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UNITED STATES PATENT OFFICE 
2,587,103 

PATH SELECTION CONTROL ARRANGE 
MENT FOR, PRIMARY - SECONDARY 
SWITCHING SYSTEMS 

Richard P. Boyer, Jr., La Grange, Ill., assignor to 
Kellogg Switchboard and Supply Company, 
Chicago, Ill., a corporation of Illinois 

Application November 26, 1949, Serial No. 129,61 
(Cl. 179—22) 9 Claims. 

- This invention relates to a path-selection-con 
trol arrangement for a primary-secondary 
SWitching System. 

Its principal object is to provide an improved 
control arrangement for path selection which 
enables the Overall switching-control operations 
to be completed within a shorter interval of 
time. 

It has been chosen to disclose the invention 
aS applied to the SWitching System disclosed in 
the pending application of Bellamy and Bowser, 
for a Primary-Secondary-Spread Crossbar Tele 
phone System, Serial No. 85,292, filed April 4, 
1949. This Bellamy and Bowser application will 
hereinafter be termed the “former' application, 
System, or disclosure. 

... GENERAL DESCRIPTION 
In the noted former application, operations by 

Which available idle paths are determined, and 
a preferred one is selected, are referred to as 
matching. Matching is but one of a series of 
Control operations which are performed by 
Switching-control apparatus to extend a con 
nection acroSS a frame of primary and second 
alry Switches. Since the noted control apparatus 
is common to all circuit paths through the frame, 
and handles calls on a one-at-a-time basis as 
noted in the former application, it is necessary 
that the time during which a connection in 
progreSS monopolizes the common control ap 
paratus be held to a minimum to avoid conges 
tion during busy periods. In the system of the 
former application, the starting of the matching 
Operation is Withheld until the concerned sub 
Scriber line is completely identified if a calling 
line, or is tested and found to be idle if a called 
line. While this arrangement insures that the 
matching operation Will be of utility when per 
formed, it often delays completion of the Overall 
controlling operations for certain ones of them 
cannot be performed until after the matching 
operation has been effected. 
The principal feature of this invention is that 

the matching operation is started incidental to 
the bringing into the controlling apparatus, for 
test, all of the connection-path sections (links 
and trunks) necessary for the extension of the 
desired connection to or from a subscriber line, 
rather than Waiting for Specific information re 
garding the concerned subscriber line. 
Other objects and features of the invention 

will appear as the description progresses. 
- IA. THE DRAWINGS 

The accompanying drawings, comprising Figs. 
1 to 21, disclose a preferred embodiment and two 

2 
additional embodiments of the invention aS 

- follows: 

5 

O 

15 

Fig.1 shows three interconnected telephone ex 
changes A, B, and C, Of Which eXchange B con“ 
tains telephone switchboard apparatus embody 
ing the features of the invention; 

Fig. 2 is a single-line block diagram of ap 
paratus in exchange B which is employed in ex 
tending connections to and from lines of the ex 
change and in extending connections to and from 
trunks interconnecting eXchange B. With ex 
changes A and C; 

Fig. 3 (Parts 1 to 4) is a complete single-line 
trunking diagram showing the relationship be 
tween the crossbar Switches employed to extend 
connections to and from lines and trunks of ex 
change B of Figs. 1 and 2; 

Figs. 4 to 7, taken together, comprise generally 
a redraWing of Fig. 2 to show in more detail the 
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circuit paths and intimately associated electri 
cal equipment employed in extending the talking 
connections indicated in Fig. 2; Fig. 4. ShoWS ap 
paratus on line-link frame A' of Fig. 2; Fig. 5 
is a partial circuit diagram of block-coupler 
equipment on the block-link frame; Fig.6 shows, 
with some amplification, the remaining appara 
tus of the block-link frame as shown in Fig. 2; 
and Fig. 7 shows in more circuit detail the ap 
paratus on line-link frame B of Fig. 2; 

Fig. 8 is a partial circuit diagram of the line 
controller Switches showing in detail only the 
circuit parts which differ from those of the line 
controller SWitches of the former application; 

Fig. 9 (Parts 1 to 5) is a circuit diagram of 
the line controller on any line-link frame; 

Fig. 10 (Parts 1 to 7) is a circuit diagram of 
the block controller on the block-link frame; 

Fig. 11 shows the block controller of Fig. 10 
modified according to the second embodiment of 
the invention; 

Fig. 12 ShoWS the line controller of Fig. 9 modi 
fied according to the second and third embodi 
ments of the invention; 

Fig. 13 shows the block controller further 
modified according to the third embodiment of 
the invention; and 

Figs. 14 to 21 show the way in which the sheets 
of drawings on which Figs. 1 to 13 are drawn, 
should be arranged in order to be understood 
best. 

B. GENERAL, OPERATION (FIGS. AND 2) 

Fig. 1 shows three exchanges A, B, and C. As 
indicated, exchanges A and C are each connected 
With exchange B by trunk lines over which con 
nections in each direction can be established. 
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The apparatus indicated in Fig. 2 is all located 
in exchange B of Fig. 1. 

In Fig. 2, the apparatus of exchange B in 
cludes the main distributing frame M. D. F., 
through which the Subscriber lines and the 
trunks are interconnected with the SWitchboard 
apparatus; four line-link frames A, B, C, and 
D, of which line-link frames A and B are shown 
at 250A and 25B, a block-link frame shown 
at 25; and a trunk-coupler frame shown at 252. 
The general purpose of the SWitching appa 

ratus of exchange B is to interconnect the Sub 
scriber lines of the eXchange with each other, 
and with the inter-exchange trunk lines, as de 
sired, as well as to interconnect inter-exchange 
trunk lines aS desired. r 

In the chosen embodiment of the invention, 
each of the four line-link frames A to D termi 
nates 250 lines, providing a capacity of 1000 
lines for the exchange. “ 

Considering line-link frame A, for example, its 
function is to connect any calling one of the 250 
subscriber lines which it serves with an idle one 
of a group of originating trunks, such as trunk 
203A, and to interconnect any of its terminating 
trunks, such as 207A, with any called one of the 
subscriber lines connected with the frame. For 
this purpose line-link-frame A is provided with 
a number of line-link primary switches 808A and 
a number of ine-link secondary switches 96A. 
The subscriber lines are brought into the pri 
mary switches in the manner shown for calling 
line : 2G, which is brought in through jumper 
29 on the main distributing frane M. D. F. to 
its own individual vertical location on line-link 
primary switch 800A. 
The originating trunks extend from respective 

vertical locations on the line-link Secondary 
switches, such as is shown for originating trunk 
203A. The terminating trunks are connected to 
their own respective vertical locations on the 
line-link secondary switches, Such as is ShoWn 
for terminating trunk 207A. The line-link pri 
mary and secondary switches are inter-connected 
by a suitable number of line links, one of which 
is shown at 202A. 
The specific interrelation between the line-link 

primary and secondary Switches via the line links 
is shown in Fig. 3, Part 1. 
The apparatus on line-link frame A further 

includes line - controller apparatus comprising 
line-controller switches 20A and OCA, and 
line controller 200A. The line - controller 
switches are 0.90A and OA, and are inter 
connected with line controller 20A by a group 
of control wires 240A. 
The general purpose of the noted line-con 

troller apparatus is to control the interconnection 
of lines with trunks through Switches 800A and 
9A over two-way line links 202A. This gen 
eral control resides primarily in line controller 
28A, shown in circuit diagram in Fig. 9. 
The purpose of the line-controller Switches 

(shown in partial circuit diagram in Fig. 8) is 
to interconnect line controller 20A with any 
concerned line-link primary switch Such as 800A 
over conductors such as 2 A and 22A. 

Line-link frame B (shown at 250B) contains 
apparatus similar to that of line-link frame A. 
The correspondence is shown by employing the 
letter B as a suffix for each reference character 
applied at line-link frame B, whereas the letter 
A is used as a suffix for each reference character 
applied at line-link frame A. 
The purpose of the block-link frame, shown 

at 25, is to extend connections received over in 
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originating trunk 

25 

30 

35 

40 

50 

55 

65 

75 

coming trunks such as 285, and over originating 
trunks Such as 293A, to an idle outgoing trunk 
Such as 2020 in a called group, or Over an idle 
terminating trunk such as 207B to the line-link 
frame terminating the called line. For this pur 
pose, the block-link frame is provided with a 
number of block-link primary Switches Such as 
30 and with a number of biock-link Secondary 

switches such as 400, interconnected by block 
links 26. 
The incoming and originating trunkS Such as 

285 and 2e3A are required to be suitably coupled 
to the switchboard apparatus at the block-link 
frame in order that the necessary digit informa 
tion as to call destination be recorded and acted 
upon. This general function is assigned to block 
coupiers 59 individual to the respective incoming 
and originating trunks. Incoming biock coupler 
500-I is connected individually with incoming 
trunk. 2085 by jumper 24', while local block 
coupler 500-L is connected individually with 

2G3A through jumper 2004. 
Respective conductor sets 205 extend the in 
coming and originating trunks 2685 and 293A 
beyond the block couplers to vertical locations 
on block-link primary switches 36t. 
The outgoing and terminating trunks (Such 

as 2020 and 207B) extend from respective ver 
tical locations on block-link secondary Switches 
1???? 
The specific inter-relation between the block 

link primary and secondary Switches via the 
block links is shown iri the general trunking 
diagram, Fig. 3, Parts 3 and 4. 
General control over the primary and Second 

ary switches on the block-link frame is exercised 
by block controller 600, shown in complete cir 
cuit diagram in Fig. 10. When any connection 
which has reached a block coupler is ready to 
be extended, block-controller switch 5 (shown 
in Fig. 6) operates to connect block controller 
680 to the concerned block-link primary Switch 

such as 306. The calling block coupler is there 
upon connected directly with block controller 
609 through conductors in group 22. 
If the call being handled is an outgoing call 

(one to be completed over an outgoing trunk 
such as 2020) outgoing controller 0 is called 
into play over an initial digit wire in group ID. 
It is interconnected with the outgoing trunks 
over respective conductors 22, and is intercon 
nected with the block controller over the Con 
ductors in group 241. Its function is to deter 
mine which trunks in the called group are idle 
and to appropriately relay that information to 
the block controller. 
When the connection being handled by the 

block coupler associated with the block control 
er is for a called line of the local eXchange, 
hundreds, tens, units, and stations digit informa 
tion already stored in the block coupler, is for 
warded to the block translator 800 Over Con 
ductor groups H, T, U, and ST. The general 
purpose of the block. translator is to determine 
from the dialed digit information which of the 
four line-link frames A to D terminates the 
called line, as well as the specific location of the 
called line on such frame, and to transmit ap 
propriate translated information to the line 
controllier apparatus on the called line-link 
frame, according to the location of the called 
line thereon. This information is transmitted: 
over conductors in the concerned one of groups 
223A to 223). 
The line-controller apparatus on the called 
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line-link frame acts according to the informa 
tion received from the block translator to pre 
pare for the extension of the connection to the 
specific called line. Among other things, this 
line-controller apparatus indentifies the called 
line-link frame at block controller 60, follow 
ing which the block controller and the line-con 
troller apparatus cooperate in extending a Con 
nection to the called line over an idle path. The 
cooperation between the block controller and the 
line-controller apparatus on the line-link frames 
is controlled over respective conductor groups 
222A to 222). 

IB1. Station. S1 calls Station S2 

The subscriber, at station S on line 200, to 
call the subscriber at station S2 on line 29, re 
moves his receiver, waits for dial tone from a 
local block coupler; and then dials the directory 
number of station S2, containing five digits, 
termed initial, hundreds, tens, units, and sta 
tions. 
When the receiver is removed at calling sta 

tion S, calling line 20 is thereby bridged in 
the usual manner to operate the usual line relay 
thereof in exchange B. This results in the Oper 
ation of line controller switches fooA and 
00A to associate line controller 200A with 

line-link primary Switch 890A at which the call 
ing line terminates. The line links (such as 
2C2A) serving primary switch 850A are there 
upon tested by the line controller 200A over 
respective conductors 22A, and the associated 
originating trunks, such as 203A, are tested over 
respective conductors 23A. From these tests, 
the line controller matches an idle path for ex 
tending the calling line to an idle block coupler, 
the path over line-link 22A and Originating 
trunk 203A, for example. When this occurs, the 
line controller causes primary and Secondary 
Switches 800A and 90A to effect a mechanical 
selection of the matched line link 202A, and 

O 

5. 

20 

2.5 

35 

energizes conductors 2A and 23A to close the 
appropriate stackups of contact elements in the 
primary and secondary switches 800A and 900A 
to extend the calling line over line link 202A to 
the local block coupler 500-L, to which originat 
ing trunk 23A is connected by jumper 20. 
Line-controller switches 000A and 00A, and 
line controller 26A are now returned to com 
mon use, leaving the calling line 200 connected 
to local block coupler 500-L by way of line link 
202A and originating trunk 203A. 
Upon receiving a dial-tone signal over the es 

tablished connection, from the block coupler 
500-L, the subscriber at calling station Si oper 
ates his usual calling device to transmit imulses 
representing the fives digits in the directory 
number of called station S2. They comprise an 
initial digit indexing exchange B, and hundreds, 
tens, units, and stations digits indexing the 
called line and the called station S2 thereon. 
These digits are recorded on respective registers 
in the block coupler 500-L before any external 
Switchboard action occurs. As soon as the sta 
tions digit has been dialed, block-controller 
switch 50 associates block controller 690 with 
the primary Switch 300 which serves block 
coupler 500-I. At the same time, block coupler 
50-II, is associated with block controller 600 
over the conductors in group 22. Also, at the 
same time, the dialed hundreds, tens, units, and 
Stations digit information is transmitted to block 
translator 800 over the respective conductor 
groupS H, T, U, and ST. 

50 

55 

60 

70 

6 
The block translator thereupon determines the 

line-link frame Which Serves the called line (line 
link frame 250B), and transmits thereto (over 
conductors in group 223B) translated digit infor 
nation indicating the primary switch (800B) 
which Serves the called line, and indicating the 
Specific vertical appearance of the called line on 
that primary switch. When this occurs, line 
controller 200B identifies itSelf at block con 
troller 1600, and exercises a control over conduc 
tors in group 240B to cause line-controller 
switches 000B and 100B to position themselves 
according to the SWitchboard location of the called 
line. The line links (such as 202B) serving pri 
mary Switch 800B are now tested over respective 
conductors 22B, and the testing information is 
imparted to block controller 600 over respective 
conductors in group 222B. The sleeve conductor 
2 B of the called line 20, is now extended to 
block controller 600 over a conductor in group 
222B, enabling the block controller to test the 
called line to determine its busy or idle condition. 

If the called line tests idle, the block controller 
matches an idle path thereto over a block link 
Such as 206, a terminating trunk such as 287B, 
and a line link Such as 202B. The block links 
and terminating trunks are tested over respective 
conductors 225 and 226. 
When this available idle path between block 

coupler 560-L and the called line has been de 
teriained, block controller 600 closes appropri 
ate select-magnet circuits to efect mechanical se 
lection of block link 206 at primary and second 
ary SWitches 300 and 400, and to effect me 
chanical Selection of line link 202B at switches 
3803 and 800B. When these selections have 
been made, block controller 600 operates through 
a conductor in group 22 to close the appropriate 
circuit path through primary Switch 300 to ex 
tend the connection to the selected block-link 
206; operates over conductor 226 to cause the ap 
propriate connection to be closed in secondary 
Switch 400 to extend block link 206 to termina 
ting trunk 207B, and to cause that trunk to be 
extended to the Selected line link 202B by switch 
990B, and operates, over a conductor in group 
222B, and over sleeve conductor 2 fB, to cause 
the appropriate connection to be closed in pri-, 
mary switch 800B to interconnect line link 262B 
With the called line 20. M 
Upon the foregoing operations having been 

completed, local block coupler 500-L begins to 
apply ringing current to the called line to sig 
nal the called Station S2 thereon over the es 
tablished connection across the block-link frame 
and across the called line-link frame, and the 
items of common apparatus (block-controller 
Switch. 50, block-controller 600, block trans 
lator 800, and line-controller apparatus 3 GB 
to 200B) are promptly returned to common use, 
leaving the connection intact between the calling 
and called lines. 
When the call has been answered, the subscrib 

ers at stations S and S2 may converse as de 
scribed. When both Subscribers have replaced 
their receivers, block coupler 500-L opens front 
and rear holding circuits which it had previous 
ly held closed, whereupon the existing connection 
is broken at each of the switches 800A, 900A, 
303, 400, 900B, and 800B. 

IB2. Station S1 calls eacchange C. 
When the Subscriber at station S on line 200 

desires to call a subscriber of exchange C, he re 
moves his receiver; waits for dial tone; and then 
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dials the directory number of the Subscriber in 
exchange C. This directory number includes an 
initial digit having a value assigned specifically 
to lines of eXchange C. 
When the receiver is removed at calling Station 

Si, the previously described operations occur on 
line-link frame A to extend the calling line to an 
idile block coupler. It mayº be a SSumed again 
that the calling line is extended to block coupler 
5t-L over line link 202A and originating trunk 
23A. 
When the initial digit assigned specifically to 

exchange C is dialed and recorded in block 
coupler 500-L, a connection is immediately there 
upon coin pleted Over a Wire in initial digit group 
ID for calling in outgoing controller 700 and 
for Setting it with specific regard to the trunks in 
the group leading to the called exchange C. This 
occurs coincidentally With the aSSociation of block 
coupler 3.8-L with block controller 600 over 
conductors 22, and With the operation of block 
controller Switch 50 to associate block controle 
68) with primary switch 300. When the block 

controller and outgoing controller are both thus 
called in together, the block controller is adapted 
Specifically to extend the connection to an idle 
trunk in the called outgoing group. The circuit 
arrangements are Such that the operations neces 
say to cause the extension to be made occur with 
Sufficient rapidity that the calling Subscriber is 
not required to introduce an additional delay be 
fore proceeding to call the remaining digits in 
the desired telephone number. 

If block link 26 and outgoing trunk 22s are 
both idle (as shown by tests made over respective 
conductors 225 and 227) block controller 650, 
taking into account informatio inparted there 
to over conductors in group 24, may select that 
path and condition switches 300 and 4G to 
Select block link 236 mechanically. Thereupon, 
block controller 600 causes appropriate cross 
points to be closed in Switches 390 and 430 to 
interconnect block-coupler extension conductoirs 
265 with outgoing-trunk conductor 2028 by way 
of block link 236, thereby extending the calling 
line through block coupler 50)-L, to trunk cou 
per 206 on frame 252, and thence through 
trunk-extension 2923 and jumper 2024 to the 
trunk conductors outgoing to exchange C. When 
this occurs, block coupler 508-T 'SWitches 
through,' and the connection from the calling 
line to the outgoing trunk is the eafter heid by 
trunk coupler 28?, which coupler includes ap 
paratus for repeating the Succeeding digit in 
pulses over the trunk line to apparatus in ex 
change C, Which may be sinila to the SWitch 
board apparatus of exchange B. Coincidental 
With the “Switching through' operation noted for 
the block coupler, the items of common equip 
ment oín the block-lik frame (block-controller 
Switch 53, block controller 9, and outgoing 
controller () are disassociated from the estab 
lished connection and are returned to common 
UISe. 
The connection established from the Calling 

line to the outgoing trunk is released responsive 
to operations occurring in trunk coupler 259 
when the receiver is subsequently replaced at the 
calling station St. 

IB3. Calls from eacchange. A 

When exchange B is called from eXchange A, 
the call from exchange A. reaches exchange B 
over an incoming trunk such as that illustrated. 
This trunk is extended through parts 2082 to 
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2085 and jumper 204 to incoming block coupler 
500-1, similar to the local block coupler except 
that it preferably does not apply dial tone upon 
being taken for use. The trunk line in question 
may be seized in exchange A by operations pre 
viously described in connection. With the Seizure 
Of a trunk line extending from exchange B to 
exchange C. 

Following seizure of the incoming block cou 
pler, the call may be extended to exchange C 
by the dialing of the appropriate initial digit at 
block coupler 53 - or may be extended to any 
desired called line of exchange B by dialing the 
appropriate initial digit, ollowed by the hun 
dreds, tens, lumitS, and Stations digiËS in the di 
rectory number of the called line and Station 
thereon. The connection may be extended from 
block coupler 59- to line 2 over conductor 
group 232 and asscciated vertical logation on pri 
mary Switch 335, and thence as hereinbefore de 
Scribed for a call originated at local station S. 

III, GENERAL TERÜNKING DIAGRAM (FIG. 3) 

The general trunking diagram shown in Fig. 3, 
Parts 1 to 4, Will now be explained. 

In Fig. 3, the Switching and runising plain for 
the line-link frames and block-link framme of Fig. 
2 are SNOW rore coni pieteily. 

IIA. THE i INE-LINK FRAMES 
Referring now to part 1 of Fig. 3, there are 

ten primary switcineS 8A On line-link frame A, 
of which the first WO and the tenth are shown. 
Each SWitChI 3 Å, has twenty-five vertical loca 
tions, or croSS paths, to Which twenty-five Sub 
Scibel lities are ireSpectively connected as in 
dicated. Each such SWitch has ten horizontal io 
cations, or longitudinal paths, to Which ten line 
links 262A alre respectively connected. Each 
switch 80A may be described as a 25 x 10 three 
Wire SWitch, Which is one having 250 three-wire 
croSS pointS. The twenty-five Subscriber lines 
Which may be connected to any Such switch are 
served in cominion by the ten associated two-way 
line links 22A. 

Line-link frame A has five line-link secondary 
SWitches 9G GA. These five SWitches, in effect, 
Ser“We aS ten Separate Secondary SWitches in that 
each has its "horizontals' or longitudinal patins, 
Severed at the midpoint to provide two separate 
groups of ten horizontals each. That is, each 
of the ive Secondary SWitches conprises a left 
section L and a, right Section R, each Section hav 
ing its own CiOSSing vertical and horizontal paths, 
Five tWo-Section secondary SWitches 93A are 
more economical to produce, and 'equire less 
mounting space on the SWitchboard, than ten en 
tirely separate Secondary SWitches. 
The left and right Sections of Secondary 

Switches 35A, considered in regular order from 
it to it is, are referred to as the ten secondary 
sections. Each Secondary Section has eight ver 
tical locations thereon, the first four of which 
Serve as attachment pointS for respective termi 
nating trunks 2A, Wile the last four Serve as 
attachment pointS for reSpective origina ting 
trunks 23A. ihe ten Secondary Sections thus 
provide for forty terminating trunks, and forty 
originating trunks, for line-link frame A. 
There are one hundred two-way line links 

202A interconnecting the ten primary switches 
800A with the ten secondary sections provided by 
secondary switches 900A. These line links are, 
for convenience, numbered 1 to 100 at their pri 
mary-switch terminals. The line links inter 
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connect the primary switches with the secondary 
sections in a so-called standard spread, wherein 
the ten line links of any primary SWitch extend 
to respectively corresponding secondary sections. 
and the ten line links at any secondary Section 
extend thereto from respectively corresponding 
primary switches. More particularly, the links 
f to O extend from the respective horizontals 
of the first primary switch 800A to horizontals 
of the respective secondary sections; the links 

to 20 extend from the second primary Switch 
800A to horizontals 2 at the respective Secondary 
sections; the links to 20 extend from the 
second primary switch 800A to horizontals 2 at 
the respective secondary sections; and So forth 
to the tenth primary switch 800A, from which 
line links 9 | to CO extend respectively to hori 
zontal locations O at the respective Secondary 
Sections to 0. 
The forty originating trunks 203A which ex 

tend from verticals 5 to 8 of the ten secondary 
sections on line-link frame A are considered, for 
numbering and testing purposes, as comprising 
four groups of ten. Originating trunks to 
(group 1) extend from verticals 5 of the respec 
tive secondary sections; trunks to 20 (group 
2) extend from verticals 6 of the respective Sec 
ondary sections; trunks 2 to 30 (group 3) ex 
tend from verticals 7 of the respective Secondary 
sections; and originating trunks 3 to 40 (group 
4) extend from verticals 8 of the respective Sec 
ondary sections. 

Similarly, the forty terminating trunks 207A 
incoming to line-link frame A from the block 
link frame are considered as comprising four : 
groups of ten. The trunks in the four groups 
extend respectively to verticals , 2, 3, and 4, on 
the ten secondary sections. The first ten termi 
nating trunks extend to the respective secondary 
sections in regular order, the terminating trunks 
in groups 2, 3, and 4 connect to the Secondary 
section with a progressive slip of one. That is, 
any terminating trunk in group 2, 3, or 4 is con 
nected to the secondary section next succeeding 
the one to which the corresponding trunk of the 
immediately preceding group is connected. This 
slip in the connections of the four groups of 
terminating trunks to the secondary sections is 
for the purpose of enhancing matching possi 
bilities over the terminating trunks as will here 
inafter appear. 
At line-link frame A, terminal groups 32A 

and 322A are provided for the terminating and 
originating trunks respectively, to serve as junc 
tion points between the conductors local to the 
line-link frame and the cable conductors between 
the line-link frame and the block-link frame. 
Similar terminals for line-link frames B, C, and 
JD are shown at 32 i B and 322B, to 32 ID and 
322D. The originating and terminating trunks 
2O3B and 29B to 203D and 207D are connected 
to these terminals. 

