513 to ground. - At the end of the first
impulse when relay 507 is again operated.-a cir-
cuit is closed for the operation of relay 515 from
battery, winding of relay ‘513, contacts of relay
514, contacts of relay 513, right-hand winding of
relay 515, contacts of relay 687 to ground. - Re-
lay 515 in operating, closes an obvious ecircuit
for the -operation of relay 516 through its right-
hand winding. Relay 518 in-operating closes.a
locking circuit for selecting ‘magnets TI1 and
811, while relay 5!5 in operating opens the: orig-
inal energizing circiut for -these ‘magnets. - 'On
the secend impulse when the Telay 507 is-again
released, :a eircuit is closed for the operation of

2,018,457
Telay 514 from battery, through the winding of

this relay, left-hand winding and contacts of re-

lay 545 to the ground on relay 508 over the cir-
-cuit hereinbefore described. Relay 514 in oper-

ating ‘opens the circuit for relay 513 which now &
releases to -tlose the circuit for the second se-
lecting -‘magnets, not shown, but whose energiz-

ing circuit is closed through the right-hand con-

tacts of selecting magnet Ti{, through contacts
of relay 609, contacts of relay 516 to ground at 10
contacts of relay 513. At the end of the second
impulse, relay 507 is again operated causing the
release of relays 515 and 5i(4. The release of
relay 515 closes a locking -circuit for the second
selecting magnet through an inner left-hand ar- 15

‘mature and front contact of the second selecting
‘magnet for switch A, over a connection through

the outer right-hand armature and back contact
of relay 515 to ground at the outer left-hand
armature and front contact of relay 516. Relay 20
515 in releasing also opens locking circuit for
the first selecting ‘magnets 711 and 811. Relay
516 is maintained.operated by relay 607 while
the first selecting magnet has released and the
second selecting magnet is held operated. Dur- 28

ing the succeeding impulses relays 513, 5{4 and

‘515 are operated alternately. That is, at the
beginning of each odd impulse, relay 513 is op-
erated and at-the end of each odd impulse relay
515 is operated. At the beginning of each even 30
impulse relay 5{4 is operated and relay 613 is
released and at the -end of each even impulse
relays BI5 and 514 are released. Each impulse
causes the operation of corresponding selecting
‘magnets. In this case the sixth selecting mag- 35
nets 161 and 861 are operated on the sixth im-
:pulse. “This being an even impulse, relays 5183,
514 :and 516 will be released at the end-of the
impulse. This is the end of the first digit. Re-
lays 606 and 607 will also release. When relay 40
606 releases and beforerelay 697 is released, both
relays being slow in releasing, a circuit is mo-
mentarily closed for the operation of relay 648
from battery, resistance 517, winding of relay
608, make-before-break contacts of this relay, 45
‘selecting magnet 811, contacts of relay 606 to
ground ‘at contacts of :relay 697. Relay €88 in
operating closes a locking circuit for itself
through its left-hand armature and front con-
tact, contacts of relay 510 to ground at relay 538. 53
When relay 607 .releases, relay 518 is operated
from battery, through resistance 519, winding of
this ‘relay, contacts of relays 608 and 5id to
ground at relay 508. It should be noted that as
Jong as the ground was supplied :from relay 6017, 65
relay 518 was short-circuited ‘through the con-
nection through its outer left-hand armature and
back:contact to ground at relay 661. When re-
lay 518 operates a.circuit is closed for the opera-
tion.of relay 604 from battery, through the wind- 60
ing of this:relay to ground at relay-518. :

As the holding circuit for.relay 516 is opened
.on the.release.of relay 607, this relay in releasing
opens the holding circuit for the .sixth selecting
magnets which .are thereby released. Therefore, 05
the net result of the operation of the first digit is
to energize-and lock relays 604, 608 and 518.

“Now when the second series of impulses is
‘transmitted for the tenths digit selection, it will
‘be ;assumed that line 16 ‘will be the called line. 70
Therefore, the tenths digit will be one impulse.
The effect of the release of relay 887 is to cause
‘the .operation of relays 513, 5f5 and 518 and to
‘provide .an operating .and a ‘locking . circuit for

‘the:selecting :magnets 741 :and ‘811, in the same 76
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manner as hereinbefore described. At the end
of this impulse when relay 608 releases and be-
fore relay 607 is released, relay 608 will release
as it is shunted by the ground connection from
contacts of relay 607, through contacts of relays
606, 684 and 518, through resistance 517 to bat-
tery. When relay 638 releases and the ground is
still applied from relay 807 a holding circuit is
provided for relay 58 through the make-before-
break contacts of relay €08. It should be noted
that relay 518 was locked by the ground supplied
through the left-hand armatures and front con-
tacts of relay 508 when operated. This circuit
may be traced from battery, resistance 519, wind-

-ing of relay 518, make-before-break contacts of

relay 608, contacts of relay 604, contacts of relay
886 to ground at contacts of relay 6617. Relay 608
in releasing closes a circuit for relay 689 from
battery, right-hand contacts of relay 606 to ground
at contacts of relay 515. When the second im-
pulse causes relay 587 to release relay 514 operates
and relay 513 releases and a circuit is closed for
the second holding magnet of the group G2 over
lead 112, contacts of magnet 800, lead 7186, con-

-tacts of relay 681, contacts of relay 516 to ground

ot contacts of relay 5i3. The circuit through
the magnet can not be shown as this magnet is
not shown. When the impulse ceases relay 515
releases and locks this second magnet over a cir-
cuit through its contacts to ground on leads 120
and 12i, through contacts of relays 610, 513 and
5!6. However, the second holding -magnet may
not be directly operated from the second impulse,
but an intermediate relay may be supplied to op-
erate on the second impulse over the above men-
tioned path through lead Ti2. An arrangement
of this kind will be explained further in connec-
tion with the operation of the sixth holding mag-
net 805. For the present it is sufficient to say
that the path for the operation of the third hold-
ing magnet is closed by this intermediate relay
so that on the third impulse the third holding
magnet will be operated directly and provide a
path for the operation of a similar intermediate
relay for the fourth holding magnet. As this in-
termediate relay has been shown at 833 the circuit
may be traced as follows, bearing in mind that on
the fourth impulse relays 513, 515 and 514 are re-
leased: Battery, winding of relay 803, through

‘contacts of the third holding magnet (not shown)

leads 119 and 116, contacts of relays 603, 516 and
512. . Relay 503 locks to ground at relay 516 over
lead 721. Holding magnet 884 does not operate
as relay 68% is operated. 'The purpose of this
arrangement is to prevent two succeeding holding
magnets from being maintained operated at the
When a succeeding holding magnet
or succeeding relay is operated the preceding
holding magnet or relay is released, thus prevent-
ing a momentary double connection winding of
relay 610, winding of relay 669, contacts of relay
884 to ground at contacts of relay 698. Relay 6190
does not operate in this circuit. Asrelays 513,515
and 516 will release when relay 687 releases a hold-
ing circuit is now provided for the selecting mag-
nets 711 and 8{! in place of the holding circuit
closed for these magnets when relay 515 operates.
Thiz circuit may be traced from battery, windings
of magnets Tit and 811, contacts of relay 609,

contacts of relay 618 to ground. When relay 607

raleases the locking circuit for relay 9 18 is opened
and relay 518 releases. The operation of relay 609

nets to the holding magnets.
The third or unit digit may now be dialed. In

5

this case the unit digit is six impulses. The op-
erations in dialing this digit are the same as here-
inbefore described except that the holding mag-
nets 860 and succeeding holding magnets or in-
termediate relays are operated and released in 5
succession until holding magnet 806 is operated to
cause the connection to be established in the group

of lines &6 at the cross-connecting point 812
between the conductors 37 and the conductors of
the called subscriber’s line 16. The operations are 10
as follows: The first impulse causes the release of
relay 567 and this causes the operation of relays
806 and 607 as hereinbefore described. As the
release of relay 587 causes the operation of relay
513 this relay now closes a circuit for the holding 15
magnet 808 in group Gl. This circuit may be
{raced from battery, through the winding of mag-
net 888, contacts of relay 689, contacts of relay
516 to ground at the oufer left-hand armature
and front contact of relay 518. At the end of this 20
impulse relay 587 is operated causing the opera-
tion. of telay 545 and this relay causes the opera-
tion of relay 516. Relay 545 provides a locking
circuit for magnet 809 from battery, winding of
this magnet, its upper armature and front contact, 25