IIB. THE BLock-LINK FRAME 
Referring to Fig. 3, Parts 3 and 4, the crossbar 

switching apparatus on the block-link frame 
comprises ten primary switches 300 and ten sec 
ondary switches 406. Each such switch is de 
scribed as a 20 x 20 three-wire Switch. It has 
twenty vertical locations or cross paths and ten 
pairs of horizontal locations or longitudinal 
paths. 
a lower path L and an upper path. U, each repre 
senting a separate block link 206. Each switch 
(300 or 400 terminates twenty trunks on its 

Each pair of horizontal paths contains 
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verticals and ten pairs of block links 206 on its 
horizontals. There are two hundred block links 
206, comprising 100 pairs which are spread by 
pairs between the block-link primary and block 
link secondary switches i300 and 490 as pointed 
out for the Spreading of the one hundred single 
line links 202A between the line-link primary 
switches 800A and the secondary sections pro 
vided by line-link secondary switches 900A. 
That is, from any block-link primary switch 30, 
the ten pairs of block links extend respectively 
and in regular order to the secondary switches 
400. The block links are used in pairs, rather 
than Singly as for the line links, because of the 
greater traffic across the block-link frame. 
Each primary switch 300 has a group of 

twenty block couplers associated therewith, 
Such as the block couplers 500-I and 500-L of 
Fig. 2. These groups of block couplers are indi 
cated in Fig. 3 as 500- to 500-10. Each such 
group of block couplers is hereinafter referred 
to as a Section of block couplers, or a block 
coupler Section, a separate section for each pri 
mary Switch 300. 
The originating trunks from line-link frames 

A, B, C, and D are carried from the line-link 
frames to the block-link frames over originating 
trunk cables OA, OB, OC, and OD. These cables 
terminate at terminal groups 323A to 323D. 
Forty incoming trunks are contained in incom 
ing-trunk cable ITC, extending from trunk 
Coupler frame 252 to the block-link frame and 
terminating at terminals 323I. The three-wire 
trunk sets incoming to the block couplers of sec 
tions 500- to 500-0 extend thereto from re 
Spect?Ve terminal SetS 324-l tó 324-0. Three 
Wire jumpers 204 are extended from originating 
trunk and incoming-trunk terminals, as required, 
to respective terminals in groups 324- to 
324-0. The indicated terminal groups 323A to 
323D, 323I, and 324- to 324-fo, are so located 
On the block-link frame as to constitute an inter 
mediate distributing frame on which jumpers 204 
can be run to connect desired available originat 
ing-trunk and incoming-trunk Sets of conductors 
to respective block couplers only as required for 
the actual handling of the traffic, and to enable 
such trunks to be diversified among the several 
sections of block couplers in any manner which 
may from time to time prove to be advantageous. 
The first 16 vertical locations on the ten Sec 

ondary switches 400 serve as respective origin 
points for the 160 terminating trunks, forty to 
each of the line-link frames A, B, C, and D. Ver 
ticals of the ten secondary SWitches 400 Serve 
as origin points for terminating trunks A to 
Al (, verticals 2 for trunks A to A20, verticals 
3 for trunks A2 to A3, and verticals 4 serve as 
origin points for terminating trunks A3 to Aá0. 
The forty terminating trunks Bf to B49 for line 
link frame B extend similarly from verticals 5 to 
8 of switches 400; the forty terminating trunks 
for line-link frame C extend from verticals 9 
to 2; and the forty terminating trunks for line 
link frame D extend from verticals 3 to 6 of 
Secondary Switches 49. 
Terminating-trunk cables TA, TB, TC, and TD 

extend from terminals on the block-link frame 
to the terminating-trunk terminals on the re 
spective line-link frames A, B, C, and D. 

Werticals to 2 of secondary switches 490 
serve as origin points for the outgoing trunks 
and outgoing branches of two-way trunks (such 
as 2020, Fig. 2) contained in outgoing-trunk 
cable OTC, 
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IC. CAPACITY WARIATIONS 
The capacity of the trunking plan shown in 

Fig. 3, is capable of variations according to (1) 
the number of lines required to be served, and 
according to (2) the traffic demands of these 
lines, Such as the number of them demanding 
simultaneous service during the so-called busy 
hor. 

If, for example, only 250 lines are required 
initially for an installation, only line-link frame 
A need be installied initially, along with minimum 
equipment on the block-link frame. Line-link 
frames B, C, and D may be subsequently added, 
all at the Sarine time, or one at a time as required. 
The initial minimum equipment on the block 
link frame may be added to as required incident 
to the addition of line-link frames to the full 
anber illustrated. 
At any line-link frame, line-link primary 

Switches may he omitted when the full frame 
capacity (250 lines) is not required. Omitting 
any such line-link primary Switch reduces the 
capacity of the line-link frame by twenty-five 
lines. It is contemplated that, all five secondary 
switches SA will always be provided on a line 
link frame irrespective of any reduction in the 
number of primary Switches. By this arrange 
ment, all ten line-links are maintained available 
for use, at each installed primary switch. 89A, 
and all originating and terminating trunks re 
main available for use, which would not be the 
case if one or more of the Secondary. Switches 
9A. Were Omitted. 
Since there is no expensive item of apparatus 

(such as a block coupler) individually associated 
with any terminating trunk, it is contemplated 
that the entire forty terminating trunks will be 
provided for each line-link frame irrespective of 
any light, terminating traffic which may be ex 
perienced. In this manner the calls lost due to 
non-availability of terminating trunks is held to 
a minimum value, permitting the originating 
trunks required to be equipped with the com 
paratively expensive couplers to be kept down to 
a number which will just suffice to maintain the 
total lost calls during the busy hour at a per 
centage figure not in excess of that specified for 
the installation. 

In the usual case, the total number of primary 
Switches 3 required on the block-link frame 
is simply one-twentieth of the total number of 
block couplers required to handle the originating 
and inconing traffic. That is, for each section 
of twenty block couplers required, a separate pri 
mary Swit?ch. 3 is required to be installed. Ex 
perience with telephone traffic indicates that the 
entire ten primary switches 380 will be required 
Only very rarely, even when the four line-link 
frames A to D are provided and are fully 
eUipped. 
Wien an un required primary switch 306 is 

omitted, along With its associated section of block 
couplers 58, the jumpers 24 are simply ar 
ranged to connect the originating and incoming 
trunks in use to block couplers associated with 
the installed primary switches 3. 

Preferably, all ten secondary switches 400 are 
installed on the block-link frame irrespective of 
the number of primary switches 300 in use. 
Then, each installed primary switch 30) has 
full use of its ten pairs of block links 206, and 
the number of terminating trunks per line-link 
frame is not reduced, nor is the number of out. 
going trunks reduced. ?- - ??? ?. . " ?? 
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III. COMPLETING CALLS (FIGS TO 7) 

- The operation of the System in completing 
calls will now he described With particular refer 
ence to Figs. 4 to 7, which show in more circuit 
detail certain of the apparatus of Fig. 2. 

A. BLOCK COUPLER 500-I. 

A part of the circuit of block coupler 500-L of 
Fig. 2 is shown in Fig. 5. Its full circuit arrange 
ment is aSSuned to be aS Shown in Fig. 5 Of the 
former application. 
The illustrated relays are Switch-through relay 

50i, back-bridge relay 532, line relay 593, release 
relay 505, and ring-cutoff relay it. 

Digit registers IDR, HR, TR, UR, and SR are 
indicated by circles associated with the cominOn 
groups of multipled digit wires in cables ID, H, 
T, U, and SF, respectively. ?." 

TIB. OCALLY-ORIGINATED CALLS 

The operations involved in making locally 
originated cails from stations S3 on line 200 
Will now be described With reference to FigS. 4 
to 7. 

B. Initiation of coil 

When the receiver (not shown) is removed at 
calling station S of Fig. 4, the usual direct cur 
rent bridge is closed acroSS tip and ring condl3 
tors T and R, of line. 29, thereby operating line 
relay it to hold pilot, contacts HP of the asso 
ciated hold magnet 43 on line-link primary 
Switch 8A. Line relay 4 applies ground 
through contacts of lockout relay 52 to mark. 
conductor Mindividual to the calling line, and 
to fives conductor F which is coil. On to the five 
lines constituting the fives group in which the 
calling line is located, 
Grounding fives conductor F applies a ground 

potential through fives resistor it-- to primary 
Conductor P which is common to the twenty-five 
lines served by priimmary switch, 83A. There ä"Se 
ten such wires P on line-link frame A, a sepa 
rate one for each line-link primary switchi. 
Grounding the conductor F illustrated in Eig. 

4 causes line controle A tö Št line-conto 
ler Switches 36A and . A upon tie cãling 
primary switch 860A and with specific reference 
to the group of five lines including the callirig 
line. Upon being so set, the line-controller 
switches close the indicated open points therein. 
Line controller 2a3A now matches an idie path 
from calling line 25 to an originating trunk. 
This path may be assumes to be over line link 
202A to originating trunk. 23A. The test cir 
cuit for line link 22A from line controllei 208A 
is from line-test conductor IT through coitacts 
of one of the line-contieller switches to lis 
sleeve wire LS, connected to the sleeve of 22A. 
The test is for an idle indicating battery potel 
tial on the sleeve of the link, which is supplied 
through the illustrated resistor in the line Con 
troller, link-battery wire LB, and contacts of one 
of the line-controller Switches. If line link 22A 
is busy, holding ground potential thereon masks 
the resistance-Supplied battery potential, caus 
ing the link to test busy, but the idle indicating 
battery potential is effectively received by the 
line controller When the line link is idle. 
When originating trunk 23A (being connected 

to block coupler 500-L through jumper 204) is 
idle the line controller 23A receives an idle 
indicating battery potential over a circuit path 
which includes match-test conductor IMT-2 3A 
through the left-hand winding of hold magnet 
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406, sleeve conductor S of originating trunk 203A, 
contacts of release relay 595, and resistor 532. 
On the other hand, when originating trunk 293A 
is in use, the idle indicating battery potential on 
its sleeve conductor S is replaced by ground po 
tential. 
Upon matching a path over line link 22A to 

Originating trunk 203A, line controller 20A 
grounds link-select magnet wire LSM closing a 
circuit through contacts of one of the line-con 
troller Switches and over select-magnet wire SM 
for primary and secondary select magnets, 464 
and 405 which are associated with the primary 
end, and with the Secondary end respectively of 
line link 202A. Select magnets 494 and A65 there 
upon operate to effect mechanical selection of 
link 202A at primary switch. 89A and at second 
ary switch 900A. When select magnets 604 and 
405 have both operated to effect the noted selec 
tion, battery potential from resistor, CR in line 
controller f2OCA is extended through contacts 
of magnets 405 and 44 and contacts of one of 
the line-controller switches to the primary-sec 
ondary off-normal Wire PS-ON leading to the 
line controller. 
Upon receiving battery potential over wire 

PS-ON, line controller 200A operates hold 
magnets 403 and 406 to extend the calling line 
OVer the Selected line link 22A to the matched 
originating trunk 233A. Hold magnet 433 is 
operated by the line controller upon the applica 
tion of ground potential to the illustrated sleeve 
units conductor SU, which is extended through 
contacts of one of the line-controller switches to 
sleeve conductor S-2 A (an extension of sleeve 
conductor S of the calling line), and thence to 
battery through hold magnet 3 and lockout 
relay 402 in series. Upon operating, hold mag 
net 403 closes the illustrated stackup of contacts 
of primary switch 890A to extend calling line 
200 to line link 202A. Additionally, it opens its 
illustrated hold-pilot contacts HP to disconnect 
line relay 40 (in the manner of the usual cut 
off relay), whereupon line relay 4 restores. 

Lockout relay 42, upon operating in series with 
hold magnet 403, prepares for placing the aSS0 
ciated line in lockout condition if called upon so 
to do. 
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III B2. Seiature of blockc coupler 500-L 

When block coupler 500-L is seized by the de 
Scribed extension of a connection thereto from 
calling line 200, over line link 202A, originating 
trunk 203A, and jumper 204, line relay 593 oper 
ates over the calling line, through contacts and 
2 of relays 50 and 502. Line relay 503, at its 
front contacts f, operates release relay 585 
through contacts 3 of relay 50i. At its contacts 
l, release relay 505 transfers the sleeve conduc 
tors of originating trunk 203A from battery 
through resistor 532 to holding ground. The 
established connection, from the calling line to 
the block coupler, is thereby maintained after 
the line-controller apparatus of Fig. 4 has cleared 
out. 
As explained in the former application, dial 

tone is placed on the calling line informing the 
calling subscriber that the desired number now 
may be dialed. The dialed digits are stored on 
registers indicated by circles IDR, HIR, TR, UR, 

30 

40 

Line controller f200A operates hold magnet 496 
by applying ground potential directly to match 
test conductor MT-23A, closing a circuit through 
the left-hand Winding of hold magnet HM and 
thence to battery through the resistor 532 in 
block coupler 500-L over the previously traced 
path. Upon operating, hold magnet 406 con- i 
nects conductors T, R., and S of line link 202A 
respectively to the corresponding conductors of 
originating trunk 203A, completing the exten 
Sion of the calling line to the calling trunk. At 
the same time, hold magnet 46 locks it to ground 
On its right-hand Winding to sleeve conductor S 
of trunk 23A. Initially the locking ground on 
the Sleeve Wire is maintained on the left-hand 
Winding of hold magnet 66 and over the sleeve 
conductor controlling the line. The line contro 
ler 200A maintains the operate circuits of mag 
nets 403 and 406 closed for an interval suffi 
cient to permit the seized block coupler 593-L to 
return holding ground over the sleeve conductor 
of the Seized originating trunk 23A. Shortly 
thereafter, line controller 23A clears out and 
permits line-controller Switches GA and GA 
to clear out, leaving the extended connection 
held by ground applied to the sleeve conductor 
thereof by the seized block coupler. 
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IIIBA. Outgoing calls 

If an outgoing callis being made, as to exchange 
C, this fact is marked by the setting of register 
IDR to select the desired group of outgoing 
trunks. Thereupon, the common control appa 
ratus is rendered temporarily individual to the 
calling block coupler; the block-controller switch 
500 is positioned on the primary switch 300 
which serves the calling block coupler; and the 
single digit of stored information is transmitted 
to the outgoing controller. The outgoing con 
troller f00 and the block controller 600 now 
act together pursuant to matching a path acroSS 
the block-link frame to an idle outgoing trunk 
in the called group. 
IIIBA1. Outgoing matching and path selection 
If trunk 2020 is idle, an idle path may be 

matched thereto over a block link such as 206U 
of the pair illustrated in Fig. 6. The idle condi 
tion of trunk 2020 is indicated in the outgoing 
controller 700 by idle-indicating battery poten 
tial normally applied to sleeve coinductor S of 
trunk 2020 by trunk coupler 209 and reaching 
the outgoing controller through the left-hand 
Winding of hold magnet HMT and match-test 
conductor MT-227. The busy or idle condition 
of block links such as 206U and 206L is deter 
mined by the block controller over respective 
sleeve conductors 225 extended thereto through 
contacts of the block-controller Switch 500. 
Sleeve resistors RU and RL are connected re 
spectively to conductors 225 by the block-con 
troller switch, thereby applying idle-indicating 
battery potential to each of them subject to being 
masked by ground potential thereon at any block 
link which is actually in use. 
When the path over items 206U and 292) has 

been determined by the matching operation of 
controllers 600 and 700, block controller 60 
closes a circuit through contacts of block-con 
troller Switch 500 and Over Select-magnet Wire 
SM of principal select magnets 605 and 66 in 
Series. In order to effect selection of the matched 
upper link 206U of the illustrated pair, as distinct 
from the lower link 206L, thereof, block controller 
600 closes a circuit from ground through the 
upper auxiliary select magnet SMU-604 of pri 
mary switch 300 over the associated wire SMU 
and contacts of the block controller switch, con 
ductors and contacts in the block controller, wire 
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SMU leading to switch A60, and thence to 
battery through the upper auxiliary Select mag 
met SMU-607. Auxiliary magnet 504 and 50A 
thereupon operate to complete the mecanical 
Selection of link 26U. 
An Off-normal or pilot circuit now extends from 

ground through off-normal contacts controlled in 
common by auxiliary select, magnets 623 and 666 
of SWitch 39, contacts of any one of the ten 
principal magnets 605, primary off-normal con 
ductor PON, contacts controlled by any one of 
the teni principal select magnets 96, contacts 
controlled in common by auxiliary Select magnetS 
67 and 68, and thence over secondary off-nor 
mal conductor SON to block controller 6. 

IBA2. Trinic Sei2litre and Stitch-th?"Ougi: 

Upon receiving ground as noted over the as 
sociated conductor SON, block controller i 6) 
closes circuits to effect the extension of the con 
nection through SWitches 30 and it. Closure 
of the SWitch is is responsive to the application 
of ground potential to match-test conductoi 
MT-22 by the block controller thereby closing 
a circuit through the left-hand winding of hold 
magnet S 9 and thence over sleeve conductor S 
of outgoing trunk 2020 to battery in trunk coupler 
23. Hold magnet. 639 thereupon locks its right 
hand winding to the associated sleeve conductor 
S, at the same time closing its principal stackup 
(vertically aligned with magnet, 66) which par 
tially extends both block links of the illustrated 
pair, and closing its upper auxiliary stackup U 
(aligned with Select magnet 6) to extend the 
conductors T, R, and S, of block link 26 U re 
spectively to conductors T, R, and S of the 
matched outgoing trunk 2020. 
The circuit closed by block controller is for 

effecting closure of the matched connection at 
primary switch 30 is over circuit elements, not 
shown herein, to switching conductor SW of Fig. 
5, and thence to battery through the right-hand 
winding of hold magnet HM2-602. IMagnet 62 
Gcks its left-hand Winding to ground. On the aS 
sociated sleeve conductor S of extension group 
25, and at the same time closes its associated 
principal and auxiliary stackups selected respec 
tively by magnets 65 and 694. Conductors T, R, 
and S in group 205 are thereby extended respec 
tively to conductors T, R, and S in block link 
26U, and thence through secondary switch 40 
as stated to the corresponding conductors in out 
going trunk 220. 

Hold magnet, 62 grounds hold-pilot wire HP in 
group 25, thereby closing an Operate circuit 
(not shown) for switch-through relay 50 of block 
coupler 59-L. 
At its contacts and 2, relay 50 Switches the 

tip and ring conductors of the attached originat 
ing trunk through metallically to conductors T. 
aid R, of extension group 205, now extended 
across the block-link frame to the trunk coupler 
23 (Fig. 7) associated with the Seized outgoing 
trulink, The line and release relays (not shown) 
thereupon operate in the seized trunk coupler, 
whereby holding ground is applied to the sleeve 
wire at that point to maintain the extended 
connection. 

Line and release relays 503 and 505 of the block 
coupler novy restore, leaving the established con 
insection held by the Seized trunk coupler. 
The impulses constituting the remaining digits 

in the called number are repeated in the usual 
manner at trunk coupler; .200 of Fig. 7. 

is 
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TIBA3. Outgoing-Col clerot 

When trunk coupler, 200i on the Seized out 
going trunk clears out, responsive to the receiver 
being replaced on the calling line, it responds 
in the usual manner to remove ground potential 
from the sleeve conductor of the established COn 
nection, thereby breaking down the connection 
by releasing the primary and secondary hold 
magnets 602 and 609 on the block-link frame 
and lockout relay 402 and hold magnets 403 and 
496 (Fig. 4) on the line-link frame. The release 
of primary hold magnet 602 on the block-link 
frame ungrounds the associated conductor HP to 
release Switch-through relay 50 of coupler 500-L, 
thereby clearing out the block coupler as de 
Scribed in the former application. 

IIIBB. Terminating calls 

Following the described seizure of block coupler 
58-I, if the initial digit dialed and registered 
on IDR is the One which indexes the local block 
of one thousand line numbers, it is followed by 
hundreds, tens, units, and stations digits which 
are registered respectively on registers HR, TR, 
UR, and SR. Such digits are transmitted to the 
block translator 8. When the block controller 
is called in for terminating operation. 

IIIBB. Testing the called line 
Upon receiving the extended digit information, 

the block translator transmits a Suitably trans 
lated version of the hundreds, tens, and units 
digits to the line controller on the line-link frame 
at which the called line terminates. The station 
digit information is used for ringing-control and 
Station-intercept purposes as eXplained in the 
former application. 

If the illustrated Station S2 is the one called, 
it is served by line-link frame B which includes 
apparatus shown in Fig. 7. In this event, the 
trainSlated digit information is sent to line con 
troler 200B Over conductors in cable 223B. 
On receiving the translated digit information 

indicating which primary switch (primary switch 
800B, Fig. 7) serves the line being called, and 
indicating the fives and units location of the 
called line thereon, line controller 2003 identi 
fies itself at block controller 600 by a signal 
transmitted over a conductor in group 222B and 
positions ine-controller Switches 0B and OB 
in accordance with line-link primary switch 800B 
and in accordance with the fives group thereon 
in which the called line is located. 
When switches foB and 100B have been set, 

One of then extends the sleeve conductor S-2 B 
of the called line Over sleeve-lnitS Wire SU-210B 
to line controller 250B, whence it is extended 
cºver a conductor in cable 222B to the block con 
troller 600 to enable the called line to be tested 
as to its busy or idle condition. At the same time, 
each of the ten link sleeves associated with the 
called primary switch 89.9B is connected to the 
line controller through one of the line-controller 
Switches. For example, the sleeve of the illus 
trated link is connected through link-sleeve Wire 
LS-22B and link-test, wire LT. Link resistor 
LR is connected to this sleeve conductor over con 
ductor B and other contacts of the line-con 
troller SWitches to provide an idle-indicating test 
potential On the sleeve of the link unless the link 
is in use. The busy or idle condition of the line 
link serving primary Switch 800B is separately 
indicated to block controller 600 over respective 
conductors in cable 222B. 
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IIIBB2. Terminating-busy operation 

On testing the called line, if block controller 
600 finds it busy, or finds that no idle path can 

be matched thereto, the block controller Operates 
the busy relay (not shown) in block coupler 500-T, 
which applies busy-tone current to the calling 
line. 

IBB3, Called-line Sei2litre 

If an idle path can be matched to the called 
line, and if the called line is idle, the block con 
troller matches a path thereto, such as over block 
link 206U, (Fig. 6) terminating trunk 207B, and 
line link 202B. 

Block link 206U is selected mechanically at 
switches i 300 and í 400 by the operation of select 
magnets 604 to 607 as described, whereupon they 
cooperate to ground conductor SON as described 
to signal the block controller 600. 

Line link 202B is selected mechanically by the 
operation of select magnets SM-705 and SM-704. 
Their circuit is closed at the block controller over 
a wire in cable 222B, through line controller 
200B, wire LSM, a contact pair of one of the line 

controller switches, the associated Select-magnet 
wire SM, and thence to battery through magnets 
704 and 705 in series. 
With magnets 705 and 704 operated, a signal is 

transmitted to block controller over a circuit path 
from battery at control resistor CR of the line 
controller 200B series contacts of magnets 705 
and 704, contacts of a line-controller Switch, 
associated wire PS-ON, and thence to the block 
controller over a wire in cable 222B. 
Upon receiving the noted signals that the 

select magnets have operated on the block-link 
and line-link frames, block controller 600 
grounds the sleeve of the called line 210 (Fig. 7) 
over the noted test extensions thereof, thereby 
operating hold magnet HM-703 in series with 
lockout relay 702. Magnet 703 disconnects line 
relay 70? and connects the called line to the 
selected line link 202B. Block controller 600 
also grounds the sleeve wire of the matched ter 
minating trunk 207B (by way of wire MT-226), 
thereby operating magnet HMf-60 on the block 
link frame and secondary hold magnet HM-106 
on the line-link frame. Block link 206U is there 
by extended over conductors T, R, and S of trunk 
2CTB to line link 202B. Block controller 600 
also grounds its terminating switching wire to 
close a path over circuit elements (not shown) 
in coupler 500-L, and thence over the aSSociated 
wire SW, to operate primary hold magnet 
HM2-602 to complete the connection over the 
matched path to the called line. Hold magnet 
HM2-602 also closes its local contacts to ground 
hold-pilot conductor HP, thereby operating the 
switching relay (not shown) in the block coupler 
to free the common apparatus, and to apply 
ringing current to the called line over a circuit 
path only partially shown, but which includes 
the line winding of ring-cutoff relay 507. 

IIIBB4. Answering 

When the call is answered, relay 507 operates 
in the usual manner to open the ringing circuit 
and close the talking path through condensers 
56 and 5. 

IBB5. Terminating-call clearout 
If the called subscriber (at station S2, Fig. 7) 

is the first to replace his receiver at the end of 
the conversation, back-bridge relay 502 there 
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upon restores, reversing current flow over the 
calling line back to normal direction. 
When the receiver is replaced din the calling 

line, line relay 503 restores and (at its make 
contact () open-circuits release relay 565, which 
restores a moment later, removing ground poten 
tial (at its make contact) from the sleeve con 
ductor S of the established connection. The 
established connection is thereby cleared out, by 
the release of the primary and secondary hold 
magnets 403 and 405 on the calling line-link 
frame, the primary and secondary hold magnets 
602 and 6 C on the block-link frame, and the 
secondary and primary hold magnets 706 and 
73 on the called line-link frame. 

IIIBC. Reverting Call 

To make a reverting call (call another station 
on the same line with the calling station), the 
calling subscriber removes his receiver; responds 
to dial tone by dialing the regular directory num 
ber of the called station; replaces his receiver 
upon hearing a distinctive reverting-call tone 
prompting him so to do; Waits a reaSonable time 
for ringing current to be applied to the line to 
signal the called Station; and then again removes 
his receiver for conversation. It may be aSSumed, 
for the purpose of this description, that the Sub 
scriber at station Si has become connected to 
block coupler 500-L as described, and has dialed 
the number of another station on calling line 200. 
When block coupler 500-L is used for a revert 

ing call, its operation is as described for a ter 
minating call, up to the point when the common 
apparatus on the block-link frame has been called 
in, after the complete number has been dialed 
and registered on registers IDR to SR. 