. to hold two succeeding holding magnets operated

at the same time. The fifth impulse causes the
fifth holding magnet to operate, that is, the mag-
net 805 and the sixth impulse causes the inter-
mediate relay 886 to operate in the same manner 30 -
as the intermediate relay 883. This relay in op-
erating provides a Iocking circuit for itself through
the lead 121 to ground at contacts of relay 516. As
this is the last impulse the relays 607 and 606
would now release and also close a circuit for the 35 -
operation of the corresponding holding magnet
£87.. 'This circuit extends from baftery, winding
of magnet 807, contacts of relay 806 to ground at
contacts of relay 607 and the magnet locks up over
its armature and front contact to ground on lead ¢o
721 at relay 516. The calling line {1 is now con-
nected to the called line 16 through the connec-
tions at the cross-connecting points 167 and 812,
Tf the called subscriber’s line is busy a ground
will be found on the sleeve lead which causes the ¢5
operation of the busy tone relay 520 before 687
has released and after relay 606 releases at the
end of the sixth digit. The circuit for this relay
may be traced from battery through the winding
of relay 520, normal contacts of relay 808, op- 50
erated contact of relay 607, contact of relay 521,
sleeve lead to the called subscriber’s line through
the cross-connecting point 812 of group G6. Re~
lay 520 provides a locking circuit . for itself over
contacts of relays 505 and 518, to ground at re- 55
lay 508. Relay 528 provides a busy tone to the
calling subscriber from the busy tone source con-
nected to lead BT at 511, through contacts of re-
lay 520 to the tip and ring conductors of the
calling subscriber’s line over contacts of relay 521 60
through condensers 522, 523, 524 and 525, con-
tacts of relay 505, and 506, through the cross-
connecting points T07. If, however, the called
line is idle and when relay 606 releases and be-
fore relay 607 releases relay 608 again operates 68
over the cireuit as hereinbefore traced. Relay
607 is then released causing the operation of re-
lay 518, which in turn causes the operation of
relay 610 from battery, left-hand winding of this
relay, contacts of relay 609, contacts of relay 518 16
to ground. It should be noted that the locking
circuit through the right hand winding of relay
610 short-circuits relay 609 which now releases.
Relay 610 maintains the holding magnet 80T op-
erated as this magnet was held from lead T2f Y&
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which extended to ground at relay 610. The
holding circuit for selecting magnets 11f and 811

is opened by the operation of relay 610 and the

circuits are now in condition for the transmis-
sion-of the ringing code selecting digit.

Dialing for the proper ringing code may now
take place. If the calling subscriber dials the
digit 1 a particular code representing this digit
will be transmitted to the called line which would
be a single subscriber’s line. This particular code
may also be used for calling a single party on a
single-party line or one of the parties on a ten-
party line. Assuming that the code represented
by one impulse is dialed, the first selecting mag-
nets 711 and 811 will operate in the same manner
as described in connection with the dialing of
preceding digits. At the end of the impulse,
when relay 507 is again operated, relays 515 and
516 are_operated in circuits as hereinbefore de-
scribed. The operation of relay 515 closes the
locking circuit for magnets T11 and 811, Then
as relay 606 is released, relay 608 is released. This
causes the operation of relay 511 from battery,
winding of this relay, contacts of relay 610, con-
tacts of relay 608 to ground. Relay 511 in op-