In the present example, since the number 
dialed is that of a line (200) served by line-link 
frame A as shown in Fig. 4, block translator 800 
Sends the translated equivalent of the hundreds, 
tens, and units digits of the called number over 
wires in cable 223A to line controller 200A, which 
responds as described for line controller 200B 
to set line controller switches OOA and OOB 
appropriately, thereby closing a test extension 
of sleeve conductor S of the called (and calling) 
line 200 to the block controller 600 over con 
ductor S-2 A, line-controler contacts, con 
ductor 243A, and a wire in cable 222A. 
The holding ground maintained on the sleeve 

of calling line 200 by block coupler 500-L causes 
that line to test busy when the block controller 
600 tests it over the described extended sleeve 
connection. Before treating the called line, as 
normally busy when it tests busy as stated, the 
block controller applies a reverting-call test to 
the called line as described in the former ap 
plication, operating the reverting-call relay (not 
shown) in the block coupler when the reverting- . 
call test So indicates. 
When the noted reverting-call relay is oper 

ated in the block coupler, no forward connec 
tion is closed, but switch-through relay 50 f is 
Operated to cause ringing current to flow back 
to the calling line, to signal the called substation 
thereon, as described in the former application. 
IV. LINE-CONTROLLER, SWITCHES (FIG. 8) 
Referring to Fig. 8, it has been chosen to illus 

trate the line-controller switches 000 and i 100 
only so far as they differ from the line-con 
troller Switches of the former application. 
Switches 000 and if OO of this application may 

75 be as shown in Figs. 11 and 12 of the former 
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application, with the exception that the connec 
tions to the hold-pilot contacts HP have been 
rearranged to provide hold-pilot wires HP and 
HP2, rather than the single wire HP of the 
former application. 
As described in the former application, the 

setting of Switches is and it for originating 
and for terminating operation is Started When 
a select magnet of each (not shown herein) is 
operated from the line controller. An off-normal 
contact Gil, and a similar contact OT, are 
thereby closed to apply ground potential to com 
mon off-normal wire CON. Ground on this wire 
operates hold magnets HM? and HM4 in each 
switch. The ten select-magnet Wires and the 
ten link-sleeve wires (such as SM and LS of Fig. 
4) of the selected primary switch 800 are there 
by closed through to the line controller, and 
battery through a link resistor LR, is placed on 
each such wire LS pursuant to link test. 
At this point, wire HPi of Fig. 8 is grounded 

through a series of contacts of the Operated 
hold magnets HM to HM4 of each SWitch, aS 
a signal that the line links of the Selected pri 
mary switch 8 are undergoing test (by link 
test relays of the line controller). 
Over one or another of the associated wires 

HM5 to HMS, the line controller operates a hold 
magnet HM5 to HMS of each line-controller 
switch to effect fives selection. With respect to 
the selected primary switch 800. On originat 
ing operation, this necessarily occurs later than 
the first-noted hold-magnet operation, while 
both noted hold-magnet operations occur at 
about the same time on terminating operation 
of the line-controller apparatus. 
When the desired one of hold magnets HM5 

to HM9 has operated to each line-controller 
switch, wire HP2 is grounded by their contacts 
HP in series, as a signal that fives Selection has 
been accomplished in the two Switches OO and 
O. 

W. LINE CONTROLLER (EIG. 9) 
Line controller 200 of Fig. 9 will now be de 

scribed. It represents any one of four line Con 
trollers, a separate one for each of the four 250 
line line-link frames A to D of Figs. 2, 3 and 4 
to 7. 
As will appear hereinafter, the line controller 
200 in this disclosure is generally similar to the 

line controler of the former application, dif 
fering primarily by having certain of its circuit 
paths altered pursuant to the improved control 
arrangement for path selection with which this 
application deals. 
Primary points of operational difference in 

clude (1) earlier starting of the originating 
call matching operation (on the noted ground 
ing of wire HPE), and (2) notifying the block 
controller as soon as the line-controller apparatus 
is in readiness for terminating-call matching. 

VA. PURPOSE AND ARRANGEMENT 
The purpose of line controller 200 is (1) to 

control the previously described extension of con 
nections from calling lines, across the associated 
line-link frame to available idle Originating 
trunks, and (2) to cooperate With the block cOn 
troller in extending connections as described 
acroSS the block-link frame and the called Hine 
link frame to idle called lines thereof. 
In the fulfillment of the foregoing purposes, 

the two associated line-controller SWitches 009 
and 90 are employed to Select and connect 
With the concerned line-link primary Switch 800 
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and with the concerned five-line group served 
thereby. 

Line controller 200 comprises more than One 
... hundred relays (such as 2Af) and aSSociated 
circuit apparatus. These parts are Suitably in 
terconnected with each other and with the illus 
trated external leads of the line controller, to 
perform all control and testing Operations re 
quired of the line controller. It may be noted 
that all calls to and from lines of the associated 
line-link frame are handed through its assigned 
line controller 200, one call at a time. 

WB. GENERAL, ORIGINATING-CALL, OPERATION 
On originating calls, starting from normal 

cleared-out condition, the general operation of 
line controller 200 is as follows: 

WB. Primary selection. 
It responds to resistance ground placed on the 

P lead of any associated line-link primary SWitch 
800 by a calling line, by selecting that primary 
SWitch, exercising an order of preference if tWO 
or more P leads are grounded; locks in the Selec 
tion; and opens all such P leads to prevent Sub 
Sequent interference thereover. 

VB2. Starting 
It operates its originating-start relay i2BO 

to disable its terminating-start relay 2B8, there 
by preventing interference, by terminating calls; 
it starts a cycle-timing operation preparatory 
to clearing itself out shortly if the originating 
operation is blocked from normal completion in, 
any manner; and it grounds the line-controller 
switch select-magnet wire SM which corresponds 
to the Selected line-link primary SWitch, causing 
both line-controller switches 008 and 00 to 
select the selected calling primary Switch and 
to connect thereWith. 

VB3. Line-link test 
On the noted operation of the line-controller 

Switches, the line controller nakes a continuing 
test of all the line links of the Seiected primary 
Switch for idle-indicating battery on the sleeve, 
in preparation for matching. 

VB4. Fives selection 
On receiving ground (from contacts of an oper 

atted line relay) over a fives lead F of the Selected 
primary Switch 809, the line controller selects 
the corresponding fives group of lines, exercising 
an Order of preference if tWO or more fives Wires 
are grounded; it locks in the fives selection locally 
and disconnects the fives Wires to preclude Sub 
Sequent interference thereover; and it operates 
one of hold magnets 5 to 9 in each line-controller 
Switch to cause switch 0 to connect up the 
Sleeve leads of the lines in the Selected fives 
group, and to cause SWitch 0 to connect up 
the individual mark leads of the lines in the 
Selected fives group. 

WB5. Units selection 
On receiving ground (from another contact 

Of the operated line relay) over an individual 
mark wire M in the selected fives group, the line 
controller Selects the corresponding line as the 
calling line (by connecting with the sleeve wire 
S thereof), exercising an order of preference if 
tWO or more lines are calling in the selected fives 
group; and it locks in the units selection locally 
and OpenS its units chain circuit to preclude sub 
Sedulent interference with the established units 
Selection. 
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WB6. Line test 
The line controller now tests the Sieeve of the 

calling line for battery thereon through the aS 
Sociated hold magnet HM. 

WB7. Matching first call-in 
. Subject to the receipt of a hold-pilot signal 
showing that all required hold magnetS have 
been operated in both line-controller switches, 
the line controller starts the matching operation 
by connecting up the match-test wires (MT) of 
the call-in group of originating trunks next Suc 
ceeding the one last called in (on the preceding 
originating Operation) and tests the MT Wires 
in combination with the line-link sleeve Wires 
for an idle matching path. Since the ten line 
links from any primary switch extend respectively 
to the ten secondary sections, there are ten origi 
nating trunks in any call-in group, extending 
respectively from the ten secondary sections. An 
idle test of an originating trunk requires that 
it be jumpered to a block coupler 500-L which 
supplies idle-indicating battery to the sleeve wire 
thereof. 

VB8. Matching succeeding call-ins 
If no idle path can be matched from the call 

ing line to an originating trunk of the group first 
called in, the line controller calls in the next Suc 
ceeding call-in group of ten originating trunks, 
and repeats the matching attempt with respect 
thereto, continuing to call in the groups one 
after another until all four have been called in. 
If no idle path can be matched on the fourth 
call-in, the line controller immediately clears 
out and returns to normal condition, clearing out 
the associated line-controller switches. 

WB9. Matching path preference 
The matching of an idle path requires that the 

line link and the originating trunk of such path 
both test idle. If two or more paths test idle on 
the same call-in of originating trunks, the line 
controller exercises an order of preference to se 
lect one as the matched path. 

WB10. Select-magnet Operation. 
Upon the selection of the matched path, the 

line controller closes a series primary and Sec 
ondary select-magnet circuit (through contacts 
of line-controller switch 00) for causing the 
matched line link to be selected mechanically at 
Switches 800 and 900. 

WBli. Hold-magnet operation 
Upon a signal over wire PS-ON that the 

matched line link has been Selected mechanically 
at the primary switch and at the secondary 
switch, the line controller simultaneously closes 
a circuit for the Secondary hold magnet associ 
ated with the matched Originating trunk and for 
the primary hold magnet associated with the 
calling line. These hold magnets operate as de 
Scribed to extend the calling line to the matched 
originating trunk, by connecting it with the pri 
mary end of the matched line link, and by con 
necting the matching originating trunk with the 
secondary end of such line link. 

WB12. Clearing out 
At the end of a time interval sufficient to al 

low holding ground to be returned over the sleeve 
wire of the seized Originating trunk, to hold the 
Operated primary and Secondary hold magnets, 
the line controller clears out, permitting the line 
controller Switches to clear out as described. 
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WB13. Preference-shift 

After every originating operation, the line con 
troller operates to change the preference as to 
primary Switches and as to Secondary Sections. 
First choice shifts from to 2 to 3, and so forth, 
to 0, and then back to again. On each shift, 
the preceding first choice becomes last choice. 
On each even-numbered step, first choice is ad 
vanced to the next fives group of lines on a pri 
mary switch. 

WB14. Cycle-timing 
If the cycle of originating operations is not 

Completed within a cycle-timing interval long 
enough for a matching attempt on each of four 
call-ins of originating trunks, the cycle timer 
clears out the line controller and returns it to 
normal condition for a new start. 

WB15. Taking time out 
When a line controller has made ten successive 

unsuccessful attempts to extend a calling line 
over an idle line link to an idle originating trunk, 
it places itself in a temporary quiescent condition 
Wherein it will not respond to calling lines. It 
resumes its normal active condition responsive to 
the lapse of a substantial fraction of a minute. 

VB16. Peg coumit 
On the Successful completion of each originat 

ing operation, the line controller grounds its 
originating-call-completed wire OCC to operate 
a corresponding peg-count meter. Each time it 
takes time out (by entering its temporary quies 
cent condition), it grounds its originating-calls 
lost wire OCL to operate a corresponding meter. 

VC. GENERAL TERMINATING-CALL, OPERATION 
On terminating calls, starting from normal 

cleared-out condition, the general operation of 
line controller 200 is as follows: 
WC1. Receiving translated digits P, F, and U 
On the receipt from block translator 800 (over 

one of ten P leads, one of five F leads, and one 
of five U leads) of translated digit information 
identifying a primary switch 800 containing a 
called line, the fives group of lines thereon, and 
the called line of the five, the line controller re 
cords the information on respective relay chains. 

VC2. Starting 
It operates its terminating-start relay 2B8 to 

disable its originating-start relay 2B10, there 
by preventing interference by originating calls. 

WC3. Primary selection 
It grounds the line-controller switch select 

magnet Wires SM corresponding to the recorded 
primary digit, causing both line-controller 
Switches to select the corresponding primary 
SWitch and to connect certain wires of the line 
controller therewith, at the same time grounding hold-pilot wire HPf. 

WC4. Line-link test 
On the noted operation of the line-controller 

Switches, the line controller makes a continuing 
test of all the line links of the selected primary 
Switch for idle-indicating battery on the sleeve. 
For each line link testing idle, the line controller 
closes the corresponding link-select-magnet wire 
ISM through to its corresponding link wire LK, 
thus notifying the block controller that the cor 
responding line link is idle, as well as preparing 
for select-magnet operation over one of the LK 
wires when the matched path has been selected 
by the block controller. ? 

WC5. Terminating-frame identification 
The line controller. earlier prepares a circuit 
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for grounding its terminating-frame wire TF 
to identify the called line-link frame at block 
controller 600. The previously noted grounding 
of wire HP completes this circuit at the proper 
time to serve as a match-start signal in the 
block controller, 

WC6. Fies Selection 
The receipt of ground over connon-off-normal 

conductor CON, showing that the select magnets 
in both line-controller switches have operated, 
completes a prepared circuit through the line 
controller for the hold magnet 5 to 9 of each 
line-controller Switch which corresponds to the 
recorded fives digit, causing line-controller switch 
000 to connect up the sleeve leads S of the lines 

in the Selected fives group. 
WC7. Units Selection. 

With the units digit recorded, the one of the 
five sleeve leads connected up which corresponds 
to the called line is thereupon extended through 
the line controller and over called-line-sleeve 
conductor CLS to the block controller, for test. 

WC8. Clearing out 
FolloWing the noted operations, the line con 

troller remains quiescent While the block con 
troller completes its operation, including match 
ing a path to the called line and operating the 
switches to complete it. Thereupon the block 
translator withdraws the translated digit in 
formation, whereupon the line controller clears 
out, along with the two associated line-controlle: 
Switches. 

WC9. Digit alarm. 
If a fault causes block translator 89 to 

ground two or more digit wires in the primary, 
the fives, or the units group, the line controllet 
gives a lamp indication of the digit involved and 
grounds line-controller-alarnia conductor LC-Af. 
until alarm-release key t2OT is actuated. r 

VD. FunctionAL RELAY GROUPs 
The relays of line controller 200 comprise 

the following functional groupS: 
1. Relays 2A to 2At , originating-pri 

mary chain ------------------------- (O } 
2. Relays 2A2 to 2A22, terminating-pri 

mary chain ------------------------- (TT) 
3. Relays 2A23 to i 2A30, fives chain (O) (Ti) 
4. Relays 2B to 2B, units chain -- (O) (T) 
5. Relays || 2B8 and í 2B9, terminating-con 

trol group -------------------------- (TT) 
6. Relays f2B O to 2B8, originating-con 

trol group -------------------------- (?) 
6a. Relays 2Bt to 2B5, cycle timer.-- (O) 

7. Relays 2B 9 to 2B24, time-out group-- (O) 
7a. Relays 2B22 to 2B24, time-out 
pulser -----qSSSS SSSSS S S S S qSqqSS S S SS SS SS SSTSSSS SSL S S ??) 

Relays f2C to 2C f3, choice allotter--- (O) 
. Relays i2C4 to 2C29, trunk-call-in 
)li - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - (??if O 8 

9a. Relays 2Cl 4 to 2Cl6, 
pulSer" --------------------------------------------------- (O) 
9b. Relays 2CE to 2C2, call-in al 
lotter ------------------------------- (O) 
9c. Relays f2C22 to i2C25 call-in total 
izer -------------------------------- (O) 
9d. Relays 2C2S to i2C29, trunk call-in. (O) 
Relays 2D to 2Die, link-test 
9Oll) ––––––––––––––––––--------- (?) (T) 
Relays i 2D i i and í 2D i 2, match-pilot 

NoTE: (O) signifies use in originating operation; 
(T) signifies use in terminating operation. 
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WE. DETAILED ORIGINATING-CALL OPERATION 
On Originating calls, the detailed operation of 

line controller 200 is as follows: 
VE1. Units, fives, and primary marking 

When a call is originated on any one of the 
250 lines served by the associated line-link frame, 
the line relay thereof (such as 40, Fig. 4) op 
erates on the concerned primary Switch 899. AS 
described, such line relay (1) grounds its individ 
ual mark conductor M, and (2) grounds the 
fives wire. (F" to F5) assigned to the fives group 
in which the calling line is located. 

VE2. Primary selection 
The grounding of any F Wire of a line-link pri-º 

mary Switch places a resistance-derived ground 
on the primary wire lead of that primary Switch, 
being one of the ten wires P to PO (Fig. 9) ex 
tending between the ten primary Switches. 800 
and the line controller. With line controller 200 
in its illustrated normal condition, the grounding 
of any such lead P closes a circuit through a back 
contact of cutoff relay 2At for the correspond 
ing primary relay 2A2 to 2A. 

WE.2a. Eacercise of preference 
Battery potential from supply resistor 209 

normally stands on the lower Winding of each 
relay 2A2 to 2A. The choice allotter (Fig. 
9, Fart 3) supplies this potential directly over 
one or another of the wires to 10 in group 25 
to the associated relay, and thence through the 
endless back-contact chain (contacts 2) of relays 
2A2 to 2A to the other relays of the chain. 

If, for example, the choice allotter is in its illus 
trated position 1 (all of its relays in restored 
condition except relay 2C4), battery potential 
stands on wire of group 25 (through break 
contacts of relays 2B8 and 2C2, and make 
contact of relay 2C4) to give first choice to 
relay 2A2. 

If two or more of the associated wires P to 
Plo incoming from the primary switches 800 are 
grounded at the same time, each corresponding 
one of the relays 2A2 to 2A starts to operate, 
but the first such relay in the current order of 
preference opens the preference chain (at its 
break contact 2) to prevent effective operation 
of any Succeeding one. 
Upon operating effectively, any primary relay 

2A2 to 2A? first opens (at its break contacts 
2) the forward extension of the endless prefer 
ence chain, and then closes its make contacts l, 
3, and 4. At its make contacts , it locks ground 
on its upper winding terminal through break 
contact 2 of clearout relay 2B8. 

Cutoff relay 2A is operated by contacts 3 of 
any relay 2A2 to 2A to disconnect all leads 
P to P. O. This leaves effectively operated and 
locked the first relay 2A2 to 2A (in the cur 
rent order of preference) which had an operat 
ing circuit closed over its associated P wire, which 
is now disconnected by relay 2A. 

WE3. Seiaing the Originating control group 
In a circuit through contacts 3 of the operated 

relay 2A2 to 2A, and contacts of relay 
2A, cutoff relay 2A starts the originating 

control group of the line controller into opera 
tion by operating originating-start relay 2B 0, 
through break contact 5 of terminating-start 
relay 2B8 and break contact 6 of start relay 
2B20 of the time-out group. Relay 2B 0, at: 

its break contact 9, disconnects terminating 
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start relay 2B8 to preclude interference with 
the initiated originating operation by a Subse 
quent call for terminating operation, and it pre 
pares a number of circuits for Subsequent use. 

WE4. Starting the cycle timer 
Relay 2B 9 at its contacts s, starts the cycle 

timer (relays f2B to 2Bf5) into operation by 
applying operating ground to relay 2B through 
closed contact 2 of relay 2B5. Relays f2B 
to 2B5 now operate in succession, and relay 
2B5 closes a short circuit around relay 2B 

to cause relays 2B i to 2B 4 to restore in Suc 
cession. Each of the relays 2B f to 2B3, on 
restoring, short-circuits the next succeeding re 
lay. The time required for the cycle timer to 
pass through its indicated cycle of operation is 
in excess of the maximum time required for the 
line controller to complete Originating-call Opera 
tion and clear out. The principal portion of this 
time is accounted for by the restoring time of the 
successively short-circuited relays 2B i to 2B ? 4. 

WE5. Primary selection at line-controller 
Svitches 

Upon its described operation, originating-start 
relay 2BO applies ground (at its contacts 8) 
through break contacts 3 of terminating-start re 
lay f2B8, and through make contacts 4 of the 
locked one of the primary-chain relays 2A2 to 
2A, to the corresponding one of the select 
magnet leads SM to SM 0 extending to the line 
controller switches 000 and 00. The ground 
ing of this lead causes the corresponding Select 
magnet to operate in each line-controller Switch, 
whereupon hold magnets to 4 operate in each 
SWitch as hereinbefore described to effect elec 
trical Selection of the control Wires associated 
with the selected calling primary switch 800. At 
this time the hold-pilot wire HP is grounded as 
hereinbefore described to start matching opera 
tions as described hereinafter. 

WE6. Line-link test 
Line-controller Switch 000, as a part of its de 

Scribed primary-switch Selection, connects the 
link-battery leads LB to LB9 (Fig. 9, Part 4) 
of the line controller respectively to the link 
sleeve wires LS of the line links 202 serving the 
selected primary switch. At the same time, this 
line controller Switch connects these wires LS re 
spectively to the link-test Wires LT to LTO of 
the line controller, and consequently to the up 
per winding terminal of link-test relays 2D to 
f 2D 10. The lower winding terminal of each link 
test relay is grounded, wherefore each such link 
test relay now operates in series with its corres 
ponding one of the battery-supply resistors 
2 to 220, and over its wire LR to LR, 0 (Fig. 

9, Part 4) unless the corresponding line link is 
busy. In that event, ground on the sleeve of the 
line link short-circuits the connected link-test 
relay. The link-test relays f2D to 2D O now 
a Wait matching. 

WE7. Fies Selection 

Line-controller Switch 0 as a further part 
of the described primary selection, connects the 
fives wires Fi to F5 of the selected primary 
switch respectively to the associated wires F to 
F5 (Fig. 9, Part 1, upper margin) of the line con 
troller, thereby closing a circuit from any 
grounded one of such leads, through contacts of 
Cutoff relay 2A23, and through the upper wind 
ing of the corresponding fives relay 2A25 to 
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2A29, to battery through the associated prefer 
ence chain and contacts of the choice allotter. 
If the choice allotter is in its assumed first posi 
tion (wherein only relay 2C4 is operated) wire 

in group 252 between the choice allotter and 
the fives chain is connected to battery through 
front contact 2 of the first allotting relay 2C4, 
break contact 2 of relay 2C2, and make contact 
5 of originating-start relay 2B (). This gives 
first choice to the first fives relay 2A25. 

If two or more fives wires are grounded, two 
or more of the fives chain relays 2A25 to 2A29 
attempt to operate, but only one fives relay oper 
ates effectively, the first one in the order of pre 
ference counting from the one currently having 
first choice. This arrangement is similar to the 
preference lockout arrangement described for 
the primary chain. 
Upon its effective operation, the selected fives 

relay 2A25 to 2A29, at its contacts 2, locks Op 
erating ground on its upper winding terminal, 
and at its contacts 5, it operates cutoff relay 
2A23 to disconnect the fives wires at contacts 
to 5. Thereupon, any ineffectively operated fives 
relay restores. 
WE8. Files selection at line-controller suitches 
Cutoff relay 2A23, at its contact 6, operates its 

auxiliary relay 2A24 to connect common-off 
normal Wire CON to the hold-magnet lead (HIM5 
to HMS) selected by the locked fives-chain re 
lay. The operate time of relay 2A24 provides a 
delay Sufficient to insure that any ineffectively 
operated fives-chain relay is completely restored. 

If, for example, the first fives relay 2A25 is 
the One operated and locked, the ground on 
the common-of-normal conductors CON (ap 
pearing responsive to the noted select-magnet 
Operation in the line-controller switches) is now 
extended through contacts of relays 2A24 and 
2A25, to hold-magnet lead HM5 extending to 

the two line-controller switches, thereby oper 
ating the corresponding hold magnet HM5 in 
each SWitch to select the first fives group of lines 
Served by the selected primary switch. 

WE9. Units Selection 

In line-controller switch CO the noted fives 
Selection connects the individual mark leads of 
the lines in the selected fives group respectively 
to the mark-units lead MU to MU5 of the line 
controller. Marking ground on any one of these 
leads closes a circuit for the upper winding of the 
aSSociated one of the units-chain relays 2B2 to 
2B6, through... normally closed make-before 
break contacts 4 of the relay, the common chain 
end conductor f 20, chained back contacts 3 of 
relays 2B6 to 2B2, to battery through closed 
contact 4 of originating-start relay 2B e, and 
resistor 208. On operating, any one of the re 
layS 2B2 to 2B6, at make contact 4, locks itself 
to battery on the input wire of the chain (direct 
ly in the case of relay f2B2, and through the 
contact-3 chain in the case of any succeeding 
One); at break contact 4 disconnects its upper 
Winding from chain-end wire i 20; and a con 
tact 3 opens the chain to restore any succeeding 
One of the relays which may have operated. At 
its contact 2, any effectively operated relay 2B2 
to 2B6 locks its upper winding terminal to 
ground at make contact 2 of originating-start 
relay 2B9 to maintain the units selection in 
dependent of the continued energization of the 
Calling line relay. 
After a slight interval, sufficient to permit the 
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clearing out of any transient condition resulting 
from two or more relays of the units chain at 
tempting to operate, auxiliary relay 2B oper 
ates, through contact 6 of the effectively oper 
:ated relay 2B2 to 2B6, to extend the sleeve lead 
of the Selected calling line into the line control 
ier. This extension is prepared by the described 
fives-Selecting action of line-controller Switch 
f000, which connects the sleeve leads of the lines 
in the selected fives group respectively to sleeve 
unitS Wires SU to SU5 of the line controler. 
The one of Such wires which corresponds to the 
Selected calling line is now extended (through 
contact of the operated units-chain relay 
(2B2 to 2B6), and through the associated con 
tact 2 to 6 of the operated auxiliary relay 2B) 
to sleeve Wire 22 of the line controller. With 
relay 2BO operated, wire 22 is connected 
through contacts to thereof to ground through 
the winding of line-test relay 2B 6. 

WE10. Calling-line test 

When the sleeve wire of the calling line is thus 
extended to line-test relay 2B6, if there is bat 
tery on the sleeve wire of the calling line (through 
the Winding of the associated hold magnet on the 
primary switch 800), line-test relay 2B16 oper 
ates as an indication that the calling line has 
been Selected and is capable of extension. Be 
cause of the relatively high resistance of line-test 
relay 2B16, neither the primary hold magnet 
HM aSSociated with the calling line, nor the lock 
out relay LO, is prematurely operated, but the 
test current flowing through relay 2B6 sufi 
ciently primes the hold magnet that it operates 
promptly when its operate circuit is later closed. 