- erating provides a locking circuit for itself to

ground-at relay 508 and for relays 513 and 515
to maintain these relays operated after relay 607
releases, so that the holding circuits for mag-
nets TH and 811 will be maintained. The hold-
ing circuit completed by relay 511 for these re-
lays may be traced from, battery, winding of relay
513, contacts of relay 514, contacts of relay 513,
right-hand winding of relay 515, contacts of relay
511, contacts of relay 510 to ground at contacts
of relay 508. Relay 511 also closes a cireuit for
the operation of relay 527 from battery, winding
of relay 521, contacts of relay 511 , contacts of
relay 616 and 613 to ground at relay 5i5. Then
relay 607 releases causing the release of relay 518
and the operation of relay 521 from battery, wind-
ing of relay 52i, contacts of relay 607, contacts
of relay 612, contacts of relay 520 to ground at
contacts of relay 610. Relay 521 locks to the
same ground directly. Relay 521 in operating
closes a connection through from the called sub-
scriber’s line to contacts of relay 526. Relay 526
is now operated due to the operation of relay 511
from the pick-up lead PU at the ringing inter-
rupter terminating at 53¢ (not shown) over a

‘circuit from battery through the winding of this

relay, contacts of relay 520, contact of relay 511,
outer left-hand armature and back contact of
relay 526 to the pick-up lead PU. Relay 526 in
operating provides a, locking circuit for itself
through a holding lead H of the Tinging inter-
rupter at 53¢ through its outer-left-hand make-

before-break contacts and the original cireuit -

traced for this relay, When relay 526 operates
the called subscriber’s line is extended to con-
tacts of relay 52T and a circuit is completed for
the transmission of the ringing code from the
first code conductor { in a group marked by the
bracket 614, that lead through the ringing in-
terrupters (not shown). but controlled by the
leads. from the interrupter at 531. The codes
produced on the conductors in the group at 614
may consist. of current impulses of different com-~

- binations such as long or short impulses arranged
70

in different numbers of impulses for each code as
is well known in the art. The circuit for this

-ringing code may be traced from the lead 1 in

the group at 61 4, contact of relay 615, contacts
of selecting magnet, 111, contacts of relay 51,
left-hand armature and front contact of relay 527,

contacts of relay 526, contacts of relay 521 , to the
ring conductor of the called line over the cross-
connecting point at 812, and back over the tip
conductor through the connecting point 81 2, con-~
tacts of relays 521, 526 and 527 to ground af the 8.
lead G in the ringing interrupter connected at
531. These ringing interrupter circuits may be
so arranged that between each code transmitted,

- the ground on the holding lead H is removed to

cause the release of relay 526 and if the sub- 10~
scriber has not answered, the pick-up lead will
again cause relay 526 to be operated to repeat the
code. If the called subscriber answers when re-
lay 528 is released, a connection is completed N
through the called subscriber’s loop for the op- 18
eration of relay 510, from battery and ground
through. the windings of the relay 510 through
contacts of relays 526 and 521 and the tip and
ring conductors over the calling subscriber’s loop, -
causing the release of relay 504 to dismiss the 20
time release circuit which was started to release
the link after a certain interval if the subscriber
failed to dial within that interval. Relays 513,
515 and 516 are also released. The release of re-
lay 515 causes the release of the selecting magnets 28 -
111 and 8il to disconnect the code ringing lead.
The operation of relay 518 also closes a circuit
for relay 520, from battery, winding of this re-
lay, contacts of relay 510 to ground at contacts of )
relay 508. Relay 520 opens the circuit for relay 30
526 to prevent it from operating again. The
talking connection: is now therefore completed
between. the two subscribers, as indicated in heavy
lines in the drawings. .

When: the calling subscriber hangs up his re- 35
ceiver, at the end of conversation, relay 501 is re-
leased causing the release of relays 560 and 508,
causing the opening of the holding circuit for all
relays operated and returns the circuits to nor-
mal. 40

In case of revertive calls, that is, if the called
party is on the same line as the calling party,
the calling party will receive the usual busy tone.
As he knows that this is a revertive call, he will
hang up and wait for the called party to be rung. 45
In this case when the calling party hangs up, re-
lays 507 and 581 and 500 will release, but relay
508 will remain operated as on the release of re-
lay 500 a circuit will be completed for the op-
eration of relay 505, from battery, winding of 50
this relay, contacts of relays 500 and 511, the
fourth connection through cross-connecting point
128, as the connection has been established at
this point to the same line as the called line,
to ground at the fourth connection at cross-con- 85
necting point 701, The operation of relay 505
now  establishes a new. holding ecircuit for relay
598 to hold the connection until the called sub-
scriber answers.. This circuit may be traced from
battery, winding of relay 508, contacts of relay 60
510, contacts of relay 505 to ground of relay 508.
Now, when the called subscriber answers and re-
lay 510 operates, relay 508 releases causing the
release of the connection through the link. The
calling and called subscribers may then converse 65
over their own line.