WE11. Match-Start 

As previously noted, hold-pilot wire HEP- is 
grounded by series contacts HP of hold magnets 
HM to HM4 of line-controller switches OGO 
and 90 (Fig. 8) incident to the completion of 
primary Selection thereat. This primary selec 
tion includes the previously noted connection of 
link-test relays 2D to 2Dia to the sleeve wires 
of the line links of the selected primary switch. 
The noted grounding of wire HP starts the 
matching operation to permit it to occur while 
the described fives, and units selection and line 
test are in progress. 
Ground on Wire HP extends through contacts 
of originating-start relay 2B O to match-start 

wire 222 leading to the call-in totalizer, the call 
in allotter, and the call-in pulser (Fig. 9, Part 5). 
Ground on match-start wire 222 starts the call 
in pulser (relays 2C to 2C6) into operation 
to control the step-by-step advance of the call-in 
allotter during matching, if required. 

The call-in allotter (relays 2C to 2C2) is 
a four-position counting chain. So arranged that 
One or another of its counting relays 2C8 to 
2C2 f is in operated condition at any time. If 
the call-in allotter is in its illustrated first posi 
tion (relay 2C 8 operated and all other relays 
thereof restored), the noted extension of ground 
to match-start wire 222 closes two relay circuits 
therethrough. One such circuit is through break 
Contact 2 of relay 2C and inake Contact 3 of 
relay 2C8, to battery through the first relay 
2C22 of the call-in totalizer (relays 2C22 to 
2C24). At its contacts , relay f2O22 locks to 
ground on match-Start Wire 222. The other 
Such circuit is through break contact 3 of relay 
2Cl and make contact is of relay 2C8, to 
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battery through the first trunk call-in relay 
2C26. Relay f2C22 now operates and locks to 
record the first call-in of originating trunks, and 
relay i2C26 operates to effect the first call-in 
of originating trunks 203 by connecting the 
match-test Wires (MT to MT) of the ten 
originating trunks of the first call-in group to 
contacts 2 of link-test relays 2D to 2DO 
respectively. 
As previously described, the ten originating 

trunks of any call-in group extends respectively 
from the ten Secondary sections on the line-link 
frame. The ten line-links at any primary switch 
809 on the same line-link frame extend respec 
tively to these secondary sections. The success 
ful extension of a calling line over an originating 
trunk depends upon that trunk being idle and 
upon the line link over which it is reached being 
idle. 
AS Will later appear, when a match occurs on 

any call-in of originating trunks, match-pilot 
relay 2D operates, followed by its auxiliary 
relay 2D 2. Among other things, relay 2D2 
opens the operate circuit of relay i2Cl6 of the 
call-in pulser to prevent further advance of the 
Call-in allotter until the line controller is cleared 
out. 

WE13. Succeeding call-ins 

If no match occurs on the first call-in of 
Originating trunks, match-pilot relay 2D and 
its auxiliary relay t2D2 fail to operate, permit 
ting the call-in pulser to advance the call-in 
allotter by operating the next succeeding count 
ing relay (f2C 9) thereof and restoring the pre 
Viously Operated one (2C8). This advance re 
Sults in the restoration of the operated trunk 
call-in relay (2C26) and in the operation of the 
next Succeeding one (2C2) accompanied by the 
operation and locking of the next succeeding 
relay (i2C23) of the call-in totalizer. The 
match-test wires (MIT to MIT20) of the new 
call-in group are thus Substituted for the match 
test wires (MT to MTO) of the initial call-in 
g'Op. 

If no match results on the second call-in of 
Originating trunks, the call-in allotter is again 
advanced by the call-in pulser, causing the oper 
ated trunk-call-in relay to restore and the next 
Succeeding one to operate, along with the third 
totalizer relay. 

If no match results on the third call-in, the 
Operated call-in relay is restored and the remain 
ing One is operated to call in the fourth and final 
group of originating trunks for test. 

Since the corresponding call-in totalizer relays 
2C22 to 2C25 are operated along with the trunk 

call-in relays 2C26 to 2C29, and are held locked 
following their operation, if matching does not 
occur on the fourth call-in, the next succeeding 
operation of relay i2O6 of the call-in pulser 
closes a circuit through series contacts 2 of call-in 
totalizer relays 2C22 to 2C25 for clearout relay 
2B8, to clear out the line controller and return 

it and the line-controller switches to normal con 
dition, aS is hereinafter described. 

WE14. Matching 
As previously stated, the line links serving the 

selected primary switch are tested respectively 
by link-test relays 2D to 2DO, over wires 
LT to Ti 0. Any link-test relay now stands 
operated subject to the corresponding line link 
being idle (having no ground on its sleeve wire 
to shunt the link-test relay). 
Since the ten line links Serving any line-link 





2,587,103 
31 

The secondary hold magnet associated with 
the matched originating trunk is operated by 
the closure of contacts 5 of relay 2BT to ground 
the associated make contact 2 of each trial 
test relay 2D 3 to 2D22, thereby extending 
ground, through the front contact 2 of the oper 
ated and locked trunk-test relay, through the 
associated front contact of the operated one of 
the trunk call-in relays 2C26 to 2C29, to the 
match-test, conductor MIT (see Fig. 9) of the 
matched originating trunk. The operate Wind 
ing of the associated hold magnet (such as 
HM8R) is thereby energized in a circuit over the 
sleeve wire S of the associated originating trunk 
to battery in the associated block coupler 500, 
as previously traced. By the operation of this 
hold magnet, the tip, ring, and sleeve conductoi's 
T, R, and S of the matched originating trunk 
203 are thereby connected respectively to the 
corresponding conductors of the line link 292, 
and therethrough With the corresponding con 
ductors of the calling line. 
The foregoing extension of the calling line, 

over the matched line link to the matched Origi 
nating trunk, constitutes seizure of the block coll 
pler 500 serving the originating trunk. This 
block coupler responds to seizure by placing hold 
ing ground on its incoming sleeve (as herein 
before described) in substitution for the idle 
indicating battery potential formerly appearing 
thereon, thereby providing a holding circuit for 
the primary and secondary hold magnets effec 
tive to hold them after the line-controller appa 
ratus has cleared out. 

WE.7. Clearing out 

Line-test relay 2Bf 6 restores responsive to 
being short-circuited by the noted grounding of 
the sleeve wire of the calling line incidental to 
the operation of the associated primary hold 
magnet. The appreciable interval of time re 
quired for relay 2B 6 to restore responsive to 
being short-circuited is sufficient to permit the 
seized block coupler to return holding ground 
over the sleeve wire of the established connec 
tion before the line controller clears out. 
With operate relay 2B operated and locked, 

the restoration of relay 2B6 operates clearOut. 
relay 2B8, which at its contacts 3 locks to 
ground on common-off-normal Wire CON, and 
at its contacts 2 and , removes locking ground 
and preference-chain battery from relays 2A2 
to 2A of the originating primary chain, re 
storing the operated one thereof. 

Cutoff relay 2A and originating-start relay 
2BiQ restore responsive to the opening of con 

tacts 3 of the primary chain relay. Originating 
start relay 2BO at its contacts 3 and 5 renoves 
locking ground and preference-chain battery 
from the upper windings of relay 2A25 to 2A29 
of the fives chain, restoring the operated One 
thereof, followed consequently by the restoration 
of cutoff relay 2A23 and its auxiliary relay 
2A24; at its contacts 4 and 2, it removes pref 

erence-chain battery and locking ground from 
the upper windings of units-chain relays 2B2 to 
2B6, restoring the operated one thereof, followed 
by the restoration of their auxiliary relay 2B ; 
at its contact 6, it removes starting ground from 
the cycle timer (relays 2B to 2B5), causing 
immediate restoration of all operated relays 
thereof; and at its contact it removes locking 
chain ground from the trunk-test relays f2D3 
to 2D22, thereby restoring the operated one 
thereof, followed by the consequent restoration 
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of match-pilot relay 2D and its auxiliary relay 
2D2. 
The restoration of the operated trunk-test re 

lay 2D 3 to 2D22 ungrounds the previously 
grounded link-select-magnet wire LSM to 
LSM 6, permitting the operated primary and sec 
ondary select magnets to restore, and the restora 
tion of the operated fives-chain relay 2A25 to 
2A29 releases the corresponding pair of hold 
magnets in the line-controller SWitches. Re 
sponsive to either operation, signal battery is re 
moved from conductor PS-ON, releasing operate 
relay 2B to open the initial circuit of clearout 
relay 2B 8, leaving that relay locked to com 
mon-off-normal conductor CON if it is still 
grounded. 
Upon the noted release of the locked primary 

chain relay 2A2 to 2Aff, ground is removed 
from the aiSSociated Select-magnet wire SM, per 
mitting both line-controller switches (800 and 
f(0) to clear out. The restoration of the Select 
magnets SM in such switches opens contacts 007 
and 07 (shown in Fig. 4) which ungrounds wire 
CON to open the locking circuit of clearout relay 
2B8. The restoration of relay 2B8 completes 
the clearing out of the line controller, except for 
a partial operation of the call-in pulser to cause 
an interim advance of the call-in allotter. 
Clearout relay 2B 8, at its contacts f and 2, 

ireplaces locking ground and preference-chain 
battery on the relays of the originating primary 
chain, thereby rendering the line controller again 
receptive to an originating call. Its contacts 5 
reground armature Spring 2 of terminating-start 
relay 2B8, thereby rendering the line controller 
again receptive to a terminating call. 

WE18. Progress advance of call-in allotter 

As a further result of its described restoration, 
originating-start relay 2B 0, at its contacts , 
removes the ground connection originally applied 
to match-start wire 222, but that wire remains 
grounded temporarily by the call-in pulser, 
wherein relays 2C4 and 2C5 are operated (as 
Will be later described), and relay 2C6 is un 
operated because its operating wire 223 was dis 
connected by relay 2D 2. 
Upon its described restoration following the 

restoration of relay 2B is), relay 2D2 reconnects 
Wire 223 to the grounded match-start wire 222, 
whereupon relay 2Cl6 operates preparatory to 
advancing the call-in allotter another step. Re 
lays 2C4 to 2C6 are thereby restored success 
ively. The Operation is terminated at that point, 
for the driving ground is removed from the 
match-start wire by contacts of relay f2C4. 
Upon lestoring, relay 2Cl6, at its back contact, 
causes the next succeeding relay (such as 2C9) 
of the call-in allotter to operate (as will be here 
in after described), thereby preparing for calling 
in the next Succeeding call-in group of originat 
ing trunks when the line controller is again taken 
for uSe for originating-cell operation. 

WE19. Operation of call-in allotter 

The call-in allotter, comprising control relay 
2C 7 and allotting relay 208 to 2C2, is 
shown in the first of its four allotting positions, 
the position which it assumes automatically when 
current is first applied to the line controller. At 
this time, the Odd branch 233 of its control con 
ductor 23 is grounded, through break contact 
2 of relay 206 and break contact of relay 
i2C, operating the first allotting relay f2C8 





serving a line-link primary switch 800 are equally 
loaded. That is to say that the total number of 
equipped originating trunks should be appor 
tioned approximately evenly among the ten Sec 
ondary Sections on the line-link frame. 

VE20. Operation of the choice allotier 
The choice allotter (Fig. 9, Part 3), comprising 

the thirteen relays 2C to 2Cl3, is a Specialized 
counting chain arranged to assume allotting posi 
tions 1 to 10 Successively in a cycle. Its purpose 
is to shift first choice successively among the ten 
associated primary switches 800, among the ten 
secondary sections (sections of five switches 900), 
and among the five fives groups of lines Served by 
any primary switch 808. ?? 
The allotting relays are 2C4 to 2Cl3. They 

are controlled by relays 2C and 2C2 over odd 
and even control wires. Relay 203 is employed 
to disconnect, relay 2C4 when relay 2C5 oper 
ates, and to hold it disconnected until a new cycle 
of operations is about to begin, thereby avoiding 
the necessity for a back-contact chain such as 
that of relays 2C9 to 2C2 of the call-in al 
lotter. 
The choice allotter is illustrated in position 1. 

In that position, the first allotting relay 2C4 
stands operated through closed contacts of relays 
2C2 and 2C3, and all other relays of the allotter 

are restored. 

VE200. Residitai-stick control relays 
Control relays 2C and 2C2 are referred to as 

residual-stick relayS. Such a relay, upon being 
open-circuited after operation, retains sufficient 
residual magnetism to hold its armature operated 
against its Spring load until the residual mag 
netism is neutralized. Each Such reiay has tan 
dem Windings, differentially Connected. 

Control relays f2C and 2C2 are controlled 
primarily by relay 2B5 of the cycle timer, which 
is operated at the initiation of each originating 
Operation and is restored. When the line controller 
is cleared out. The arrangement is such that the 
advance of the choice allotter (from one position 
to the next) occurs incidental to the clearing-out 
operation of the line controller, between Suc 
cessive originating uses thereof. 
With cycle-timer relay 2Bf5 restored, and with 

both of the control relays f2C and 2C2 in their 
iliustrated restored condition, both windings of 
relay f2C stand open, but both windings of relay 
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tacts 4 of relay 2B5 transfer ground back from 
the circuit of relay 2C to the circuit of relay 
2C2. Relay 2C remains operated by residual 
magnetism, and relay 2C2 is operated by its lower 
winding, energized alone. The control relays 
2Cl and 2C2 are now in position 2, both relays 

operated. - 

When relay 2Bf5 operates the next time, on 
the line controller being again taken into origi 
nating use, it again removes ground from the 
circuit of relay 12C2 (leaving that relay held 
operated by residual magnetism), and again ap 
plies ground to the circuit of relay 2C, energiz 
ing both its Windings. The upper (armature 
end) winding acts to reverse the flow of flux 
through the armature end of the core (not shown) 
and through the armature (not shown) causing 
the relay to release when the flux therethrough 
approaches zero value. Having released, the re 
lay does not reoperate so long as the two differ 
entially connected windings are both energized. 
Relays 2Cl and 2C2 are now in position 2.5, 
relay f2C2 being operated alone. 
When relay 2Bf5 next restores, incident to the 

Clearing out operation of the line controller, the 
upper (armature-end) winding of relay 2C2 is 
energized in parallel with the lower winding 
thereof (through the contacts of the restored 
relay 2C) causing relay i2C2 to restore and 
remain restored for reasons given in connection 
With relay 2C. Relays 2C and 2C2 are now 
again in position 1 (being both restored), at the 
beginning point of a new cycle. 

In Summary, considering relays 2C and 2C2 
in position 1 (both restored), (1) relay 2C first 
Operates to bring them into position 1.5; (2) re 
lay 2C2 later operates to bring them into posi 
tion 2 (both operated); (3) relay 2C restores 
to bring them into position 2.5 (relay i2C2 oper 
ated alone); and (4) relay 2C2 restores to bring 
then back into position 1 (both restored). 
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2C2 stand closed. The lower (heel-end) wind 
ing of relay 2C2 is energized through break con 
tacts (2 and 4) of relays 2B23 and 2B 5, and 
its upper (armature-end) winding is energized in 
parallel thereWith through the break contacts of 
relay 2C. With the two windings energized in 
opposition, as indicated, relay 12C2 remains un 
Operated. COntro reays i 2C and 2C2 are nowy 
in position , both restored. 
When relay 2B5 next operates, upon a seizure 

of the line controller for Originating operation, its 
Contacts 4 disconnect ground from both windings 
of relay 202 (leaving it unoperated) and trans 
fer ground to the circuit of relay 2Cf. With 
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relay 2C2 unoperated, only the lower winding of 
relay 2C is energized, the upper winding thereof 
being disconnected. Relay i2C is now operated 
by its lower winding, energized alone. Upon 
Operating, it disconnects the upper winding of 
relay i2C2 from in parallel with the lower winding 
thereof. Relays 2C and 2C2 are now in posi 
tion 1.5, relay i2C being operated alone. 
When the line controller next clears out, con 

70 

VE20b. Allotting-relay action 
With the allotter in its illustrated first posi 

tion, all relays thereof are restored except the 
first allotting relay 2C4. Relay i2C4 is operated 
from ground, closed contacts 3 of relay i2C2, odd 
control conductor 24, the closed contacts of 
relay f2O3, and through the upper winding of 
relay 2C4 to battery. The input wires of the al 
lotter (control ground at contacts 3 of relay 
2C2, and wires 243 to 246) are thus connected 

to their respective odd branches through break 
contacts 3, , 2, 5, and 6 of control relay i2C2, 
and the odd branches of wires 243, 244, and 
246 are connected to their respective output 
wires through make contacts , 2, and 4 of 
relay 204. r 
The choice allotter remains in its illustrated 

position until the second control relay 202 
operates to bring relay f2Cl and 2C2 into posi 
tion 2 (both operated) at the end of the next en 
Suling originating-call operation. Relay 2C2, on 
operating, Switches the input wires 243 to 24s 
from their odd branches to their even branches, 
thus advancing the allotter to position 1.5. 
Through its make-before-break contacts 3, 

relay 2C2 transfers control ground from the odd 
control conductor 24 to the even control con 
ductor 242, thereby opening the initial circuit of 
relay 2C4 and energizing three windings in se 
ries through make contacts 3 of relay 2C4. They 
are the upper winding of relay 2C5, the lower 
winding of 2C4, and the winding of cutoff relay 
2C3. The holding winding of relay 12C4 is em 



2,587, i08 
3. 

ployed to hold that relay operated after ground is 
removed from the odd wire 24, whereby the 
operate circuit of relay f 2C5 (through contacts 3 
of relay 2C4) is maintained intact. Relay 203 
is operated to disconnect the upper winding of 
relay 2C4 from the odd wire 24 f, and is ar 
ranged to be held operated through the holding 
windings of Succeeding allotting relays until the 
point is reached in the operation of the choice al 
lotter at which it should be restored to reconnect 
the No. allotting relay f2C4. 
The second allotting relay 205 is operated by 

the energization of its upper winding. It prepares 
a circuit at its contacts 3 for operating relay 
2C6; at its contacts f and 4, it connects the as 
Sociated No. 2 output wires to the currently ef 
fective even branches of input wires 243, and 
(246; and at its contacts 2 it connects wire f of 
group 252 to the even branch of conductor 244. 
The allotter is now in position 2 (relays f2C to 
2C5 operated). 
The next ensuing originating use of the line 

controller restores relays 2Cl and 2C2 as 
described. Relay 2C2 disconnects the even 
branches of the input wires and Substitutes the 
odd branches. The allotter is thus advanced to 
position 2.5 (relays f2C3 to i2C5 operated). 
The transfer of control ground from the even 

control conductor 242 back to the odd conductor 
24 opens the noted operate circuit (upper wind 

ing) of the second allotting relay 205 and closes 
the operate circuit (upper winding) of the third 
allotting relay 2C6, in series with the lower 
winding of relay 205 and the winding of 2C3. 
Relay i2O6 accordingly operates and relays f2C5 
and 2C3 remain operated in Series therewith. 
The noted opening of the operate circuit of relay 
2C5 deprives relay 2C4 of holding current 
(through its lower winding) causing it to re 
store. The allotter is now in position 3 (relays 
2C3, 205, and 2C6 operated). 
From this point, the choice-allotter action pro 

cedes in a progressive wave-like motion wherein 
the last preceding allotting relay is held Operated 
in the operating circuit of the newly operated 
one, but the second preceding allotting relay is 
open-circuited and restored. Accordingly, except 
for a momentary half-step (transition) interval, 
only two allotting relays (2C4 to 2Cl3) are in 
operated condition at any one time, but only the 
last-operated one closes effective allotting circuits 
because of the action of control relay 202 in 
shifting the allotter input wires 243 to 246 back 
and forth between their odd and even branches. 
When the allotter reaches its ninth position, 

the ninth allotting relay 2Cl2 stands operated 
from ground on odd control conductor 124, con 
tacts 3 of the Operated eighth allotting relay 
2C, lower winding of relay 2C, and relay 
2C3, to battery. Relays 2C3, 2G and 2C2 

are held operated over this circuit, and all other 
relays of the allotter are in restored condition. 
When control relay 202 is next operated, the 

tenth (and final) allotting relay 203 is oper 
ated through contacts 3 of relay 2Cf2, in series 
with the holding winding of relay 202, but this " 
circuit does not include cutoff relay f2C3. As a 
result, f2C3 restores along with relay 2C, 
leaving relays 2Cf2 and 12Cl3 operated. 
When control relay f2O2 next restores, the 

consequent removal of ground from the even 
control conductors 242 restores relay 2012 and 
2Cl3, and the reconnection of ground to the 
odd-control conductor 24 reoperates relay 
2C4, through the contacts of the restored cut 
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into its illustrated first position to start a new 
cycle of operations. 

VE20c. Effect of choice-allotter action. 
Froin the foregoing, it is clear that battery on 

Wire 24 is applied Successively to the ten choice 
Wires to 0 of group 25 leading to the originat 
ing primary chain of relays f2A2 to 2A, there 
by shifting first choice progressively from the first 
to the tenth of the line-link primary switches 
which these relays respectively represent. 
Since each of the five wires to 5 in group 

A 252 (extending from the choice allotter to the 
chain of reference contacts associated with the 
upper windings of fives-chain relays 2A25 to 
S2A29) are connected to the contacts 2 of two 
adjacent allotting relays (2C and f 2C5, Í 2CS 
and 2C, etc., to i2Cl2, and i2CA3) in the choice 
allotter, the first choice to locking battery on wire 
244 is shifted successively through the fives 
groups which these relays respectively represent. 
These five shifts occur on the respective odd 
numbered steps of the allotter. 

Locking ground potential (represented by wire 
246) is applied successively to the ten choice 

Wires to 9 in group 254, leading to the trunk 
test relays f2O3 to 2D22, thereby shifting first 
choice progressively from the first to the tenth of 
the line-link secondary sections, which are repre 
Sented respectively by the trunk-test relays. 
The shifting of the preference among the pri 

maly SWitches insures that a call from any given 
primary Switch will eventually be afforded access 
to the line controller, irrespective of circuit con 
ditions and matching conditions relating to the 
other primary switches; the shifting of the pref 
erence among the five groups of lines on a pri 
mary Switch similarly acts to insure the eventual 
access to the line controller of a line in any fives 
group, irrespective of conditions surrounding the 
lines in the other fives group served by the same 
primary Switch; and the shifting of the prefer 
ence among the ten secondary sections on the 
line-link frame acts to spread the originating 
calls evenly among them. 

Giving first choice to the secondary sections in 
regular order, combined with the previously de 
Scribed operation of the call-in allotter, serves to 
randomize the originating trunks 263 almost conn 
pletely (provided care is taken as previously in 
dicated with respect to which are equipped and 
which are unequipped in any call-in group) to 
the end that (1) the block couplers 500 have uni 
form traffic loads and (2) any tendency toward 
unbalanced load distribution which might result 
in unnecessary originating-action match failures 
is greatly minimized. 

VE21. Cycle-timer operation 
The cycle timer (relays 2B to 2B5) is 

provided primarily to clear out the line con 
troller and return it to normal condition when 
the clearing-out operation does not occur nor 
mally. As noted hereinbefore, the cycle timer 
must defer its initiation of the clearing-out op 
eration for an interval long enough to permit 
the line controller to function normally when 
four Successive trunk-call-in operations are re 
quired. The waiting time afforded by the cycle 
tinner is principally, the time required for relays 

| 2B i to 2B || 4 - to restore successively urider 
short-circuited slow-restoring conditions. 
When originating-start relay 2B () operates, 

its contacts 6 apply starting ground to the cycle 
timer. as noted hereinbefore, operating relays 

off relay 12C3 to bring the choice allotter again 2B? to (2B? 5 in succession. Relay 2B is 
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operated through closed contacts 2 of relay 2Bf5, 
and each of the relays f2B i? to 2B14, at its 
contacts 2, closes an operate circuit for the next 
succeeding relay. Relay 2B 5, at its make-be 
fore-break contacts 2, locks itself and the pre 
ceding relays to the incoming grounded Operate 
wire (in preparation for the restoration of relays 
23 to 2B4 in succession) at the same time 
opening the initial operating path to prevent in 
terference with the intended prompt restoration 
of all the relays whenever relay 230 restores. 
Relay 2B5, at its contacts i, grounds the re 

storing wire for relays i2B to 2B4, thereby 
directly short-circuiting the winding of relay 
2B . The additional time required for relays 
2Bi 2 to 2B5 to operate after 2B Operates 

insures that the current through the winding of 
relay 23 it has reach substantially its full value 
by the time the restoring short-circuit is applied. 

Relays 2B is to iZB 4 now restere in Succes 
sion, each of the relays í 2B í í tC í2B3, On re 
storing, extending ground at its contacts i to 
short-circuit the winding of the next relay. 
When the line controller completes its nornal 

operation and clears out before the action of the 
cycle timer has reached the point at which relay 
i2B4 restores, the renoval of control ground 
from the cycle timer, at contacts of relay 2BiQ, 
causes a quick restoration of relay 28:5 and aily 
still-operated ones of the relays 2Bi to i2B 4. 
If, for example, relays 2B if to 2Bf3 have re 
stored as described, and reiay í 2Pí á is Stiii CP 
erated when contacts 6 of relay 2B) open, a 
local self-locking series circuit exists, for relayS 
f2B is and 2B5. This circuit is from ground 
through contacts of relays 2B 5 and 2B 3, 
the winding of relay 2BA, contacts 2 of the 
same relay, and through the winding of relay 
2B 5 to battery. When this circuit becomes ef 

fective (upon the opening of the previously closed : 
contacts 6 of relay 2BO), the current flow 
through the Winding of relay 2B4 reverses, 
causing a reversal of flux through the magnetic 
structure (not shown). During this reversal, 
relay 2B 4 restored, opening the noted inci 
dental local locking circuit at its contactS 2. 
Relay 235 responsively restores. The action 
is similar when any preceding relay of the cycie 
timer is still operated when relay 2B10 restores. 
Since the noted current reversal results in a 
prompt and satisfactory clearing out of the cycle ?>? 
timer, the circuit has been left in its illustrated 
simple form rather than providing sufficient con 
tact pairs on relay í2B!8 or on relay í2Bí5 to 
isolate the several circuits. ? 
When the line controller has not cleared out ?. 

by the time relay 2B 4 of the cycle timer re 
stores responsive to being short-circuited upon 
the restoration of relay 2B i3, clearOut relay 
2B8 is operated through break contact 3 of 
relay 2B4 and make contact 3 of relay 2Bf5 
to initiate the clearing-out Operation. 