Reference will now be made to the different op-
erations when party lines are called. In regard
to the ten-party lines the operations as stated
are the same as in the case of a single subscriber’s 70
line but with'a minor exception, namely that the
parties are divided in two groups of five each on
the line so that one set of five parties must be
rung with the codes on the tip conductor and the
other set of five parties must be rung with the 78
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codes on the ring conductor. It should be noted
that in dialing an odd digit as the first digit, re-
lay 515 is operated and in dialing an even digit
this relay is not operated. Advantage is taken of
this fact to distinguish between the two sets of
five parties each on a ten-party line in calling.
When relay 515 is operated a circuit is closed for
relay 6i5. If relay 515 is operated due to the
dialing of an odd digit a circuit will be closed for
relay 527 when later relay 511 is operated. This
circuit may be traced from battery, winding of
relay 527, contacts of relay 511, contacts of re-
lays 616 and 613 to a ground at relay 515, In this

‘case, therefore, the ringing code will go out on

the ring conductor to call one of the subscribers’
stations of the set of five associated with. this con-
ductor. On the other hand, if an even number is
dialed relay 515 is not operated consequently pre-
venting relay 527 from operating so that the code
selection will go out on the tip conductor.

In case the calling subscriber had desired a
party on a twenty-party line and one of the
parties of one set of ten parties of the desired
twenty-party line he would have dialed digit '3

-and if he had desired one of the parties on the

other sei of ten parties on this twenty-party line
he would have dialed the digit 4. Assuming first

that he dials the digit 3. The operations will be

the same as when he dials for a single or ten-
party line with this exception that when the
third selecting magnet 731 is operated and when
relay 608 is operated, a circuit is completed for
the operation of relay 6§13 from batiery, winding
of this relay, contacts of relays 604, 608, 131, 601,
§i5 and 513, to ground at contacts of relay 516.
Relay 818 locks to ground at relay 508 through
contacts of relay 510, This prevents relay 527
from operating when relay 511 is operated which
closes the circuit for relay 527 at another point
at the end of the.third digit.. Thus when the
fourth digit is dialed the selected code on a lead
{ to 18 normally connected through contacts of
relays 515 and 616 is transmitted over the ring
conductor to select one party out of a set of ten
as determined by the dialing of the digit 3 as the
first digit. .On the other hand if the subscriber
had dialed 4 as the first digit relay 613 is not
operated but this has no effect as relay 5217 will
not operate when relay 5i1 is operated to close
the circuit for the relay 521 at another point at
the end of the third digit as the circuit for re-
lay 527 ig at that time opened at still another
point by the operation of relay 616 which relay
with relay 615 are operated at the end of the
Arst digit when relay 608 operates. The circuit
for these relays 645 and 616 extends from bat-
tery, windings of these relays, contacts of relay
689 heifore it operates, contacts of relay 638 when
it operates to ground supplied by the holding cir-
cuit for the fourth selecting magnet 741 from re-
lay 518. These relays lock to ground at relay
§98 through contacts of relay 518. Hence when
the fourth digit is dialed a code will be trans-
mitted over one of the leads selected by the cor-
responding selecting magnet from the corre-
sponding leads {¢ to 20 connected by the opera-
tion of relay 615 and 616 over the ring conductor
to select one party out of the other set of ten
as determined by the dialing of the digit 4 as the
first digit.

If the calling subscriber decides to make a
connection to a distant office he will dial the
digit 0. In this case, the operations are the same
as far as the calling subscriber seizing the in-
coming end of a link and dialing the digit 0 is

7 .

concerned as when a calling subscriber seizes a
link and dials the first digit of any office number.
The dialing of the digit 0 operates the selecting
magnets 78! and 801. As this is the only digit,
relays 606 and 697 will release and cause the 3
operation of relays 688 and 516 as usuai. The
selecting magnet 181 will in this case close a
circuit for the operation of relay 617 from bat-

tery through the winding of this relay, contacts

of selecting magnet 194, contacts of relay 694 10
to ground. This relay in turn closes a circuit for .

.the operation of relay 6{2 from battery, contacts

of relays 27 and 28, right-hand winding of re-
lay 612 to ground at contacts of relay 611.  Re-
lay 612 closes a substitute locking circuit for se- 18
lecting magnets 781 and 8981 from battery
through the winding of this magnet, contacts of
relay 812 to ground, as-the original locking cir-
cuits will later be opened due to the subsequent
release of relays 687 and 5i5. Relay 6i2 in op- 20
erating closes an obvious. circuit for relay 28
which in turn closes a circuit for the operation
of relay 27. As long as these two relays are op-
erated no other relay corresponding to 612 in
any other link can operate to start hunting for 28
an idle trunk. The original energizing circuit
for relay 612 was opened on the operation
of relays 27 and 28 but relay 612 is locked
in series with relay 28 to ground on relay
6!7 which is held operated by a locking circuit 30 -
to ground at relay 508, Relay 612 also operated
relay 618 which counects the leads from each
holding magnet to contacts of the cut-off relay

of the corresponding trunk. Assuming now that
trunk 01 is idle its cut-off relay 206 will be re- 38
leased hence a circuit will be completed for the
holding magnet 880. This holding magnet will
operate over a circuit from battery, through the
winding of this magnet through the first arma-
ture and contact of relay 618 of the group marked 40
T through contacts of cut-off relay 208, contacts

of relays 6i2 and 27 to ground at contacts of
relay 28. Holding magnet 800 in operating pro~
vides a locking circuit for itself through its arm-
ature and front contacts, through contacts of 45~
relay 606, to ground at contacts of relay 53§
which latter relay is immediately operated when
the connection is established between the trunk

01 and the subscriber’s line connected to this
link at the cross-connecting point 717. The cir- 50
cuit for the operation of relay 585 may be traced
from battery through the winding of this relay,
the lower contacts at the cross-connecting point
1171 to ground. The ground connection estab-
lished at the contacts of relay 588 for the sleeve 55
lead of the calling subscriber will now be extended
through contacts of relay 586 and the sleeve con-
tacts of the cross-connecting point T{7, for the
operation of the cut-off relay 208 from battery
through its right-hand winding and ground over 60
the sleeve lead. Another effect of the seizure

of the trunk 0! is that connections are made
through means in the trunk for establishing a
ground on the slesve lead from the trunk so as

to hold the cut-off relay 206 operated after the 63
ground from the sleeve lead at relay 588 in the
link is removed. This ground will also hkold re-
lay 508 operated from battery through its wind-
ing and inner left-hand armature and front con-
tact, through the sleeve connection established
at the cross-connecting point 7i7 over the sleeve
lead to the trunk. This ground will also hold
relay 203 operated after the ground is removed
at relay 508 as it shquld be noted that when re-
lay 506 is operated the connections over the tip 75
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and ring conductors from the calling siibscriber
are disconnected from the connections through
the relays 581 and 567 so that these relays will
release and the tip and ring conductors are con-
nected to the tip and ring conductors of the
trunk. As relays 501 and 507 will now release
relays 508 and 588 will also release to remove the
holding ground for the various relays operated
at this time, that is, in this case relays 608, 5{8,

7612, 27, 28 and 604. The release of relays 612,

27 and 28 permils another link to be used for
trunk hunting as the battery is supplied at the
right hand armature and back contact of relay
27 for the operation of the correspending relay
612 in another trunk, such as, for example, re-
lay 912 in link CD. The conneéction from the
calling subscriber to the trunk will, as noted,
now be extended through the link directly
through the contacts of relay 506 without any
The connection is held by the
ground over the sleeve from the trunk and when
this ground is removed relay 506 is released caus-
ing the release of the holding magnet 808 and
when the calling subscriber releases the incom-
ing branch of the link is disconnected by the
release of the relay 203 and holding magnet 790.