WE22. Time-out group 
The time-out group (relays 2B9 to 2B24) is 

provided to halt the originating action of the line 
controller for a short period (say, from 9 to 18 
seconds) when at least ten successive attempts 
to extend a calling line have all been unsuccess 
full. The minimum number of lESUcceSSiful Op 
erations has been set at ten to give each of the 
line-link primary switches first-choice access to 
the originating primary chain. 
The purpose of the time-out feature is to mini 
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and useless operations of the line-controller 
switches 303 and 30. 
Two conditions other than circuit failure with 

in the line controller or in the line-controller 
switches can cause the line controller to execute 
a series of unsuccessful originating operations. 

First, the trafic load on ühe line links and on 
the originating trunks may be sufficiently heavy 
that, for a period of time, no match is possible to 
an idle originating trunk from any primary 
SWitch. 

Second, if the sieeve circuit of a calling line 
(between its sleeve Wire S and battery) is open, 
the hold magnet, thereof cannot be operated to 
extend that line. This condition is detected in 
the line controller by the failure of line-test re 
lay 2B6 to operate. 
When an originating operation of the line coll 

troller is successful, operate relay 2B operates 
as described (to effect operation of the concerned 
primary and secondary hold magnetS) prior to 
the operation of clearout relay 2B 8, but when 
the originating operation is not successful, relay 
12B if does not operate. Clearout relay 2B8 is 
then operated, either through the chain contacts 
2 of the call-in totalizer (relays í 2C22 to i 2C25, or 
Contacts 3 of relayS 2B and 2B5 of the cycle 
timer. It is only when clearout relay A2B8 oper 
ates with operate relay 2B still unoperated that 
ground is placed effectively on input, Wire 245 of 
the choice allotter, which is the Wire thereof aSSO 
ciated with the time-out group. Such ground is 
through break contact 2 of operate relay 2Bil, 
make contacts and 4 of relays 2B and 2B8, 
to wire 245. Subject to the choice allotter being 
in position 10, the ground on input wire 245 is 
extended through make contacts 5 of relays 2C2 
and 2C3 to wire it of the time-out group í 253, 
operating pickup relay 2B 9. Relay 2BS lockS. 
itself to ground through break contacts 2 of re 
lays 2BE and 2B9, and the break contacts of 
stop relay 2B2. 

If a Successful Originating operation Occurs on 
any one of the next nine tries by the line con 
troller, pickup relay 2B 9 is unlocked and re 
stored by operate relay i2B:... But, if each of 
the next nine originating operations of the line 
controller are unsuccessful, pickup relay 2B9 re 
mains locked operated to cause the line controller 
to time Out after the choice allotter has advanced 
from position 10, and through positions 1 to 8, 
to reach position 9. In this event, ground on in 
put wire 245 of the choice allotter is extended 
through break contact 5 of relay 2C2, make con 
tact 5 of relay 2C 2. Conductor 9 in group 253, 
and make contact of pickup relay 2B 9, to 
start relay 2B2). Start, relay 2B2, operates and 
locks operated (at its contacts 3) through con 
tacts of pickup relay 2B 9; at contacts 4, pre 
pares a circuit for stop relay 2B2; at contacts 3, 
places ground directly on the associated input 
wire 245 of the choice allotter; at contacts 6, 
disconnects originating-start relay f2B to dis 
able originating operation of the line controller 
during the time-out period; and at contacts. 2, 
places starting ground on the time-out pulser 
(relays 2B22 to i2B2a). The line controller is 
now at the beginning of its time-out period 
wherein it is unresponsive to calls originated on 
its associated line-link frame, as originating 
start relay 2B: ) is disconnected at contacts 6 of 
start relay 2B29. 
Responsive to the closure of contacts 2 of start 

relay 2B20, relays 2B22 to 2B24, comprising 
mize useless relay operations in the line.controller 5 the time-out pulser, operate in Succession and to 
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restore in succession to generate driving pulses 
for the choice allotter during the time-out period 
of the line controller. These relays are slow-re 
storing sleeved relays, adjusted to tranSrinit drivr 
ing impulses to the choice allotter at a relatively 
low frequency, such as one impulse every second 
or two. The arrangement is such that nine steps 
of the choice allotter are required to return the 
line controller to active condition with respect to 
originating calls, giving a delay ranging from, Say 
nine to eighteen seconds, depending upon the ad 
justment of the relays of the time-out pulser. 
On each operation and restoration of the relays 

of the time-out pulser, relay 2B23, at its con 
tacts 2, transmits a driving impulse to control 
relays 2C and 2C2 of the choice allotter as pre 
viously described for contacts 4 of the cycle-timer 
relay 2Bf5, causing the choice allotter to ad 
vance One step for each Operation of the time-out 
pulser. 

Nothing further occurs within the time-out 
group of relays until the choice allotter has ad 
vanced nine steps following the operation of start 
relay 2B20, at which time it arrives in position 8. 
The choice allotter arrives in any new position : 
with pulser relays 2B22 and 2B23 restored and 
with relay 2B24 still operated. 
With start relay 2B20 operated, and with the 

choice allotter in position 8, operating ground on 
wire 245 is extended to stop relay f2B2, through 
mark contact 5 of relay 2C2 and 2Clf, and over 
Conductor 8 in group 253. Upon operating, stop 
relay 2B20 opens its contacts to restore pickup 
relay 2B9, which at its contacts , restores start 
relay f2B29. 
start ground from the time-out pulser before the 
next cycle thereof starts. At its contacts 6, relay 
2B20 terminates the time-out period by recon 
necting the originating-start relay f2B 0. 

VE23. Traffic metering 
The line controller is arranged to operate two 

meters (not shown) indicative of the disposition 
of originated calls handled by the line controller. 
These meters are operated over originated-calls 
completed wire OCC and originated-calls-lost 
wire OCL (Fig. 9, Part 2). 

Each time operate relay 2B7 operates (in 
cidental to the closure of the hold-magnet cir 
cuits in the normal course of events following 
matching), it grounds wire OCC as an indica 
tion that an originating call has been completed; 
that is, extended successfully through the line 
link frame. 
The metering of lost originating calls is not so 

readily accomplished, as an operation of the line 
controller Which finds all matching paths un 
available does not necessarily mean that a call 
is lost, for a calling subscriber often has only 
to Wait a Short time for a path to become avail 
able. It is considered, however, that any con 
dition causing the time-out group to function 
as described to retire the line controller from 
originating Operation (after at least ten unsuc 
cessful originating-call attempts) causes a delay 
amounting to a lost call. Accordingly, each time 
start relay 2B2 operates to begin a time-out 
period, it grounds originating-calls-lost wire 
OCT to record a lost originating call. The read 
ing of the originating-calls-lost meter, however, 
is not intended to show the precise number of 
lost Originating calls. In this regard, note that 
a calling line with an open sleeve wire S will 
cause repeated groundings of wire OCL until the 
condition is remedied. - 

Relay 2B20 restores and removes 3. 
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WF, DETAILED TERMINATING-CALL OPERATION 

WF1. Primary, fives, and units marking 
When the block translator i 800 receives digit 

information from a calling block coupler 500 
identifying a line terminated on the line-link 
frame served by a specific line controller 200, 
it translates that information into a primary 
digit, a fives digit, and a units digit, and trans 
mits the translated digit information to the con 
cerned line controller by simultaneously ground 

5 

20 

ing one of ten P leads, one of five F leads, and 
one of five U leads extending between the block 
translator and the line controller. These three 
sets of leads are shown at the lower margin of 
Fig. 9, Part 1. These sets correspond respectively 
to the primary, fives and units digits of translated 
information. 
The grounding of an F lead or a U lead by 

the block translator causes no immediate re 
sponse, for operating battery is withheld from 
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the associated lower Windings of the fives-chain 
and units-chain relays until auxiliary relay 2B9 
of the terminating-control group has operated 
to close its contacts f and 2. Interference is 
thereby avoided with originating control action, 
if it is in progreSS. 

VF2. Primary selection 
The grounding of the selected P. lead incom 

ing from the block translator causes the im 
mediate operation of the associated one of the 
ten relays 2A2 to 2A2 in the terminating 
primary chain to select the corresponding line 
link primary switch. Upon operating, any relay 
2A2 to 2A2, at its contacts 3, prepares to 
ground the associated select-magnet wire SM 
leading to the line-controller Switches, and at 
its contacts 2, it grounds the operate wire for 
the terminating-start relay f2B8. The circuit 
of relay 2B8 includes break contact 9 of origi 
nating-start relay 2B 0, whereby relay 2B8 
does not operate for the time being if originat 
ing operation is in progreSS, 
VF3. Seieing the terminating-control group 
Upon operating, terminating-start relay 2B8, 

at its contacts 3, opens the input ground wire 
to the selecting contacts of the originating pri 
mary chain, and at its contacts 4, it locks op 
erated independent of contacts 9 of relay 2B), 
to give terminating operation undisputed pre 
ference in the event of a close race between relays 
f2B8 and 2B10; at contacts 6, it connects hold 
pilot wire HPI to terminating-frame wire TF 
as a preparatory action, rather than immedi 
ately grounding wire TF as in the former appli 
cation. At its contacts 5, relay 2B8 transfers 
the associated control wire from the circuit or 
originating-start relay 2B 0 to the circuit of 
terminating-start-auxiliary relay f2B9; and at 
its contacts 2, it operates cutoff relay 2A 

65 

70 tacts 
associated control wire, operating relay 2B9 

through break contacts 5 of clearout relay 2B8. 
Cutoff relay 2A disconnects the associated 

leads P to P0 incoming from the line-link pri 
mary switches 800 to insure that no more than 
one relay 2A2 to 2A is operated in the origi 
nating primary chain, thereby avoiding crossed 
Wire interference With the Selection at the ter 
minating primary chain. Relay 2Al at its con 

il, extends its operating ground to the 

through make contacts 5 of relay 2B8. 
VF4. Fies and units selection, 

Auxiliary terminating-startrelay 2B9, at con 
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tacts 4, connects up the called-line-sleeve wire 
CLS as a preparatory measure; at contacts 2 
and , it applies operating battery to the lower 
Windings of the fives and units relays (2A25 
to 2A29, and 2B2 to 2B6), whereupon the 
Selected relay in each chain operates, followed 
by relays 2A23, 2A24, and 2B, as herein 
before described; at contacts 3 it grounds the 
multiplied make contacts 3 in the terminating 
primary chain (relays 2A2 to 2A2) which 
are aSSociated with the Select-magnet Wires SM 
to SMC of the line-controller switches. 00) and 

), thereby grounding the select-magnet wire 
SM corresponding to the selected primary switch. 
WF5. Primary selection at the line-controller 

Suitches 

The two line-controller switches OGO and 00 
noW Operate as described to set themselves ac 
cording to the selected primary switch 800. As 
hereinbefore described, operation of hold mag 
nets HM to HMA of SWitches 900 and OO 
grounds the hold-pilot wires HP. With con 
tacts 6 of relay 2B8 closed, as previously noted, 
ground is thereby placed on terminating-frame 
wire TF of the line controller, thereby identify 
ing the called line-link frame and starting match 
ing in the block controller, as hereinafter de 
Scribed. 

WF6. Link: test 
Incidental to their primary-switch selecting. 

Operation, line-controller switch 908 connects 
the link-test relays 2D to 2D to (over wires 
LT to TT) respectively to the sleeve wire S 
of the line links 22 extending from the selected 
primary Switch, causing any such relay to oper 
ate Subject to its corresponding line link being 
idle, as described for originating action. On 
operating, any link-test relay 2D to 2D 0, 
at contacts , connects battery (on wires ISM 
to LSMi) to the associated one of link wires 
?LK to LK49, through the corresponding series 
connected primary and Secondary select mag 
netS. Battery so placed on any wire LK informs 
the block controller 600 that the corresponding 
connected line link is idle. Moreover, the closure 
of the noted contact of any link-test relay 
prefaces a circuit for operating the correspond 
ing primary and secondary select magnets on 
the line-link frame if a. path is matched over 
the corresponding line link. 
WF7. Fives selection at the line-controller suitches 
As a part of their primary selection, the line 

controller switches jointly ground common-off 
normal wire CON (Fig. 9, Part 1) as described, 
At this time, ground on wire CON locks relay 
A2B8 thereover through its contacts , and com 
pletes a circuit through contacts of auxiliary 
relay 2A24 and make contact of the operated 
fives relay (2B25 to 2B29), over the associated 
wire FM5 to HM9, for operating the hold mag 
net HM5 to HMS in the two line-controller 
Switches which corresponds to the selected fives 
group of lines on the selected primary switch 
800. As previously described, the sleeve wires 
S of the fives lines in the selected fives group 
are thereby connected respectively to the five 
Sleeve-unitS wires SU incoming to the line con 
troller. 

WF8. Sleeve of called line eactended back 
With units selection having been made in the 

line controller, by the described operation of one 
of the units relays 2B2 to || 2B6, the wire sU 
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which represents the sleeve of the called line 
is now extended through contacts of the oper 
ated units relay (2B2 to 2BS), a contact. 2 
to 6 of the operated auxiliary relay (2B, local 
sleeve conductor. 228, and contact 4 of relay 
2B9, to the called-line-sleeve wire CLS lead 

ing to the block controller f600, enabling the 
block controller to test the called line thereover, 
and to later operate the hold magnet of the called 
line thereover. 

WF9. Line-test Start 
The last noted hold-magnet operation in the 

line-controller switches (90 and f causes 
hold-pilot wire HP-2 incoming to the line con 
troller to become grounded as hereinbefore de 
scribed. The local branch of this wire Stands 
open in the line controller at contacts. of 
originating-start relay 2B9, but a multiple of 
this wire is extended to the block controller as 
the testi-start Wire TS. With Wire TEF" of this 
line controller grounded as described, the ground-- 
ing of this Wire acts in the block controller, to 
start the testing of the called line. 

WF10. Matching and connection eactension 
If an idle path can be matched to the called 

line (over an idle block link 26, terminating 
trunk. 207, and line link 202), and if the called 
line tests idle, the block controller 60 first 
causes the elements of the matched path to be 
selected, and then operates the appropriate hold 
magnets to cause the connection to be extended 
thereover to the called line. 
To cause the matched line link to be selected, 

the block controller grounds the corresponding 
link wire LK, operating the concerned primary 
and secondary select magnets on the line-link 
frame through make contact of the associated 
link-test relay (i 2D to i 2D 10) of the line cori 
troller, and over the associated link-select-mag 
net wire LSM. Operation of these Select mag 
nets extends battery to wire PS-ON as here 
inbefore described. Off-normal wire ON (Fig. 9, 
Part 2, lower margin) is multiplied thereto, ex 
tending battery to the block controller as a sig 
nal that line-link selection has occurred. 
The primary and secondary hold magnets oil 

the block-link frame. and the secondary hold 
magnet on the line-link frame are operated as 
described. The hold magnet individual to the 
called line is operated (to connect the called line 
to the primary end of the matched line link) by 
ground placed on wire CTS by the block control 
ler, such wire having been cominected to the 
sleeve of the called line as described, 

WF11. Clearing out 
Wheli, their operation has been conpleted, the 

block controller 6 aid block translator 8C 
clear out. The clearing cut of the block trans 
lator open-circuits and restores the operated digit 
relay in the terminating primary chain, in the 
fives chain, and in the units chain of the line 
controller. This permits the associated relays 
2A23, 2A24, and 2B of the five and units 
chains to restore. The restoration of the digit 
relay (12A, 2 to 2A2) in the terminating. pri 
mary chain opens the previously grounded SM. 
wire to clear out the line-controller Switches, and 
it opens the upper winding of terminating-start 
relay 2B8, leaving that relay locked to wire CON. 
When the line-controller switches clear out, 

they restore any operated ones of link-test relays 
| 2pi to 2D 10, and they unground common-off 
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troller in operating the secondary hold magnet 
on the block-link frame. 

3. On terminating calls, the secondary hold 
Imagne (Switch SSG) on the called ine-link fra NIS 
is operated by the block controller in multigl3 
with the secondary hold magnet (Switch iE 
On the block-link fraine. The primary hold rag 
net (SWitch 80) on the called line-link frare 
is operated by the block controller over the noted 
temporary test connection to the sleeve of the 
called line. 

VIA4. Call preference 
On a terminating call, all digits have been 

dialed before block controller it and associated 
common apparatus are called in. Therefore, a 
terminating call can still be completed even 
though its normal completion time (of a Second 
or less) is extended somewhat when a chance 
coincidence requires it. With calls outgoing to 
another dial exchange, however, the normal out 
going-call completic in time (of about ore-tenth 
of a second) must not be materially exceeded, fo?" 
(1) the cailing subscriber Will Ordinarily continue 
to dial without pause, and (2) the impulses of 
the next digit, and of all succeeding digits of the 
called number, must be repeated over the out 
going trunk as they are dialed. Therefore, any 
Such outgoing call is given preference Over ter 
minating calls, to the end that it will be ex 
tended to an idle trunk in the outgoing group 
during the usual inter-digit interval. For this 
reason, the common apparatus is arranged to 
interrupt operations and progress relating to a 
terminating call immediately upon being Seized 
by an outgoing call, unless the operations relat 
ing to the terminating call are just being coin 
cluded. 

For the sake of uniformity and circuit simplifi 
cation, all outgoing calls (whether to a dial ex 
change or to a manual exchange) are treated 
as calls outgoing to a dial exchange, and are 
therefore given preference over terminating calls 
as noted. 

WB. FUNCTIONAL RELAY GROUPS 
The relays 6A to f6E30 of block controller 

ES (Fig. 10) comprise functional groups 1 to 13 
as follows: 

i. 6A to 6A5, Line-test group--------- Ter, 
2. SAS to f6A4, Terminating-control group 

SAAA SASAL S SLeLeeLS S SLSeeSeL S TS SLLLSL TSeqSqLLLLLCLLLLL TSSSL LSS SS SS ST SLS LqSq LSLSqk MkMSL 0SSSMSL LS LMSSSL LS SSSL qSqSqSL qMSLLSMSMLL LqSqS LSLLMSSSLL TS LSL TS TS Te. 

3. SA 5, SAT, to 6A20, Outgoing-control 
.Otg - ?- - - - - - - ? ?. - ?? -- - - - - - - - - - - - - - - - - - ?? ?? ?. - - - - iOt10 8 

4. GD to SD3, 6E to 6E0, Choice allotter 
S S S SLS SL SeTL LLTLTSA LLLSLL CCSS TTSLLLL S LALALL LLSSSSS CS CBSBSSL SSL S LS S S S SMSSSSS SLSSSSS MS SBMSSL LSL S SL LMSSSLL LLLSeLLLLLLLSLL 0LSS0SLLLLS0SSS Ter., Otg. 

5. SB, SC, SC2, Call-in pulser ------ Te. 
6. SB? to 6B6, Call-in allotter.--------— Ter. 
7. 63 to 6B, Call-in totalizer ------- Ter. 
3. SB to 633G, Terminating trunk call-in 

.Ter --------------- - - - - - - - ? - - - ??? - - - - - (?????0??? 
a. 6B to 6Bf5, Line-link frame A. 
b. 6B6 to 6B20, Line-link frame B. 
c. 6B2 to 6B25, Line-link frame C. 
d. 6B26 to 6B30, Line-link frame D. 

9. Odd-numbered relays 16Cl 1 to 6C29, Ter 
iminating-trunk test group------- - - - - - e. 

10. BC3 to 6CO, Line-link call-in group.-- Ter. 
d. 6C3 to 6C6, Frames A to D. 
b. 6C to 6CO, Call-ins to 4. X 

11. 6D9, SET, 6DO, Match-pilot, group 
SSqqSqS LSLS LSLSLSSSLLSSLL LSSLLSSLLS LSSLSSLSS LSLLSS LSLLSS LSLLLSLSL LSL LS LSS LSLSLLLS LSLSLL LSLL rCSLLLSCSLLSLSSSLS---- Ter., Otg. 

12. & Di to 16O3), Block-link test--- Ter, Otg. 
3. E to 16E30, Matching.relayS. Ter, Otg. 
NoTE: (Ter.) signifies use in terminating calls; , , (Otg.) signifies use in outgoing calls. 
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WC.. OUTGOING-CALL, OPERATION 

Outgoing-call operation of the block controller 
is its operation (in cooperation. With Outgoing 
controller 700) in guiding an outgoing-call con 
nection across the block-link frame to an idle 
trunk 229 in a called outgoing group, as distinct 
from its terminating-call Operation, Wherein the 
call terminates at a local called line. 

WIC1. Outgoing-call seieure of common. 
apparatus 

When the initial digit dialed and registered 
in any block coupler 500 has a value aSSigned 
to an outgoing trunk group, outgoing-start relay 
f6A in the block controller operates in series 
With (1) a digit relay (not shown) in the out 
going controller 70), (2) the outgoing-chain 
relay (not shown) in the concerned block coil 
pler 5, and (3) a Section-preference relay (not 
shown) associated with block controller switch 
50. As a consequence, (1) the operation of 

the noted digit relay, the outgoing controller 
0) is conditioned to test the trunks in the 

called outgoing group and to indicate idle ones 
thereof to the block controller; (2) by the noted 
operation of the Outgoing-chain relay, the con 
Cerned block coupler 50 is connected to the 
lock controller OVer Wires Specific to outgoing 

Operation; and (3) by the operation of the noted 
Section-preference relay, the block-controller 
switch 50 is set on the block-link primary 
SWitch 300 serving the concerned section of 
block couplers, all as described in the former 
application. 

WIC2. Starting the block controller for Outgoing. 
Operation. s 

In the block controller 600 the noted opera 
tion of outgoing-start relay 6Ai (over wire 
OTG-ST, and through contacts 3 of busy relays 
6A8 and 6A9) closes a circuit for outgoing 

start auxiliary relay 6A5. Relay 6A5 there 
upon Operates to start the Sequence of opera 
tions necessary to extend the connection to an 
idle outgoing trunk in the called group. 
Break contact 2 of relay 6A5 disconnects 

ground from the circuit of terminating-start 
auxiliary relay 6A to prevent that relay from 
operating later, or to restore it if it is operated. 
Make contact 4 of relay 6A5 closes a circuit 

through break contact 6 of relay 6A for oper 
atting transfer relay A20 over Wire 5 of group 
6, in series with match-complete relay 6E. 
At its make contacts and 2, transfer relay 
6A20 prepares circuits for operating a primary 

hold magnet and a secondary hold magnet on 
the block-link frame, and at its make contacts 
3, it extends the outgoing-matching-ground wire 
OTG-MG (incoming from the section-prefer 
ence relays, not shown hereiih, but shown at 550 
in the former application), to the choice allot 
ter, relays 6D to 6D3 and SE to 6E 0. 

WC3. Setting the block-liik test relays 
On being positioned as previously noted, block 

Controller Switch 5 conditions the sleeve Wires 
of the twenty block links 26 (ten pairs) serving 
the Connected primary Switch, by connecting re 
Sistance battery to each. At the same time, it 
connects those sleeve Wires respectively to the 
Windings of block-link test relays 6D to 
6D30, over the twenty sleeve wires SL - to 
SU-0. Any block-link test relay 6D - to 6D30 
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normal conductor CON. This opens the locking 
circuit of terminating-stait relay 2B8, where 
upon relays f2B8, 2B9, and 2A restore, con 
pleting the clearing out of the line controllet. 
WF12. Control and super)ision of digit wires 
Circuit difficulties within the block translator 

600, or at the terminals of the cable conductors 
interconnecting the block translator With a line 
controller 200 may cause two of the primary 
wires P, two of the fives wires F, or two of the 
units wires U extending between them to become 
shorted together. Unless prevented, this would 
cause operation of two or more relays in the con 
cerned digit chain of the line controller, and that 
would mark one or more other lines in addition 
to the called line. But, operation by the block 
translator of two or more relays in the same digit 
chain is prevented by chaining the operating bat 
tery for each concerneci digit chain in the line 
controller. 
As an alarm-supervisory measure, each digit 

chain is provided with an alarm relay which 
operates when a crossed-wire condition attempts 
to operate two relays in the same digit chain. In 
the terminating primary chain, for example, any 
relay 2At 2 to 2A2 on operating, opens its 
chain contact to remove operating battery fron 
any succeeding digit relay of the chain. As a 
result, when ground appears on the P Wires in 
coming to two or more of these relayS, the lowest 
numbered relay in the chain operates normally, 
while any succeeding relay in the chain either 
fails to operate or restores promptly upon having 
its operating battery disconnected by the pre 
ferred relay in the chain. The relay attempting 
unsuccessfully to operate now finds high-resist 
ance battery through the lower winding of the 
alarm relay 2A22 and the associated high-resist 
ance resistor 284. No relay 2A3 to 2A2 will 
operate in series with resistor 24 but alarm relay 
f2A22 is sensitive enough to operate through it 
and through any relay 2A 3 to 2A2 which is 
attempting to draw operating battery from the 
disconnected end of the chain. On operating, 
relay 2A22, at contacts , locks its upper Wind 
ing to ground through the alarm-release key .207. 
The associated primary-alarm lamp 20 becomes 
lighted in parallel with the upper winding of 
relay 2A22. At its contacts 2, relay 2A22 
grounds line-controller-alarm wire LC-AL, ex 
tending to alarm-supervisory equipment (not 
shown), to signal a trouble condition in the 
line controller. 

It will be observed that the circuit arrange 
ment still permits a call to go through under the 
discussed abnormal condition. Such a call has 
an even chance of reaching the desired called 
line, since the lower-numbered one of two crossed 
wires P to P0 should represent the correct 
translation about half the time. 
The chain and alarm arrangement is similar 

at the fives chain and at the units chain of relayS, 
whereat alarm relays 2A3 and 2B7 are pro 
vided, along with their associated alarm lamps 
1262 and 1293, and resistors í 285 and í 296. 

W. BLOCK CONTROLLER (FIG 10) 

Block controller 60 of Fig. 10 will now be 
described. It is a common apparatus required 
for all calls across the block-link frame, con 
prising both outgoing calls and terminating calls. 
As shown in Fig. 10, the block controller 69 

is generally similar to the block controller of the 
former application, differing primarily in that 
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certain of its circuit paths are altered pursuant 
to the improved control arrangement for path 
Selection with which this application deals. The 
primary point of . Operational difference resides 
in its cooperation With the concerned line con 
troller to start terminating-call matching as Soon 
as all the necessary information is available, 
rather than wating for the called line to be 
tested and to be found idle. 

VIA. GENERAL OPERATION 
The general operation of block controller 609 

is as follows: 
WIA. Testing and matching 

1. On all the calls, the block controller 633 
tests the block links 206 extending from the co 
cerned primary switch 300 on the block-link 
frame to the secondary switches 400 thereon, 
and performs a matching operation accordingly. 

2. On outgoing calls, the outgoing controllei 
798, through chain circuits interconnecting 

items 1600 and || 100 (wire group 24í, Fig. 2) , 
indicates to the block controller 632 which 
trunks 2020 are idle in the called outgoing group, 
enabling the block controller to match an idle 
outgoing trunk with an idle block link. 

3. On terminating calls the block translator 
i809 (Fig. 6) is employed as previously noted, but 
gives no information directly to the block coin 
troller. Instead, the block translator transmits 
translated primary, fives, and units digit informa 
tion to the concerned line-link frame A, B, C, Ol' 
D as to the involved primary switch 89 thereon, 
the fives group of lines containing the called line, 
and the units identity of the called line within 
the fives group. The line-controller apparatus 
(items OOG to 200) on the line-link frame there 
upon operates as described to select the indi 
cated primary switch 800, the fives group of lines 
thereon, and the called line in the group of five; 
and it closes a temporary test connection from 
the block controller to the called line. 

4. Incident to selecting the primary Switch 85, 
the line-controller apparatus closes circuits to 
test the line links thereof (pursuant to notifying 
the block controller of their being busy or idle) 
at the same time identifying the called line-link 
frame at the block controller. The block con 
troller thereupon matches an idle block link 2) 
with an idle terminating trunk 20 and With an 
idle ine link 202. If the called line tests ide, 
the block controller causes the connection to be 
extended to the called line over the matched 
path. 

WLA2. Select-magnet operation 
1. On all calls, the block controller 600, large 

ly through circuits prepared by the block-con 
troller switch 500 (Figs, 2 and 6) operates 3, 
primary and a secondary select magnet on the 
block-link frame (switches 300 and 400) in 
accordance with the block-link path selected by 
the matching operation. 

2. On terminating calls, the block controllisi 
acts through the line-controller apparatus on the 
called line-link frame to operate a primary Select 
magnet and a secondary Select magnet On thô 
called line-link frame (switches 800 and 908). 

WIA3. Hold-magnet Operation. 
i. On all calls, block controller 60 Operatics 

the concerned primary hold magnet and Second 
ary hold magnet HIM on the block-link frane 
(switches 300 and 400). 

2. On outgoing calls the block controller en 
ploys a circuit prepared by the outgoing coll 
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accordingly thereupon operates from the noted 
resistance battery, subject to the associated link 
being idle. If any one of the concerned twenty 
block links 206 is in use, ground on the sleeve 
Wire S thereof short-circuits the correspond 
ing block-link test relay. 

WTC4. Outgoing matching 

On an outgoing call, there are two require 
ments for matching over a possible path: (1) 
the block link 206 in the path must be idle, and 
(2) the outgoing trunk 2920 in the path must lie 
in the called group, and must be idle. 
When the block-controller switch 550 is COm 

pletely set on the primary Switch Serving the 
connected block coupler, it grounds its Wire 
OTG-MG. With transfer relay 6A2 operated 
as described, matching ground is thereby ex 
tended over wire 67 to the associated contact 
portion of the choice allotter (Fig. 10, part 3). 
With the choice allotter in its illustrated posi 
tion 1 (relay 6E operated and all other relays 
thereof restored), first choice Stands on the first 
secondary Switch 408. Accordingly, the ground 
on Wires OTG-MG and 6f 7 is extended, through 
break contact 3 of relay 6D2 and make contact 
3 of relay. 6E, and over wire in group. 602, 
to point in the endless chain of break contacts 
3 on the twenty block-link test relays 6D to 
6D30. This endless chain constitutes the main 

portion of the outgoing matching chain circuit 
used for outgoing calls. This chain has ten 
normally open branches to 0 extending to the 
outgoing controller 700. Each branch includes 
a ground-in wire G-IN and a ground-out Wire 
G-OUT, and has a matching-ground wire MIG 
asSociated thereWith. 
The ten noted branches correspond respec 

tively to the ten secondary switches 400. Since, 
from any primary switch 300, two block links 
206 extend to each secondary switch 400, the 
ten branches. to 0 of the outgoing matching 
chain are controlled by respective pairs of the 
block-link test relays 6D to 6D3. 
In the outgoing controller 700, the wire G-IN 

of any noted branch is connected to the wire 
G-OUT thereof unless one of the associated out 
going trunks is in the called group, and is idle, 
in which event the last noted wire G-IN is 
transferred from Wire G-OUT to the aSSociated 
Wire MG. 

By way of example, if both block links ex 
tending from the connected primary switch 300 
to the first secondary switch 400 are idle, block 
link test relays 6D i? and 6D12 are both op 
erated. Consequently, the noted ground on wire 

of group 602 is disconnected from the suc 
ceeding portion of the chain and is transferred 
to ground-in Wire G-IN-f. If there is an idle 
asSociated trunk in the called group, wire 
G-IN-f is connected to wire MG-f in the out 
going controller as noted, and matching occurs 
through the first block-link secondary switch as 
a consequence. Otherwise, the ground on wire 
G-IN- passes through the outgoing controller 
and reenters the block controller over wire 
G-OUT-, connected to the second point in 
the noted main endless outgoing chain. The 
effect at the chain is the same as though neither 
of the link relays 6D and 6D2 had operated. 
When no match occurs at the first secondary 

switch 400, matching occurs over an outgoing 
trunk 2020 extending from the second secondary 
switch if (i) one or another of the link relays 
6D 3 and 6D4 is operated, and if the out 
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going controller has indicated that a trunk of 
the second secondary switch 400 is idle (by 
transferring wire G-IN-2 from wire G-OUT-2 
to wire MG-2). Otherwise, the main outgoing 
chain ground extends uninterruptedly to the 
circuit parts associated with the third block 
link secondary Switch, and so on to the tenth. 
ASSume that matching cannot occur through 

any one of the first nine secondary switches 
400, and that it occurs through the tenth sec 
Ondary SWitch and over the trunk connected to 
vertical V20 thereof. In this event, if relay 
6D29 is operated, the complete outgoing match 
ing circuit is as follows: From ground on the 
Outgoing-matching-ground Wire OTG-MG in 
coming to the block controller 600 from the 
block-controller switch 500, contacts 3 of relay 
f6A20, wire 6, break contact 3 of driver relay 
6D2 of the choice allotter, make contact 3 of 

allotting relay 6E, the associated wire in 
group 602, break contacts 3 of relay 6D i? and 
A6D 2 (or over wires G-IN- and G-OUT 
by Way of the outgoing controller) to armature 
Spring 3 of relay 6D 3 associated with the sec 
ond Secondary Switch, similarly through the por 
tion of the outgoing chain associated with the 
Second to ninth Secondary switches, to armature 
Spring 3 of relay 6D29 associated with the tenth 
Secondary switch 400, make contact 3 of the 
Operated link-test relay 6D29, the associated 
ground-in Wire G-IN-fo, contacts (not shown) 
in the outgoing controller, matching-ground 
Wire MG-0, make contact of block-link test 
relay 6D29, the upper winding of matching re 
lay 6E29, and through match-pilot relay 6DO 
to battery. Relays 6E29 and 6DIO operate in 
series over this circuit. 

VIC5. Primary and secondary select-magnet 
Operation 

At its contacts 6, matching relay 6E29 (which 
corresponds directly to block-link test relay 
6D29) prepares a hereinafter-traced Operate 

circuit for the secondary hold magnet associated 
With the matched outgoing trunk 2020, and at 
its contacts (in series with closed contacts of 
relay 6DT) grounds the associated tenth select 
magnet Wire SM-0 extending from the block 
controller to the block-controller switch 500. 
Grounding this wire closes a circuit for the tenth 
principal select magnet SMO on the connected 
primary Switch 300, which controls the selection 
of the tenth link pair, including the matched 
block link 206, the nineteenth. As previously 
noted, this select magnet is operated in series 
With the Secondary select magnet which controls 
Selection of the same pair of block links at the 
Secondary SWitch (the tenth) to which the con 
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Cerned pair of links extends. For example, the 
tenth principal select magnet on the first pri 
mary Switch is in series with the first principal 
Select magnet of the tenth secondary switch. Op 
eratiom of the two concerned principal select mag 
nets effects mechanical selection of the pair of 
links including the matched one. 
Since matching relay 6E29 is the first relay of 

the pair, it represents the upper block link in the 
matched pair. At its contacts 2, relay 6E29 
connects conductor SMU-G (representative of 
the extension select magnet SMU of the tenth 
Secondary Switch), through contacts 3 of the 
Operated match-complete relay 6E, to conduc 
tor SMU between the block controller and the 
block-controller switch 500. Conductor SMU 
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now extends to ground through Select magnet 
SMU of the connected primary switch 390, while 
conductor SMU-2 extends to battery through 
Select magnet SMU of the tenth Secondary 
SWitch. These two extension-Select magnets are 
accordingly operated in Series to select the upper 
link 206 of the selected pair. 

WIC6. Series off-norial ground 

In the connected block-link primary switch 
300, the operation of the noted extension Select 
magnet SIMTU and principal Select magnet SM 
closes the associated series-connected off-normal 
contacts (see Fig. 6) to extend off-normal ground 
over the associated Wire PON to the Secondary 
Switches 49. In the tenth secondary SWitch 

O (through which matching has occurred) Op 
eration of the moted principal select magnet SM 
and extension-select magnet SMU closes the aS 
sociated series-connected off-normal contacts to 
extend the noted off-normal ground potential to 
secondary off-normal conductor SON, extending 
from the Secondary Switches to the block con 
troller. 

WIC7. Primary and secondary hold-magnet 
Operation 

The placing of ground on Secondary off-normal 
wire SON incoming to the block controller 600 
closes two circuits in parallel through respective 
make contacts of the operated transfer relay 
6A2. One circuit is through contacts of re 

Iay 6A20, over the outgoing SWitching conduc 
tor OTG-SW, to the concerned primary hold 
magnet such as HM2-62 (Fig. 6), by Way of the 
connected block coupler Such as 50- (Fig. 5). 
The other circuit is as follows: From ground 
through a make contact 2 of transfer relay 
6A20, conductor 6 of group 60, make contact 

6 of the operated matching relay 6E23, operate 
wire OP-40 extending to the outgoing controller 
TO, thence over a wire such as MT22T (Fig. 6), 

to battery through the left-hand winding of Sec 
ondary hold magnet HM20 (not shown) of the 
tenth secondary Switch 40 similar to magnet 
HMT of the illustrated Switches 400 (Fig. 6). 
The operation of the last-noted Secondary hold 

magnet results in the connection of the tip, ring, 
and sleeve conductors of the matched Outgoing 
trunk respectively to the tip, ring, and sleeve con 
ductors of the secondary end of the matched 
block link. 
At the same time, the primary hold magnet a S 

Sociated With the connected block coupler Oper 
ates over the other noted parallel circuit, to Con 
nect the outgoing tip, ring, and sleeve conductors 
of the block coupler respectively with the tip, 
ring, and sleeve conductors of the primary end 
of the matched block link, completing their ex 
tension to the tip, ring, and sleeve conductors of 
the matched outgoing trunk 2020. 

WIC8. Switching through 

The hold-pilot contacts of the primary hold 
magnet operate the switch-through relay 50 of 
the connected block coupler, connecting the in 
coming tip, ring, and sleeve conductors thereof 
metallically with the outgoing ones, and discon 
necting the line-relay bridge as hereinbefore de 
scribed. Holding ground is thereby extended 
forward momentarily over the sleeve conductor 
by the block coupler to hold the block-link pri 
mary and secondary hold magnets of the estab 

52 
lished connection. The Switching-through Oper 
ation of the block coupler Seizes the outgoing 
trunk 202 and associated trunk coupler, causing 
holding ground to be placed on the sleeve of the 
extended connection (as previously described) by 
the trunk coupler before it is removed at the 
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block coupler. 

VIC9. Clearing out 
The noted operation of the switch-through re 

lay 50 of the connected block coupler opens the 
outgoing chain circuit thereat to clear out the 
common apparatus as described in the former 
application. 
In block controller f600, the restoration of out 

going-start relay 6A7 permits outgoing-start 
auxiliary relay 6A5 to restore to return the 
block controller to its illustrated normal condi 
tion. This includes open-circuiting and restor 
ing transfer relays 6A2 and match-pilot relay 
6Di (Fig. 10, Part 7). The operated matching 

relay (such as SE29) is thereby restored. 
WIC10. Outgoing-call progress timing 

Since all calls through the block-link frame are 
handled through the block controller and related 
common equipment on a one-at-a-time basis, if 
the progress of outgoing-call operations in the 
block controller is halted or materially delayed, 
the block controller must be cleared promptly 
to free it to handle other outgoing calls. So 
called busy relays 6A8 and 6A9 in the out 
going-control group of the block controller are 
employed. Successively to time the progreSS of 
outgoing-call operations. Relay f6A8 limits the 
time allowed between outgoing Seizure of the 
block controller and the completion of matching. 
Relay 6A9 limits the time allowed between 
outgoing matching and Switch-through. Each 
of the busy relays 16A8 and 6A9 is slow-op 
erating because of a comparatively high-imped 
ance winding and a comparatively strong re 
storing-spring adjustment. 

WIC10a. All outgoing paths busy 
When relays 6AT and 6A 5 operate as de 

scribed upon the seizure of the block controller 
for outgoing-call operation, make contact 2 of 
auxiliary relay 6A 5 extends ground through 
contacts 2 of relay i 6A to wire f of group 60t, 
grounding wire 2 of the group through break 
contact f of match-pilot relay 6DO. Ground 
on this wire, completes a circuit for the first busy 
relay 6A8. - 

If all possible matching paths to trunks in 
the called group are busy, matching does not 
occur. Therefore, match-pilot relay 6D re 
mains restored until the end of the delay time 
of busy relay 6A8 is reached. At this point 
relay 6A8 operates. 
At its preliminary make contacts , relay 6A8 

grounds the outgoing-busy wire OTG-BU, there 
by operating the busy relay (not shown) in the 
connected block coupler 500 to return an out 
going-busy-tone signal and to initiate the clear 
ing-out operation of the common equipment as 
described. 
At make contact 2, relay 6A8 locks itself 

to ground on conductor of group 60, and at 
contact 3, it disconnects outgoing-start relay 
f6A7 to initiate the clearing out operation of 
the common equipment irrespective of the noted 
operations in the connected block coupler. Re 
lay 6At 8 is restored by the opening of make 
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contact 2 of outgoing-start auxiliary relay f6A15 
in the Ordinary course of the clearing-out op 
eration of the block controller. 
The described operation of busy relay SA 8 

occurs responsive to the outgoing matching op 
erating being delayed for any reason. 

WIC10b. Post-match progress timing 
When match-pilot relay 6DO operates as de 

Scribed responsive to the occurrence of the 
matching operation, it disconnects operating 
ground from the first busy relay 6A8 and trans 
fers it to wire 3 in group 60, connected to the 
Second busy relay 6A9. The pre-match phase 
Of progreSS timing is thereby ended, and the 
post-match phase is started. 

If the block controller has not caused the 
matched path to be seized, or if for any reason 
has not cleared out by the time the post-match 
delay period has run, the second progress-timing 
relay f6A9 operates. At its contacts , 2, and 
3 it performs Operations as described for relay 
6A8, causing a busy Signal to be transmitted 

to the calling line, and causing the common 
equipment to be returned to common use. 

WID. TERMINATING-CALL OPERATION 

As previously noted terminating-call operation 
covers the operations involved in guiding a ter 
minating connection across the block-link frame, 
Over an idle terminating trunk 2, and acroSS 
the called line-link frame, to the called line, as 
distinct from its outgoing-call operation. Wherein 
the call terminates at an idle trunk in a called 
outgoing group. 

VID1. General 

As described hereinbefore, a terminating callis 
made by dialing the initial digit aSSigned to the 
local 1000-line block of line numbers, followed 
by the dialing of the hundreds, tens, units, and 
stations digits in the number. When the initial 
digit assigned to index the 1000-line block of 
local numbers is dialed in any block coupler 50i), 
the outgoing-start wire OTG-ST is rendered 
ineffective by outgoing controller 700 to call in 
the common apparatus. 
WID2, Seiaure of bloc controller and associated 

common equipment 

When the assigned directory number has been 
completely dialed (digits ID, H, T, U, and ST), 
the operation of the calling block coupler 500 
at the end of the dialing of the station digit 
closes a circuit over the associated Section of 
the terminating chain from ground through One 
of the section-preference relays 55C (not shown). 
which corresponds to the section in which the 
calling block coupler is located, through the ter 
minating-chain relay in the calling block coupler 
500, and over the wire TER-ST to battery. 
through contacts 2 of relay 6A3 of the block 
controller 60 and terminating-start relay 6A6. 
The noted operation of the terminating-chain 

relay in the calling block coupler guards the as 
Sociated Section branch of the terminating chain 
from Seizure by another block coupler, and con 
nects the calling block coupler with the “ter 
minating wires of the block controller, at the 
same time grounding the selected hundreds, tens, 
units, and stations digit wires multipled between 
the block couplers and extending to the block 7 

5 translator. 
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The operation of the main-terminating-chain 

relay in the Section-preference relays guards the 
main terminating chain from seizure at any other 
block-coupler section, and positions the block 
controller Switch 500 according to the block-link 
primary Switch 300 serving the block-coupler 
Section at which the call originated. 
The operation of terminating-start relay 6A6 

in block controller 600 starts the block con 
troller into its hereinafter-described sequence of 
Operations leading to the extension of the con 
nection to the called line. 

WID3. Starting the cycle timer 

On Operating, terminating-start relay 6A6 of 
the block controller operates terminating-start 
auxiliary relay 6A through back contact 2 of 
relay GA5. Relay 6A adapts the block con 
troller for terminating-call operation by opening 
Certain circuit points and by preparing certain 
circuits to be subsequently closed. It also starts 
the cycle timer (relays 16A8 to 16Alf) into op 
eration by extending ground at its contacts 4 
through normally closed contacts 3 of relay 
6A to the winding of relay f6A8. Relays 6A8 

to 6A now operate in rapid succession, each of 
the relays i 6A8 to i 6A Í 0 operating the next suc 
ceeding relay. When relay 6A operates, its 
ContactS 3 lock its own winding and those of re 
relayS 6A8 to 6A directly to ground at the 
contacts 4 of relay 6A, opening the initial op 
erating circuit of the relays in preparation for 
the restoration of relays 6A8 to 6A) in a timed 
Sequence. 
ContactS 2 of relay 6A apply short-circuiting 

ground potential to the junction of the winding 
of relay 6A8 and the associated battery-supply 
resistor, causing that relay to restore after a 
predetermined interval, followed by the successive 
restoration of relays 6A9, 6A9, and 6AO at 
the end of like intervals. 

It may be noted that the cycle timer (relays 
6A8 tÒ í 6A( f ) of the block controller is similar 

in purpose and function to the cycle timer (re 
lays 2B to 2B5) of the line controller 200, 
hereinbefore described. - 
Normally, the block controller completes its 

terminating-call operations and clears out before 
its cycle timer has run down. 

VID4. Preparing for matching 
At its contacts 5, relay f 6AT grounds wire 6 

through contacts 5 of relay 6A5, thereby op 
erating match cut-through relay 6D9 through 
contacts 4 of relay 6D0, in preparation for 
natching. 

WID5. Setting the block-link test relays 

Block-controller switch 500, closes test circuits 
over wires SU to SIO for block-link test relays 
6D to 6D30 respectively. Each such block 

link test relay thereupon operates subject to the 
corresponding block link being idle in the group 
of twenty Serving the Connected primary switch. 
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The block controller now awaits terminating 
frame information which is received indirectly 
from the block translator 89) which will enable; 
it to match a path to Ward the called line. 

VID6. Translating the called number 
Responsive to the noted grounding (by the, 

connected block coupler) of the digit wires cor 
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responding to the dialed hundreds, tens, and 
units digits, block translator 800 determines from 
these dialed digits which of the four 250-line 
line-link frames A, B, C, and D serves the called 
line, and transmits translated digit information 
thereto indicating the primary switch 80 Serv 
ing the called line, the concerned fives group of 
lines thereon, and the units identity of the called 
line Within the group of five. 

VID7. Setting the line-controller apparatus 

The line-controller apparatus (the line con 
troller 200 and the two associated line-coin 
troller Switches COO and OO) responds as de 
Scribed to the translated digit information, by 
grounding its associated terminating-frame Wire 
TF (one of the wires TFA to TFD (Fig. 10, Part 5) 
at the block controller 600); it indicates to the 
block controller that matching operations may 
take place; it selects the called line and the pri 
mary SWitch Serving it, and, for each idle line 
link serving the selected primary Switch, it con 
nects battery through the corresponding Select 
magnet Wire to the corresponding one of the ten 
link wires K. These are wires LK to LKO for 
each line-link frame A to D as they appear at 
the block controllier, Fig. 10, Part 6. 

Incidental to its foregoing operations, the 
line-controller apparatus on the called line-link 
frame connects its called-line-sleeve wire CLS 
(eXtending betWeen it and the biock controller) 
to the sleeve conductor of the called line, and 
grounds the aSSociated test-start wire TS as a 
Signal to the block controller that the testing of 35 
the called line may begin. 

WID8. Setting the block controller according to 
the called time-link frame 

The noted grounding of the terminating-frame 
Wire TF by the line-controller apparatus sets 
block controller 60 according to the line-link 
frame at which the called line terminates. For 
example, if the call is to line-link frame A, Wire 
TFA in the frame-A group of Wires (TFA to CNA, 
Fig. 10, Part 5) is the one grounded. Ground 
On this Wire operates frame-A Connecting relay 
6B in the terminating-trunk call-in group in 

parallel with relay 6C3 in the line-link call-in 
group. Relay 6Blf connects output wires 62 
to 624 of the call-in allotter (Fig. 10, Part 4) 
respectively to terminating-trunk call-in relays 
6B 2 to 6B5, corresponding to the four cal 

in groups of terminating trunks serving the 
called line-link frame A, and also connects frames 
A Wires TSA, CISA, and ONA to the correspond 
ing wires TS, CLS, and ON of the block con 
troller. 
LKO of the called line-link frame A respectively. 
to the ten corresponding local wires 630 in the 
block controller which extend to successively op 
erable call-in relays GC to 6C0. 

WID9. Match start 

The hereinbefore-described operation of any 
frame-connecting relay Í6Bl í, t.6BÍ6, 16B21, and 
6B26 starts the matching operation by placing 
ground (from contact it of terminating-start 
auxiliary relay 6A) on match-start wire 6i. 
Ground on match-start wire 60 starts the call 
in pulser (relays 6B, 6C, and 6C2) into oper 
ation to control the step-by-step advance of the 
asSociated call-in allotter during matching, if 
such advance is required. 