If the call is incoming over a trunk for a sub-
scriber in this exchange the seizure of the trunk,
for example trunk 01, causes the operation of
relay 28%. The operation of this relay closes a
connection for the seizing of an idle link by caus=
ing the operation of the corresponding relays 498,
492 and 403 and a relay corresponding to 401
if there are more than four trunks. In this
case the selecting magnets T01 and 801 will be
operated and the holding magnet 700 if the
first link is idle so-that the incoming connec-
tion will be established through the cross-con-
necting point 718. Otherwise the seizing of an
incoming branch of an idle link is the same as
when a subscriber seizes a link. The establish-
ing of a connection to a desired subscriber’s
line fromi the trunk is identical with the estab-

- lishing of a connection from a calling subscriber’s

line to a called subscriber’s line in this exchange

and therefore does not need any separate de-

scription..

‘What is claimed is:

1. In a telephone system, a plurality of cross-
switches. arranged in divisions, Ilines
multipled to appear in each division and ar-
ranged in groups in separate parts of each division
a link for each division having a calling branch
and @ called branch appearing in each part of
said division, and means for connecting a calling
line to a called line through an idle link.

2. In a telephone system, a plurality of cross-
bar switches arranged in divisions of one or
more switches in each division, lines multipled
to appear in each division, and arranged in
groups in separate parts of each division, a link
for each division having a calling branch and
a called branch appearing in each part of said
division, and means for connecting a calling line
to a called line through an idle link with the
calling line connected directly to a calling branch
oi said link and the called line connected di-
rectly to a called branch of said link.

3. In a telephone system, cross-bar switches,
lines multipled to appear in all of said switches

and arranged in groups in separate parts of said

switches, a link for each switch having a calling
branch and a called branch appearing in each

i3
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part of said switch, and means for connecting
a calling line to a called line through an idle
link.

4. In a telephone system, cross-bar switches,
lines multipled to appear in all of said switches &
and arranged-in groups in separate parts of said
switches, a link for each switch having a call-
ing branch and a called branch appearing in
each part of said switch, and means for con-
necting a calling line to a called line through an 10
idle link with the calling line connected direct- .
Iy to a calling branch of said link and the called
line connected directly to a called branch. of
said link.

5. In a telephone system, cross-bar switches, 15 -
lines multipled to appear in all of said switches
and arranged in groups in separate parts of said
switches, a link for each switch having a calling
branch and a called branch appearing in each
part of said switch, and means for connecting 20
a calling line to a called line through a calling
branch and a called branch of an idle link at:
the parts of the associated switch where said lines
appear. :

6. In a telephone system, cross-bar switches 25
arranged in divisions of equal numbers of
switches in each division, lines multipled to ap-
pear in the switches of all divisions, and arranged
in. separate groups in separate parts of the
switches, a link for each division of switches 30
having a calling branch and a called branch ap-
pearing in each separate part of the associated
switches, and means for connecting a calling
line to a called line directly through a calling
branch and a called branch of an idle link at 35
the parts of the associated switches where said
lines appear.

7. In a telephone system, a plurality of cross-
bar switches arranged in divisions, lines multipled
to appear in each division and arranged in groups 40
in separate parts of each division, trunks
multipled to appear in each division, a link for
each division, and means for connecting a call-
ing line to an idle trunk through an idle link.

8. In 2 telephone system, a plurality of cross- 45
bar switches arranged in.  divisions, lines
multipled to appear in each division and ar-
ranged in groups in separate parts of each
division, trunks multipled to appear in each divis-
ion and arranged in separate parts of each 50
division, a link for each division having a calling
branch and a called branch appearing in all
parts of said division, means for connecting a
calling line to a called line through an idle link,
and means for connecting a calling line to an 55
idle trunk through an idle link. ;

9. In a telephone system, a plurality of cross-
bar = switches - arranged in divisions, lines
multipled to appear in each division and ar-
ranged in groups in separate parts of said divis- 60.
ions, trunks multipled to appear in each division
and arranged in separate parts of each division,

a link for each division having a calling branch
and a called branch, appearing in each part of
said division, means for connecting a calling 65
line to a called line through an idle link and
means for connecting a calling line directly
through a calling branch of an idle link and di-
rectly through a, called trunk of said link to an
idle branch, said connections being established 70
at the parts of the associated switches where
said calling line and said idle trunk appear.
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