Relay 76C3 connects link wires LK to 

3) 
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WID10. First call-in of terminating trunks 

The call-in allotter (relays 6B2 to 6B6) is a 
four-position counting chain so arranged that 
one or another of the counting relays 6B3 to 
6B6 is in operated condition at any time. If 
the call-in allotter is in its illustrated first posi 
tion (relay 6B3 operated and all other relays 
thereof restored), ground on match-start wire 
60 reaches the first call-in wire 62 through 

break contact 2 of driver relay 6B2 and make 
contact 3 of the operated counting relay 16B3. 
Ground on the call-in wire 62 now operates the 
first call-in totalizer relay i GB7, which locks to 
match-Start Wire 60. Ground on call-in Wire 
62 also operates line-link call-in relay f6C to 
Connect the local link Wires 630 to the wires in 
groups í 605 and 1606 in specific correspondence 
to the first call-in group of terminating trunks. 
Ground on the first call-in wire 62 also 

closes a circuit through a make contact of the 
operated frame-Arelay 6B I for the first termi 
nating-trunk call-in relay 6B 2 associated with 
the called line-link frame A. Relay i6B2 con 
nects the match-test wires MT to Mio of the 
terminating trunks of the first call-in group of 
line-link frame A respéctively to the ten odd 
numbered terminating-trunk test relays 6C 
to 6C49. Any such relay 6C to fiC29 now 
Operates Subject to the connected terminating 
trunk being idle, in which case it has an ille 
indicating battery potential on the match-test 
Wire MT thereof. As described in connection 
With FigS. 4 to for the match-test wire MT-226 
of Fig. 6, the match-test wire MI' of a terminat 
ing trunk 267 is an extension of the seeve con 
ductor S thereof, and battery potential normally 
stands thereon through the two associated sec 
ondary hold Inagnets, such as 60 on the block 
link frame and 6 on the line-link frame (Figs. 
and 6). But, when a terminating trunk 20 is 

busy, holding ground is on its sleeve conductor 
and the attached MT conductor, to prevent the 
concerned ground-connected trunk-test relay 
f6C to 8C29 from operating thereover. 
It Will be recalled that the terminating trunks 

of any call-in group comprise ten trunks extend 
ing from respective secondary sections on the 
called line-link frame. 
As more fully described hereinafter, matching 

may now occur to select a path over any one of 
the terminating trunks in call-in group of line 
link frame A (1) subject to such terminating 
trunk 20 being idle, (2) subject to a block-link 
206 of the pair over which it is reached being 
idle, and (3) Subject to the line link being idle 
Over which the terminating trunk must be ex 
tended to the called line. As will be described, 
When matching occurs, match-pilot relay DiC 
is operated to open the operate circuit of relay 
6C2 of the call-in pulser to temporarily prevent 
the call-in allotter from advancing to the next 
call-in of terminating trunks. 

WDil. Succeeding callins 

If no match occurs upon the first call-in of 
terminating trunks, match-pilot relay 6DO 
fails to Operate, permitting the call-in pulser 
(Fig. 10, Part 4) to advance the call-in allotter 
by operating the next Succeeding counting re 
lay 6B4 and restoring the previously operated 
one, relay 6B3. This results in the transfer of 
ground from the first call-in wire 62 to the 
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second call-in wire 622. The operated pair of 
call-in relays, 6CT and 6B 2 are thereby re 
stored and the next succeeding pair, 6C8 and 
6B 3, operate. The next succeeding relay 
(6B8) in the call-in totalizer now operates and 
locks. The match-test wires MT to MT20 of 
the second call-in group of terminating trunks 
207 of frame A are thus substituted for the 
match-test wires MT to MTO of the initial 
call-in group, and by the operation of relay 6C8 
in place of relay 6CT, the link wires LK of 
the called line-link frame A are preseilled in 
the correct order of slip for the second call-in 
group of frame-A terminating trunks 29. 
... If no match results on the second call-in of 
terminating trunks, the call-in allotter is again 
advanced by the call-in pulser, causing the op 
erated pair of call-in relays (6B3 and 6C8) 
to restore and the next succeeding pair (6B 4 
and f6C9) to operate over wire f 623, along with 
the operation and locking of the third totalizer 
relay. 6B9. 

If no match results on the third call-in of 
terminating trunks, the third pair of call-in re 
lays (6B 4 and GC9) is restored and the fourth 
pair. (f6B5 and fSCO) is operated over Wire 
624 to call in the fourth and final group of 

terminating trunks of line-link frame A for test, 
and the fourth call-in totalizer relay || 6B 10 op 
erates and locks. 

WID11a. All terminating paths busy 

... If no match results on the fourth call-in of 
terminating trunks, the next succeeding opera 
tion of relay SC2 of the call-in pulser closes a 
Series circuit through contacts of the locked 
call-in totalizer relays 6B7 to 6B O for ground 
ing the terminating-busy wire TER-BU, which 
causes the connected block 500 to return a busy 
tone to the calling line and to relinquish the 
common equipment, as well as operating clear 
out relay 6Af3 with hereinafter-described re 
sults. . . 
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of the called line, but the resistance of the wind 
ing of relay A is sufficiently high that the 
hold magnet does not operate in series there 
with. Relay 6A thereupon operates idle re 
lay 6A2 before the retarded busy relay 6A3 
has had time to operate. Idle relay 6A2 dis 
connects busy relay 6A3 at its break contact 
4 and locks to the grounded conductor TS at 
its make contact 4. 
VID13. Successful conclusion of terminating 

matching 

The foregoing essential preparations for the 
successful conclusion of terminating matching 
may be restated briefly as follows: 

1. Block-link test relays SD i to 6D38 are 
connected respectively to the sleeve wires S. of 
the block links 206 serving the connected pri 
mary switch, and any relay 6D to 6D3G now 
stands operated subject to the corresponding 
block link being idle. 

2. On any call-in of terminating trunks, the 
match-test Wires MT of the ten trunks 29 of 
the group called in by any one of the call-in 
relays 6B 2 to 6B 5 are extended respectively 
to the ground-connected windings of terminat 
ing-trunk test relays 6C to 6C29. Any such 
relay operates as described subject to the cor 
responding terminating trunk 29 of the cur 
rent call-in group being idle. . 

3. The link wires LK to LK 0 of the calle 
line-link frame A are associated respectively with 
the line links serving the line-link primary 
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WID12. Testing the called line 

While the foregoing operations are occurring 
incident to matching, the called line is under 
going test. 
When the line-controller apparatus on line 

link frame A (called as assumed) connects the 
a SSOciated call-line-sleeve wire CLSA to the 
sleeve of the called line as hereinbefore described 
and grounds the associated test-start Wire TSA, 
and when frame-A relay f SB has operated, 
a circuit is closed from ground on wire TSA, 
contacts of the operated relay 5B f, wire TS 
in the block controller, contacts T of relay SAT, 
and break contact 4 of relay 6A2 to battery 
through the lower winding of busy relay 6A3 
in the line-test group of the block controller. 
Relay 6A3 is rendered slow operating by hav 
ing a relatively strong restoring-spring adjust 
ment, and by having its upper (armature-end) 
Winding Short-circuited through its break con 
tact 3, to provide a retarding shading effect. 

WID12a, Called line tests idle 

When the called line is idle, the ground-con 
nected test relay 6A? operates (through con 
tacts 2 of relay 6A4 and over wires CLS and 
CISA) in series with the primary hold magnet 
(such as HM-703, Fig. 7) connected to the sleeve 
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switch 800 on which the called line is connected. 
For each idle one of these line links, idle-indicat 
ing battery potential is impressed on the corre 
sponding LK wire from the corresponding select 
magnet wire on the line-link frame. 
Consider, for example, the described call-in 

of terminating trunks (relays 6C3 and 6C 
energized) : (1) If both block links 2006 are idile in. 
the first pair serving the connected primary 
switch 300, block-link test relays 6D and 
6D 2 are operated; (2) if the first terminating 

trunk 207 of the first call-in group is idle, termi 
nating-trunk test relay 6C is operated; and 
(3) if the first line-link serving the connected 
line-link primary switch 890 is idle, there is bat 
tery on link wire LK of frame A. Subject to 
each of the foregoing three conditions being met, 
the first pair of ten possible pairs of matching 
circuits are closed as follows: 
From battery on link wire LK of the frame-A 

group (Fig. 10, part 6), through make contacts 
of frame-A relay f6C3, local line-link wire 630-?, 
make contacts of relay 6C, wire in group, 
605, make contact of relay 6C, Wire. 
63-f, make contacts of relay 6D9, and thence 
over parallel branches through make contacts 2 
of relays 6D and 6D 12, to ground through the 
high-resistance test windings of the first pair of 
matching relays SE and f 6E 2. Matching re 
lays 6Ef and 6 E 2 consequently both operate. 
With the choice allotter (relays 6D to 6D3 

and 6E to 6E f () in its illustrated first position, 
locking ground through contacts of relays 
6A7 and 6A5, wire f6 4, break contact of re 

lay 6D2, and contact of relay i SE stands on 
wire f in preference locking group 603 incom 
ing to the locking chain of contacts 5 of the 
matching relays 6E i to 6E30. Relay I SE i, 
consequently has locking preference over all 
other matching relays. Upon operating, relay 
6E it closes a locking circuit from ground on 
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wire in group 603, its make contact 5, through 
its upper winding, to battery through the winding 
of match-pilot relay 6 DG, at the same time dis 
connecting locking ground from the locking arrin 
atures of all Succeeding matching relayS. Con 
sequently, the second matching relay 6E2 can 
not lock operate, nor can any subsequent relay 
in the matching chain. 

Match-pilot relay 6DO operates in series with 
matching relay 6E i. Its break contact 3 re 
moves ground from Wire 62 to stop the opera 
tion of the call-in pulser by depriving the third 
relay 6C2 thereof of operating ground. 
At its contacts 4, relay 6D 9 open-circuits and 

restores match-cut-through relay SD9. The 
ten matching wires 63 extending between the 
make contacts of terminating-trunk test relays 
6C to 6C29 and the contacts 2 of the block 

link test relays i SD to 
opened, open-circuiting the ground-connected 
test windings of all the matching relays 6E to 
6E30. Relay f6Ef remains operated over its 
noted locking circuit, but all other operated 
matching relays immediately restore, not having 
been able to lock operated. With the choice allot 
ter in its first position, and with break contact 5 
open at relay 6E. 
The terminating matching operation is now 

complete. The locked condition of matching re 
lay 6E (with all other matching relays re- : 
stored) identifies the matched path as over the 
first (or upper) block link 206 of the first pair 
Serving the connected block-link primary Switch, 
and consequently over the first terminating trunk 
of the currently connected Call-in group (the 
first), and over the first one of the ten links, 
serving the concerned primary switch 880 on the 
called line-link frame A. 
With the terminating matching operation hav-. 

ing been completed as described, match-complete 
relay 6E now operates subject to the called 
line having tested idle as hereinbefore, described. 
In that event, idle relay 6A2 stands operated 
and busy relay 6A3 stands unoperated, extend 
ing ground through contacts 5 of relays 6A2 and 
GA3 through contacts 9 of terminating-start 

auxiliary relay -6A7 to wire. 609. Ground on 
wire 699 operates relay 6E through make con 
tacts 2 of relay E6DO and break contacts. of 
match-cut-through relay 69. 

WD14. Primary and secondary select-magnet. 
Operation. 

At its make contactS 1, 3, and 4, match-com 
plete relay 6ET closes three prepared select 
magnet circuits, two on the block-link frame, and 
one. on the called line-link frame, for selecting 
the matched block link and the matched line 
link. 

Selection of the first pair of block links (con 
taining the matched one) is accomplished 
through contacts f of relays 6E and 6E 
Which ground the first principal select-magnet 
Wire SM eXtending betwee the block control 
ler and the block-controller Switch 580. Selec 
tion of the matched upper link of the pair is 
accomplished through contacts 3 of relay í 6Ei 
and contacts 2 of relay 6E, which connect 
wire SMU of the block-controller switch (leading 
to ground through the corresponding Select mag 
net of the connected primary SWitch) to Wire 
SMU-f, which lead to battery through magnet 
SMU. of the first secondary switch 900 on the 
the block-link frame. The primary and second 

3D29 are: thereby 
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airy Select magnets associated with the block 
link in the matched path are thereby operated 
to Select the matched block link as described for 
outgoing operations. 

Selection of the matched line link. Occurs re 
Sponsive to the extension of ground, through 
contacts 4 of relays 6E and 6E, over the 
aSSociated wire in group 696, and through 
make contacts of relay GCT, wire 630-, and 
through contacts of relay f6C3 to link wire 
Kl of line-link frame A. As previously de 

Scribed, the. primary and secondary select. mag 
nets SM on the line-link frame which are assoc 
iated with the Selected line link in the matched 
path are operated in series over this wire to 
effect mechanical selection thereof. 

VLD5. Block-linkc Oij-normal ground 

When the primary and secondary select mag 
netS have operated on the block-link frame to 
Select the matched block link, they establish the 
described series ground connection across the 
block-link frame. to Secondary off-normal wire 
SON (Fig. 10, Part 5) incoming to the block con 
troller. Ground is thereby extended, through 
break contact. 3 of outgoing-start auxiliary relay 
I6A 5 and through make contact 3 of terminat 
ing-start auxiliary relay 6AT, to the upper 
winding terminal of operate relay f6A4. 

WD16. Line-link off-normal battery 

When the primary and secondary select mag 
nets have operated on the called line-link frame 
A to select the matched line link, they extend 
the described series. battery connections across 
the line-link frame, and through the line-con 
troller apparatus, to off-normal wire ONA of 
frame A (Fig. 10, Part 5), thereby extending bats. 
tery through a make contact of frame-A relay 
6B to local wire ON. of the block controller, 
and thence through break contact of reset re 
lay 6A2 to the lower winding terminal of Oper 
ate relay 6A4. 

WD17. Hold magnet operation. 

Operate relay 6A4, having been supplied 
with a ground potential at upper winding term 
inal, and with a battery potential at its lower 
Winding terminal, now Operates to close three 
operate circuits for four hold-magnets as foll 
LOWS: 

1. Contacts of relay 6A4 ground terminat 
ing-switch wire TER-SW to operate the block 
link primary hold magnet (Such as 602) a SSOc 
iated with the connected block coupler 500, over 
the hereinbefore traced circuit; 

2. Its contacts 5 ground wire 4 in group 60, 
extending ground, through make contacts 3 of 
relay 6E i , wire of group 604, and contacts 

of relays 6E and 6E2 to the match-test 
conductor MT of the matched terminating 
trunk 207 to operate the associated secondary 
hold magnet on the block-link frame and the 
one on the line-link frame in parallel, as shown 
in Figs. 6 and 7 for magnets 6 and 706; and 

3. Its contacts ground the called-line-sleeve 
Wire CLSto close a circuit through a make con 
tact of frame-A relay 6Bi and over the 
frame-A wire. CLSA, for the hold magnet, (such 
as 703, Fig. 7) associated with the called line. 
The four noted hold magnetS. operate to ex 
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tend the connection to the called line Over the 
matched block link, the matched originating 
trunk, and the matched line link as hereinbefore 
described. 

VID18. Clearing out 

The clearing out of the block controller f600 
and associated common apparatus is initiated 
from two points. First, the switching relay (not 
shown) in the connected block coupler 500 opens 
the associated section of the terminating chain 
as described in the former application. Second, 
clearout relay 6A 3 in the block controller is 
operated by contacts 6 of relay 6A4. The 
clearout relay is adjusted to be comparatively 
slow in operation to allow time for the noted 
hold magnets to operate. When clearout relay 
6Af3 operates, its contacts 2 open the terminat 

ing-start wire TER-ST. The closed terminat 
ing-chain circuit over which the Common ap 
paratus was seized is thus opened independently 
at two points to insure that it is cleared out. 
The noted relays previously held operated in the 
terminating chain thereupon restore. 
In the block controller, terminating-start re 

O 
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Fig. 10 (the call-in pulser, the call-in allotter, 
and the call-in totalizer of the block controller) 
is not described in detail, for these items operate 
as described for the corresponding equipment 
of Fig. 9, Part 5, of the hereinbefore-described 
line controller 200. The only circuit difference 
is that each of the call-in totalizer relays 6B. 
to 6BO has a second locking winding which 
enables them to be operated directly off call-in 
wires 62 to 624, rather than requiring a sepa 
rate group of contacts on the call-in allotter Such 
as contacts 3, 4, 5, and 3 of relays i2C8, 2C9, 

5 

20 

lay 6A5 responds to the noted opening of the 
terminating chain by open-circuiting and restor 
ing the associated auxiliary relay I 6A. Relay 
6A opens its contacts 4 to clear out the asso 

ciated cycle timer (relays 6A8 to 6A); its 
contacts remove ground from wire f34 of the 
choice allotter, unlocking and restoring the 
locked matching relay f6E and match-pilot 
relay 
match-complete relay 6E. Contacts 9 of re 
lay 6A7 remove the initial ground connection 
from Wire 60, and consequently from match 

6D0, followed by the restoration of 

30 

start wire 601, but ground is held locked on 
wire f6 91 by relay 6B until the call-in pulser 
completes its cycle of operation which was ar 
rested by the described operation of match-pilot 
relay f 6DO. 
Frame-A relays 6B? and 6C3 are restored, 

along with relays in the line-test group, when the 
line-controller apparatus on the called line-link 
frame clears out. 

Reset relay f6A12 is operated by relay 6A13 
to open-circuit and restore relay 6A4, where 
upon relays 6A13 and 16A 2 restore in Succes 
SO, 

VID18a. Progress advance of the call-in allotter 

The block controller 600 is now cleared out 
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and returned to its illustrated normal condition 
except for such relays as are held operated by 
ground locked on match-start wire i 6 01 at con 
tacts 2 of relay 6B of the call-in pulser. 
When match-pilot relay 6DiO restores as 

noted, it reconnects ground to the circuit of relay 
6C2 of the call-in pulser, thereby operating relay 
16C2 through contacts of the operated relay 
6.C. Contacts 2 of relay 6C2 disconnect relay 
f6B from the match-start wire f 601, whereupon 
relays í 6B, 16C, and i 6C2 restore successively. 
The operation of the call-in-pulser terminates at 
this point, as relay 6B? removes locking ground 
from match-start wire f 6f 0. The operation and 
restoration of relay f6C2 causes the associated 
call-in allotter to advance one step. The next 
succeeding call-in group of terminating trunks 
is thus advanced to first call-in position for the next terminating-call operation. 
The Operation of the apparatus on Part 4 of 

BO 
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2C20, and 2C2. 

WID18. Called line is busy 

If the called line is in use when tested by the 
block controller as described, test relay 6Af 
of the block controller fails to operate, being 
short-circuited by holding ground on the sleeve 
wire S individual to the called line. Under this 
condition, idle relay 6A2 has not been operated 
when slow-operating busy relay 6A3, operates 
at the end of the time interval for which it is 
adjusted. Therefore, the described operate cir 
cuit of match-complete relay f6D0 is maintained 
open at contacts 5 of each of the relays f6A2 and 
6A3, for there is no point in further extending 
the connection toward a busy line. 
A moment following the operation of busy 

relay 6A3, slow-operate test-cutoff relay f6A4 
operates. Its make contact grounds terminat 
ing-busy wire TER-BU through a break contact 
3 of relay f6A2. The busy relay is thereby oper 
ated in the connected block coupler. 500, and 
clearout relay 6A3 is operated in parallel there 
with. A busy signal is thus returned to the calling 
line and the common apparatus is cleared out as 
described. 

WID20. A revertimg caill 

Reverting calls are handled through the block 
couplers 500 and the block controller 600 by 
dialing the regular directory number of the sta 
tion on the same line with the calling line. The 
'called' line, being also the calling line, always 
tests busy when a reverting call is made, Conse 
quently, whenever busy relay 6A3 operates, 
block controller f600 must make a reverting-call 
test before it can treat the called line as normally 
busy, in the above-described manner. 
When busy relay 6A3 operates as described, 

its break contact 3 opens its short-circuited upper 
winding to render it fast restoring, and its make 
contact 4 closes a circuit for test-cutoff relay 
6A4. Relay 6A4 is slow-operating as pointed 

out for relay f SA3, to provide the time interval 
required for the reverting-call test. 
During the interval of time occurring between 

the operation of busy relay 6A3 and the opera 
tion of test-cutoff relay f6A4, direct ground is 
removed, at break contact 2 of relay 6A3, from 
the associated sleeve-ground wire SG, leaving. 
this Wire grounded only through the associated 
resistor 63. As hereinbefore described, wire 
SG is the extended incoming sleeve conductor S 
of the connected block coupler 500. Consequently 
the holding ground supplied over this conductor 
to the hold magnets of the line-link primary and 
secondary switches on the calling line-link frame. 
is now obtained through the resistor 6:3. If the 
calling and called lines are the same, test relay 
6A is now connected to the sleeve of the calling 

line and consequently is operated in parallel with 
resistor 63. It thereupon operates idle relay 
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6A2. The operation of relay 6A2 following the 
operation of relay 6A3 Signals a reverting call 
rather than a call to a normally busy called line. 
Reverting-cali wire RC and terminating-switch 
ing wire TER-SW are each grounded (through 
make contacts 2 and respectively of relays 
í6A2 and Í6A3 in series), conditioning the con 
nected block coupler 500 for Operation as a re 
Verting-call ring-back switch as described in the 
former application. The block coupler 50 
thereupon initiates the described clearing out 
operation of the common equipment. 

VID21. Terminating-call progress timing 

The progress of the bloc controller and asso 
ciated apparatus during terminating-call opera 
tion is timed by the cycle timer, comprising relays 
6A8 to 6A Í, which operate sequentially, as 

described, responsive to the operation of termi 
nating-Start auxiliary relay 46A7. Following op 
eration of relay 6A i, relays 6A8 to tSAt o are 
restored Sequentially. The cycle timer is com 
pletely run down upon the restoration of relay 
6A). Relays 5A8 to 6A 0 are adjusted to be 

sufficiently slow-restoring that the block con 
troller has time to complete its outgoing opera 
tion and clear out before the cycle timer has run 
down. 
When the clearing-out operation occurs before 

the cycle timer has run down, the restoration of 
relay f 6A open-circuits the locked relay 6A 
and any one of the relays 6A8 to 6AG which 
is still operated. All the relays of the cycle timer 
thereupon promptly restore. 
This cycle timer operates in detail as described 

fully for the cycle timer (relays f2B to 2Bf5) 
of the line controller f290, but the relays of the 
cycle timer of the block controller are preferably 
adjusted for a longer cycle to enable the block 
Controller to wait for the concerned line controller 
to complete an originating operation in which it 
may be engaged. 
If a circuit failure in the block controller or 

associated common apparatus, or in the con 
cerned line-controller apparatus, halts the nor 
mal progress of terminating-Call operations, the 
cycle timer of the block controller runs down 
before the block controller has cleared out. 
Under this condition, the cycle timer of the 
block controller grounds terminating-busy wire 
TER-BU through contacts of relays 6A 0 
and 6A. f. The busy relay in the connected 
block coupler 500 and clearout relay 6Af3 of the 
block controller are thereby operated to initiate 
the described clearing out of the block controller 
and associated common equipment by Opening 
the terminating-start Wire TER-ST. 

VID22. Operation of call-in allotter 

The call-in allotter of the block controller com 
prises driver relay 16B2 and four allotting relays. 
6B3 to föB6. As previously noted, this allotter 

operates as described for the call-in allotter of 
any line controller 200. In its four positions, 
this allotter connects match-start wire 6 it to 
the four call-in wires 62 to 624. 
The overail result of the operation of the call 

in allotter of Fig. 10, Part 4, as controlled by the 
associated cali-in pulser is: (1). it calls in the 
call-in groups of connected terminating trunks. 
successively until, a match has occurred, or until 
all four have been called in with no match hav 
ing occurred, and (2) considering the four call-in 
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groups of terminating trunks 207 extending to 
any line-link frame as arranged in a continuous 
chain, or circle, the first Call-in group called in 
On an operation of the block controller is the 
call-in group next following the call-in group 
(for the same or another line-link frame) last 
called in on the preceding terminating operation 
of the block controller. The effect is to ran 
domize the calls Offered to the four call-in groups 
of terminating trunks extending to any line-link 
frame, 

VID23. Operation of the choice allotter 

The choice allotter comprising the thirteen 
relays f6D to 6D3 and 6E to fisBC () is a spe 
cialized counting chain arranged to aSSume al 
lotting positions í to ? 9 successively in recurring 
cycles as described in detail for the choice allotter 
comprising relays 2C to 2Cl3 of line controller 
1200 (Fig. 9). Its purpose is to shift first choice 
successively among the ten Secondary SWitches 
409 on the block-link frame. 
The allotting relays are 6Ef to 6Ei. They 

are controlled by driver relays 6D and 6D2 
over the associated odd and even control Wires 
as described for the choice allotter of Fig. 12. 
Relay 6D3 is employed as described for relay 
f2C3. 
Driver relays 6D and 6D2 are controlled by 

ground applied alternately to wires 65 and 66 
by make and break contacts 4 of relay 6A of the 
cycle timer, which is operated as described at the 
initiation of each terminating-call operation and 

is is restored when the block controller is next 
cleared out. 
Ground is supplied to armature 4 of relay 6A 

through break contact 4 of relay 6A5, which 
operates whenever the block controller is seized 
for outgoing operation. By this arrangement, 
the advance of the choice allotter from one posi 
tion to the next occurs between successive ter 
minating-call uses of the choice allotter. 
As the choice allotter of the block controller 

progresses through its allotting positions 1 to 10 
as described in detail for the choice allotter of 
Fig. 9, outgoing matching-ground wire OTG 
MG is applied successively to the ten choice Wires 
in group 92 leading to the ten points of entry 
to the outgoing matching chain carried through 
contacts 3 of block-link test relays 6D to 
6D30, thereby shifting outgoing-call first choice 

progressively from the first to the tenth of the 
block-link secondary switches 400, which the 
ten pairs of these relays respectively represent. 
Additionally, the locking ground wire 64 is 

applied successively to the ten choice Wires in 
group 603 leading to the locking chain of con 
tacts 5 of matching relays 6E to f6E30, there 
by shifting terminating-call first choice progres 
sively from the first to the tenth of the block 
link secondary switches 400, which the ten pairs 
of these relays respectively represent. 
Giving first choice to the secondary Switches 

in regular order for outgoing calls, tends to bal 
ance the traffic load through the Secondary 
switches and among the trunks in any called out 
going group, which also distributes the outgoing-. 
call load more or less evenly among the block 
link pairs serving any block-link primary Switch 
300. - - - - 

Giving first choice to the secondary Switches 
in regular order for terminating calls combined 
with the previously, described action of the call 
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on a table identifies the block-link. Secondary 
Switch 109 and vertical thereof from which the 
terminating trunk extends, and it identifies the 

- Secondary - Section and . Vertical thereof on the 
line-link frame to which the trunk extends. 

Considering the forty terminating trunks ex 
tending to any line-link frame, the group of ten 
comprising call-in extend “straight,' or with 
out "slip,' from secondary: switches to 0 to 
the Secondary sections to 0, while the terminat 
ing trunks of call-in 2 extend to the secondary 
sections in the order of 2, 3, 4, 5, 6, 7, 8, 9, 10, i. 
This shifted order at the secondary sections is 
referred to as a slip of 1. The trunks of call-in 
3 connect to the secondary sections with a slip 
of 2 and the trunks of call-in 4 have a slip of 3. 
The purpose of the terminating-trunk slip is 

to enhance the probability of matching during 
periods of heavy traffic by presenting the pairs 
of block links to the line links in a new order on : 
each call-in. 
The four call-in relays SCT to SCQ of the 

block controller (Fig. 10, Part 6) are provided to 
connect, up the line-link wires LK of frames. A 
to D in correct correspondence with the termin 
sating-trunk test relays and the block-link test 
relays in view of the noted slip in call-ins 2 to 
4 of the terminating trunks. With this slip in 
view, the first call-in relay GC connects the 
link-extension wires fe30 (to which the wires LK 
of the called line-link frame A, B, C, or D have 
been connected by the concerned one of relays 
feC3 to 6C6) to the corresponding local exten 
isions (groups 695 and 606) without slip; the 
second call-in relay 6C8 connects the noted 
wires together with a slip of one; the third call-in 
relay 6C9 connects the wires together with a 
slip of two; and the fourth call-in relay 6C? 9 
connects these wires together with a slip of three. 
In this way the matching circuits over wires LK 

'' and the wires in group 605, and the select mag 
'net circuits over the wires in group 66 pass 
through contacts of the line-link call-in relays 
in the same order that paths exist from the block 
links over the terminating trunks to the line 
links. 

WIE. OveRLAPPING TERMINATING-CALL AND 
OUTGOING-CALL OPERATION 

Since, as described fully in the noted former 
- application, two separate chains (an outgoing 
chain and a terminating chain) are provided 
through the block couplers 599 and the section 
preference... relays (not shown herein) for the 
seizure of the block controller 69 and associated 
apparatus, . Over-lapping Seizure can occur, as a 
Seizure over either chain does not preclude seiz 
ure over the other chain. The two separate 
chains permit outgoing-call operations to take 
precedence over terminating-call operations in all: 
cases in which circuit confusion is unlikely; that 

...is, in all cases except the special one in which 
the block controller is just concluding terminat 
ing-call operation when the outgoing-call seizure 
soccurs. The cases under which overlapping seiz 
"üre ! of the block controller and common appa 
- ratus can - occur over the outgoing chain and the 
terminating chain are seperately described as 
follows: 

VIE1. Terminating-call and outgoing 
call Seiaires occur together 

When terminating-call and outgoing-call seiz 
lures of the I control chains by respective block 
'couplers occur, together, terminating-start relay 
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6A6 and outgoing-start relay.f6A of the block 

controller 680 both operate at the same time, 
each over a separate chain circuit. Terminat 
ing-start auxiliary relay 6A and Outgoing-start 
auxiliary relay 6A5 thus operate at the same 
time. Outgoing-start auxiliary relay 6A5, at its 
break contact 2, open-circuits relay 6A, usually 
before it has completely operated. Cointacts 
of relay 6A withhold operating current from 
relays 6A2 and 6A3 and contacts withhold 
ground from wire i550, thereby holding the 
called-line testing operation, and the terminat 
ing-call matching operation in abeyance while the 
Outgoing-Call operation proceeds as hereinbefore 
described. Through a chain-preference arrange 
ment described in the former application, the 
seizure of the terminating chain is temporarily 
ignored when both chains are seized together, 
wherefore the block-controller switch 500. is set 
in-accordance. With the block-link primary switch 

... through which the outgoing call is to be handled. 
When the outgoing-call operation is concluded, 

relays 6Al and GA: 5 restore as described, whereupon terminating-start auxiliary relay 6A7 
:25 is reconnected at break, contact 2 of relay 6A5, 

and thereupon reoperates to permit terminating 
call operations to proceed in the block controller 
S. 
In the meantime, the block translator 800 has 

... remained set and has forwarded the translated 
digit information for the waiting terminating call 
to the line-controller apparatus on the called 
line-link frame, which has performed its opera 
tions preparatory to the testing of the called 
line by the block controller. If the line-con 
troller apparatus is ready, the testing of the called 
line starts immediately upon the noted reopera 
tion of relay f SAE to close test-start conductor 
TS. at its contacts . In the example assumed, 
the completion of the terminating-call operation 
of the block controller thus is not materially de 
layed, if delayed at all, by the comparatively 
rapid outgoing-call operation which was given 
preference, for the latter took place during a 
Short interval of normal Waiting time at the 
block controller. 

WIE2. Outgoing-call seizure occurs first 
When the outgoing-call 'seizure of the block 

controller and related apparatus occurs before 
the overlapping seizure for terminating-call 
Operation, the operation is the same as when 

; both Seizures occur at the same time, except that 
the momentary operation described for terminat 
ing-start relay 6AT does not occur, as that relay 
has already been disconnected at break contact 
2 of outgoing-start auxiliary relay 6Af5. 

WIE3. Terminating-call-seizure occurs first 
When the terminating-call seizure of the block 

- controller and related apparatus occurs before 
the overlapping seizure for outgoing-call opera 
tion, the immediate result depends upon whether 
the outgoing-call Seizure occurs before or after 
the operation of operate relay 6A4. 
WIE3a. Operate relay. 16A14 still unoperated 
If the terminating-call operations have not 

proceeded to the point where matching and 
Select-magnet operation have been followed by 
the described operation of operate relay 6Af4 
to close the hold-magnet circuits, the operation 
of relays 6Af7 and 6A5 restores terminating 
start auxiliary relay 6Al as described, which 
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restores any operated one of relays 6A2 and 
6A3 by opening its contacts 7. 
The terminating-call operations in progreSS are 

thereby halted. But, to secure a faster clearing 
out of the matching-relay circuits (relays 6E 
to 6E30), contact of relay 6A5 disconnects 
the allotter-controlled locking-ground wire 64, 
and contact 5 of relay 6A 5 disconnects wire 
6 to open-circuit match-cut-through relay 
6D9, which disconnects the ground-connected 

test windings (the lower windings) of the match 
ing relays i 6E i to i 6E30. 

After the outgoing operations have been dis 
posed of and relay 6A7 and 6At 5 have restored, 
terminating-start auxiliary relay 6AT reoperates 
as described to restart the interrupted terminat 
ing-call operations in the block controller. 
WIE3b. Operate relay 16A14 already operated 
If the terminating-call operations have so far 

proceeded that the described matching and 
select-magnet operations have been followed by 
the operation of operate relasy i 6A 4, the ter 
minating-call operations are permitted to proceed 
to their conclusion notwithstanding the operation. 
of outgoing-start relay 6AT and its auxiliary 
relay 6A5. To disrupt the operations at this 
point would often lead to circuit confusion, as 
(for example) some of the concerned hold mag 
nets may have operated, and locked, but not 
others. 
With operate relay 6Al 4 operated, ground at 

its contacts 3 remains on the circuit of terminat 
ing-start auxiliary relay f 6A notwithstanding 
the operation of relay 6A5; operate relay 6A4 
remains locked operated through its own con 
tacts 4 rather than being disconnected by break 
contact 3 of relay 6A5; and ground through 
contacts and 2 of relay 6A3 and 6At 4 re 
mains on locking wire 64 rather than being 
disconnected by contact of relay 6A5. The 
opening of a point in the circuit of match-cut 
through f 6D9 by contact 5 of relay 6A 5 does 
no harm, as relay 6D9 has been restored before 
the operation of relay 6A4. 
With relay 6A7 held operated, the outgoing 

call progress-timing action of relays 6A8 and 
6A9 is withheld at break contact 2 thereof, 

and break contact 6 of relay 6AT maintains 
transfer relay f6A20 disconnected. 
With relays 6A7 and 6A4 operated, ground 

through contacts 8, 4, and 8 of relays 6A, 
6Af3, and 6A4 is held on hold-magnet wire 
HM of the block-controller switch 500 to main 
tain that switch set for the terminating call 
notwithstanding that its select magnets have 
been reset for the outgoing call. 
When the described hold-magnet operation 

occurs responsive to the operation of relay 6A4, 
the described outgoing-call clear-out operation 
of the block controller is initiated at the con 
nected block coupler 500 and also by the Oper 
ation of the slightly slow-operating clearout re 
lay 6A3. Reset relay 6A2, operated by relay 
6Af3, open-circuits operate relay 6A4, which 

is also open-circuited at contacts 3 of relay 6A 
responsive to the opening as described of the 
terminating-start-wire TER-ST. Relays 6A4, 
16A3, and 6A2 thereupon restore. 
Upon the restoration of relay 6A, or upon 

the operation of clear-out relay 6A3, ground is 
removed from hold-magnet wire HM to permit 
the block-controlled switch 500 to be reset 
for the outgoing call, whereupon conductor 
OTG-MG becomes grounded as described in the 

O 

5 

20 

25 

30 

35 

45 

50 

55 

60 

65 

70 

70 
former application to control the outgoing 
matching operation. 
Also, upon the restoration of relay 6A or 

upon the operation of relay 6A3, locking ground 
is removed from locking wire 64 restoring the 
operated matching relay (6E to 6E30) to 
open the primary and secondary select-magnet 
circuits. 
Upon the restoration of relay 6A, its break 

contact 6 extends ground to the lower terminal 
of transfer relay 6A20 to operate that relay in 
series with the lower winding of match-complete 
relay 6E7 as previously described. Transfer 
relay 6A20, however, is short-circuited by ground 
on the associated wire SON until the primary 
and secondary select magnets on the block-link 
frame have restored to remove the ground there 
from. When ground is thus removed from con 
ductor SON, transfer relay f6A20 operates in 
series with the lower winding of match-complete 
relay 6ET with results as hereinbefore described. By the foregoing operations, the terminating 
call operations just being concluded are allowed to 
proceed to normal termination, whereupon the 
temporarily delayed outgoing-call operations 
proceed normally. 

VII. SECOND EMBODIMENT 
(FIGS. 11 AND 12) 

The second embodiment of this invention 
(shown in Figs. 11 and 12) provides a further 
improved control arrangement for path selection. 

Fig. 12 shows a partial circuit diagram of the 
line controller and Fig. 11 shows a partial circuit 
diagram of the block controllier. The circuit 
parts omitted are assumed to be shown in Figs. 
9 and 10. 
As will hereinafter appear, the principal fea 

ture of the second embodiment is that the ter 
minating-call matching operations are effectively 
started Somewhat Sooner than in the first embod 
iment. The noted improvement is based on the 
line controller first effecting frame identification 
in the block controller, following which it trans 
mits a match-start signal to the block controller 
as soon as the line-controller apparatus is ready. 
These successive operations, while speeding up 
match completion as noted, require two wires 
(TF and MC) in place of the single signal wire 
TF of the first embodiment. 

VIIA. LINE CoNTROLLER 1200' (FIG.12) 
Referring to Fig. 12, originating-call operation 

of line controller 29' is the same as hereinbe 
fore described for line controller 2 of Fig. 9. 
On terminating-call operation, terminating 

start relay 2B8 of line controller 200' operates 
incidental to the grounding of the Selected P lead 
by the block translator as hereinbefore described. 
Its contacts 6 place ground on the terminating 
frame. Wire TF to identify the called line-link 
frame to the block controller as disclosed in the 
former Bellamy and Bowser application. 

Responsive to the hereinbefore described oper 
ation of the associated line-controller switches 
to select the concerned primary Switch and line 
links thereof, ground appears on hold-pilot Wire 
HP- as previously described. This ground is 
transmitted to the block controller over match 
control wire MC to start matching operations 
therein. 

Except as noted above, the terminating-call 
operation of the line controller 200' is as here 
inbefore described for line controller 20 of 

5 Fig. 9. 
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WIB. BLOCK CoNTROLLER. 16001 : (FIG. I 11) 

Referring to Fig. 11, the operation of block 
controller 601 on outgoing calls is as herein 
before described for block controller 600 of 
Fig. 10, and its operation on terminating calls is 
the same as described, except as noted herein 
after. 
On terminating-call operation, when termi 

nating-Start auxiliary relay 6Al of block con 
troller 609 operates as described for Fig. 10, its 
contacts prepare a path for grounding match 
Start Wire 60’. 

If the called line is one served by line-link 
frame A, line controller' 29" (Fig. 12) of line 
ink frame A is the one used in the extension of 
the connection toward the noted Callied line. 
Then, when such line controller 2E) grounds its 
terminatilig-frate Wire TF" aS dieScribed, Wille 
TFA of Fig. 11 is consequently grounded, thereby 
operating frame identity relay 6B. in parallel 
with call-in relay C3 of Fig. 10. Contacts of 
relay B connect the output wires (62 to 
524) of the Call-invallotter to the frame-A" ter 
minating-trunk call-in relays SB2 to 3B5, 
and also connect fraine-A Wires TSA, C.S.A, 
MCA and ONA to the corresponding internal 
wires TS, CLS, MC, and ON. 
When ground is later placed on match-control 

wire MCA by the line controller apparatus as 
described for Fig. 12, Such ground is extended 
through contacts of relay 6B to Wire MIC of 
the block controller, and thence through con 
tacts to of relay SAT, to match-start wire f8 is'. 
Ground on wire 5' causes matching to occur 
as described for Fig. 10. 
- Since relay B is already operated when 
ground is placed on wire MC as noted above, the 
matching operations are Started immediately in 
the block controller 50' rather than awaiting 
the operating time of the noted frame identity 
relay f6B as is required in the block controller 
of Fig. 10. 
As noted above, the subsequent operation of 

block controller 60 l is as described for block 
: controller of Fig. 10. 

VIII. THIRD EMESODIMENT (FIG. 13) 

The third - embodiment . Of this invention 
(ShoWn in Fig. 13, considered with Fig. 12) pro 
Wides a Still further inproved control arrange 
ment for path. Selection. 

Fig. 13 ShoWS a partial circuit diagran of block 
"controller 632. The circuit parts not shown are 
aSSurned to be as shown in Fig. 10. 
As will hereinafter appear, the principal fea 

ture of the third embodiment is that the ter 
minating-call matching operations are effectively 
Started Somewhat Sooner than in either of the 

: other embodiments. The noted improvement is 
based on block controller 62 operating the 
currently allotted terminating-trunk call-in relay 
and aSSociated line-link call-in preparatory to 
matching before the line-controller 23 trans 
mits the described match-Start Signal (ove its 
Vire MC) . 
The operation of block controller 62 of Fig. 

13 on outgoing calls is as described for block con 
troller 600 of Fig. 10, and its operation on ter 
minating calls is the same aS described for Fig. 
10 except as noted hereinafter. 
On terminating-call operation, when termi 

nating-start auxiliary relay i 6A of block - con 
'troller 300 operates as described for Fig. 10, its 
contacts to join wires MC and 61 preparatory 
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to starting the call-in pulser (relays 6B, C, 
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and C2 of Fig. 10). 
?f the called iline is one served by iline-link 

frane A, line controller 200' (Fig. 12) of line 
link frame A is the one used in the extension of 
the connection toward the noted called line. 
Then, when such line controller 200' grounds 
its terminating-frame wire TF as described, Wire 
TFA of Fig. 13.is consequently grounded, thereby 
operating frame-identity relay E6B in parallel 
With call-in reiay 6G3 of Fig. 10. 

Contacts of relay í 6B! í connect the output 
wires (62 to 624) of the call-in allotter to 
terminating-trunk call-in relays 6B 2 to 6B5, 
and connect frame-A wires TSA, CISA, MCA, 
and ONA to the corresponding internal wires 
TS, CLS, MC, and ON. Relay 6Bf also grounds 
wire 6102, branch 390 of which serves as the 
locking wire for the call-in totalizer (relays 6B 
to SBS, Fig. 10). The ground on wire 60 
extends through contacts of the call-in allotter 
(relays 6B2 to GB6, Fig. 10) to one or another 
of the output wires 62 to 624 depending. On 
the position of the call-in allotter. Ground on 
any such wire operates the associated one of the 
frame-A terminating-trunk call-in relays 6B2 
to 6B, 5 through contacts of relay 6Blf, and 
operates the corresponding one of call-in relays 
Ci to SC (Fig. 10). 
When the line controller 20' of Fig. 12 is 

ready for the terminating matching operation, 
wire MC thereof is grounded as described. This 
occurs coincidentally with the described bringing 
in of the sleeves of the concerned group of line 
links for test by link-test relays i2D to 2D 
(Fig. 9). On operating, any such relay closes the 
associated one of the link wires Lik to LKO to 
serve as a signal to the block controller that the 

With the noted 
cal-in relays operated in the block controller 
í6962, along with match-cut-through relay í öD9 
(Fig. 10), the closing of any noted Wire LK re 
Sults immediately ini the operation of One. Or 
both of the two associated ones of the matching 
relays (ASE to 6E30, Fig. 16), subject to the 
existing setting of terminating-trunk test relays 
6C to 6C29 and of block-link test relayS 
60 to 6D35. The matching operation is thus 

initiated in block controller 69 over WireSK 
of the concerned line controller, causing Ole Or 
more matching relays to operate immediately if 
a match is available on the current call-in of 
terminating trunks, and this occurs without the 
necessity of awaiting the operation of one or 
more relays in the block controller f63, as re 
quired for block controllers 300 and 600. 
When Wire MCA of block controller 6002, is 

grounded as described, ground is thereby ex 

60 
tended through contacts of relays 6B and 6A 
to wire 6, thereby starting the call-in pulser 

- into operation to control the advance of the 
- calli-in : allotter if matching does not i occluir Om 
... the current call-in of terminating trunkS. 
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With locking wire 300 of the call-in totalizer 

constituting a branch of wire 60, which re 
mains grounded during any outgoing-call Oper 
ation which inay intervene as described during 
terminating-call operation, the call-in totalizer 
remains set during any such intervention, thereby 
permitting the use of only...the-unused call-ins 
when terminating-call operations are: resumed 

- following the -noted -intervention. If the ful 
... number of call-ins-are-desired 'under... the noted 

75. circumstances, it: Suffices to transfer wire .300 from-wire 692. to wire S, which loses ground 
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at contacts to of relay 6A, whenever an out 
going call intervenes. . . 

1. In a SWitching System, means including 
block links and respectively corresponding ter 
minating trunks and line links serially related 
thereWith for extending connections to desired 
called lines, Switching apparatus for extending 
connections to said block links respectively, for 
interconnecting them with the terminating 
trunks, and for interconnecting the line links 
with the terminating trunks and with the called 
lines, means effective when any said line is called 
for extending a temporary test connection there 
to over a circuit path excluding said trunks, links, 
and Switching apparatus, means effective coin 
cidentally with the said extension of the tem 
porary test connection for matching a path to the 
called line over an idle terminating trunk and 
an idle corresponding line link, and means effec 
tive following said matching and controlled over 
Said temporary test connection for operating said 
SWitching apparatus to extend a connection to 
the called line over the matched path subject 
to the called line being idle, 

2. In a crossbar switching system including 
a controller crossbar switch having individual 
ly operable select magnets and contact sets com 
prising groups selectable by said select magnets 
respectively, said switch having first and sec 
ond groups of hold magnets, each hold magnet 
being Operable to close a separate contact set 
in any group selected by an operated select 
magnet, a common operate circuit for the hold 
magnets of the first group and separate operate 
circuits for the hold magnets of the second group, 
a first hold-pilot circuit path and means for clos 
ing it subject to the operation of all the hold 
magnets of the first group, and a second hold 
pilot circuit path and means for closing it sub 
ject to the Operation of any hold magnet in the 
SeCond group. 

3. In a crossbar Switching system including a 
pair of crossbar controller switches each having 
individually operable select magnets and con 
tact sets comprising groups selectable by said 
select magnets respectively, each said switch 
having a first and a second group of hold 
magnets, each hold magnet being operable to 
close a separate contact set in any group selected 
by an operated select magnet, a first hold-pilot 
circuit path and means for closing it subject 
to the Operation of all the hold magnets of the 
first group in both controller switches, and a 
Second hold-pilot circuit path and means for 
closing it Subject to the operation of any hold 
magnet in the second group of either switch pro 
vided it is accompanied by the operation of any 
hold magnet in the Second group of the other. 
SWitch. 

4. In a Switching System including Switching 
apparatus operable to extend calling ones of a 
number of lines to respective idle trunks over 
respective idle line links, said lines comprising 
groups served respectively by groups of said line 
links, Said trunks corresponding respectively to 
the line links in any said group thereof, a line 
controller common to all said lines, means con 
trolled by the line Controller responsive to a 
calling condition on any one of said lines for 
identifying the group in which such line is located 
and for calling in the line links comprising the 
group serving the identified group of lines, means 
in the line controller for thereupon testing the 
called-in line links and said trunks to match a 
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path from the calling line to an idle trunk Over 
an idle line link, means in the line controller 
for Operatling Sald SWitching apparatus to ex 
tend the calling line over the matched path 
and for clearling out the line controller, timing 
apparatus operaple tO clear Out the line con 
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20. 

troiler Winen no path can be matched from the 
calling line, and means operable councidental 
ly WILn tine Said Caillng m of lune links 1Or initiat 
ing the Opera Ulom Of Sald tilmling apparatuS. 

5. In a SWltic ning System including SWitching 
apparatuS Opera01e LO : eXtendi calling Omes of a 
numper of Alnes to respecUlve la le trunks over 
respective id le line links, said lunes comprising. 
groups Seived respectively by groups OI Said llne 
links, Sald trunks comprising Separate call-in 
groups, each Such group comprising trunks cor 
responding respectively to line links in any Said, 
group UrnereO?, a lline controller common Lo al 
Sald lunes, means controlled by the lune con 
troller responsive to a calling Conal Lion on any 

25 -troller for thereupon testing the called-in lune 
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One of Said lines for identlying the group in 
Whilch. Such line is located and Ior cailling in the 
line links comprising the group Serving the 
identified group of lnes, means in the line con 
links, call-in apparatus Ior caling in the trunk 
grOupS lin. SucCeSSLOn and for bestling then With 
the line links to matcn a path Irom the calling 
line to an idle trunk over an idue line link, means 
in the illne controller for operating said switch 
ing apparatus to extend the calling line over 
the matched path and for clearing out the line 
controller, and means operable coincidentally 
With the Said calling in of line links for initiat 
ing the operation of Said call-in apparatus. 

6. In a crossbar SWitching system including 
lines comprising groups served by respective line 
Controllers and by respective groups of termi 
nating trunks and line links, a block controller 
Common to the Said line controllers and acting 
in Cooperation with the line controller serving 
a called line for extending a connection there 
to over a matched path including in tandem an 
idle block link, an idle terminating trunk, and 
an idle line link, means controlled by the last 
noted line controller for calling in a group of line 
links for test incidental to the selection of a 
matched path to the called line and for signalling 
the block controller coincidentally therewith that 
the line links have been called in, the block con 
troller responding to said signal by calling in 
for test terminating trunks in the group cor 
responding to the line controller from which 
the signal was received and by matching a path 
to the called line Over a block link, one of the 
last-named terminating trunks, and one of the 
last-named line links. 

7. In a crossbar Switching system including 
lines comprising groupS. Served by respective line 
controllers and by respective groups of terminat 
ing trunks and line links, a block controller com 
mon to the said line controllers and acting in 
cooperation with the line controller serving a 
called line for extending a connection thereto 
Over a matched path including in tandem an idle 
block link, an idle terminating trunk, and an 
idle line link, means controlled by the last 
noted line controller for calling in a group of 
line links for test incidental to the selection of a 
matched path to the called line and for signalling 
the block controller coincidentally therewith 
that the line links have been called in, the block 
controller responding to said signal by matching 
a path to the called line over a block link, a. 
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terminating trunk-serving the group, containing. 
the called line, and one of the last-noted line. 
links. 

8. In a crossbar. Switching. System including 
lines comprising groupS served by respective line. 
controllers and by respective groups of terminat 
ing trunks and line links, a block controller 
common to the said line controllers and act 
ing in cooperation with the line. controller Serv 
ing any: called one of said called liness for - ex 
tending a connection thereto over a matched 
path including an idle terminating trunk and an 
idle line-link in tandem, means for taking for: 
use the block controller and the line controller 
serving the called line, means in the block con 
troller for testing terminating trunks in the 
group serving the called line and for preparing 
matchingº circuits corresponding respectivelyºto 
the terminating trunks, means in the line con 
troller for testing line links serving the called 
line and corresponding respectively to Said. 
matching circuits, the last said testing, means 
closing the matching circuit corresponding to 
any idle one of the testing line links subject to 
the corresponding terminating trunk having been 
found idle by the block controller. 

9. In a crossbar switching system including 
lines comprising groups served by respective line. 
controllers and by respective groups of terminat 
ing trunks and line links, a block controller 
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common to the said line-controllers and acting in. 
cooperation with the line controller-serving anys. 
called one of said called lines for extending a 
connection thereto over a.matched path includ 
ing an idle terminating, trunk and an idle line 
link in tandem, means for taking for use the 
block controller and the line controller serving 
the called line, means in the block controller for 
testing-terminating trunks: in the group. Serving 
the called line and for preparing- matching 
circuits corresponding respectively to the termi 
nating trunks, means in the line, controller for 
testing line links serving the called line and 
corresponding respectively to said matching cir 
cuits, the last said testing means closing the 
matching circuit corresponding to any idle-one 
of the tested line links subject to the correspond 
ing terminating trunk and blocklink having been 
found idle by the block Controller, means ef 
fective coincidentally with the said testing of 
line links for transmitting a control signal to 
the block controller, the block controller re 
sponding to said control signal by starting a 
timing operation which culminates in abandon 
ment of the attempt to close a matching circuit 
if none has been closed before the end of the tim 
ing º operation. - 
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