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briefly the general features of the Crossbar System, the  
b, 1 Crossbar Sgstem and a condensed description of a 
No. 1 Crossbar t o  Crossbar call,  TRe iniawation contained 
herein is t o  be used for tra- parposes only, 
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General -. 

The two outstanding features of the crossbar systems are the 
"crossbar switch" which is used i n  a l l  major switching operations, and 
the nmeJrkefl system of control which is used in the establishment of 
all connections throughout the crossbar office, 

The crossbar system is essentially a relay system employing 
simple forms of relay and relay type structures for all switching opera- 
tions, The apparatus consists almost wholly of crossbar switches, mult i -  
contact relays, U and T type re* and other relays similar to  those 
generally eaqjoyed in all teleNone s~rstems, The switchiq circuits are 
wired to the contacting springs of the switches and the connections 
t h r a  the switches are made by pressing contacts together by means of 
simple electromagnetic structures instead o f t h e  mving brushes and 
associated fixed bank termina3s of other dial systems, 

The use of relay type apparatus with its small, pressure type 
contact surfaces ecdndcally permits the use of twin or double contacts 
with thin layers of precious metal for all contact points, These double 
precious m e t a l  contacts make for reliable operation, especially with 
low speech and signalling currents inherent to a teleNone system, 

The short mechanical movements and short operating time 
interPals of the relay l ike crossbar switch permit the use of conmnn 
circuits or markers t o  control the operation of the switches, This 
has permitted the use of large a s s d l i e s  of switches and associated 
relays on unit frames which can be wired and completely tested for 
operation i n  the factorg before the units are shipped, 

In the design of the switching frames and associated control 
circuits, one of the objectives realised has been the standardisation of 
equippent units, thereby simplifying mauufacturing, This also simplifies 
the engineering by the telephone companies i n  preparation of their 
specifications t o  meet particular "traffic requirements of various 
control officerr, 

The marker system used for controlling the switching operations 
has many advantages, The marker unit is an squipneot unit consieting 
almost entirely of relays, which completes its functional operations i n  
the establishment of a cal l  i n  a fraction of a second, This short operating 
time permits a few markers to  handle the entire traffic i n  the largest 
office. The markers are connected xnnentarily by means of multi-contact 
r e l v  to  various switching units of the office t o  control the establieh- 
ment of the calls through the crossbar switches, 



An outatanding adrantage of the  m k e r  wster of w&rol is the 
Wsecmd trial= feature, by means of which t- or  I#)= attsqbs can be 
made t o  establish a ca l l  w e r  alternate awitcbea and t d 8  when the 
mlllrally used paths are all busy, The markers are arranged t o  detect 
ahort circuited, crossed, grounded and open ciPcuit conditions a t  a l l  
vital  points and before releasing f ~ o a  a comectfon thay make circuit checks 
to irraure that the connection has been properly established. When trouble 
conditions are detected, they make a second attempt t o  complete the connec- 
tion, a f te r  tsounding an alarm and recording the location and nature of the 
trouble encountered, 



THE NO. 1 CROSSBAB SYSTEM 

The No, 1 Crossbar System sets up its c a l l  on a marker basis, as  
explained under T h e  Crossbar System", which is a general statement 
applicable t o  a l l  crossbar systems, such as masba r  Tandem, 1Bo. 4 Toll 
Crossbar and the No, 5 Crossbar Systems, 

The switching frames of the No, 1 Crossbar System are known as 
the l ine  link, d is t r ic t  link, office link and incoming link frames, Each 
of the cmasbar frames consists of pr- and secondary switches, The 
connections from the primary t o  the secondary switches of the same frame 
are known aa nlinksn and the connections between frames are known as 
njunctorsn, The l ine  link frames are used for connecting subscribers to  
dis t r ic ts  on originating cal ls  and for  connecting incoming trunks t o  
subscriberst lines on terminating calls, thereby performine the functions 
of two frames, The junctors outgoing from each dis t r ic t  and incoming 
frame are distributed evenly over all the office and l ine  link frames 
respectfally, Similar primary and secondarg switching arrangements are 
used in the  sender link frame for connecting subscriber senders t o  the 
distpict junctors and in the termbating sender l ink frame for connect- 
iat the terminating sender t o  the incoming trunk, 

The establishment of a ca l l  is taken up in four general steps 
(twd in the originating and two i n  terminating equipnent) and the termha- 
t ion of each step fa nmarked" before any of the intervening paths are 
actually seiaed, In the f i r s t  step of the originating q u i p e n t ,  the  
subscriber sender to  be used on a particular ca l l  is chosen before the 
l ine  link, d is t r ic t  Junctor and the sender l i n k  are connected t o  the 
aubscriberts line, In the second step, the outgoing trdc is chosen 
before the dia t r ic t  link, office junctor and office l ink  are tested, 
The third and fourth steps, fn the terminating equipnent, are connecting 
an idle terminating sender t o  the incoming trunk, locating the ca l l  
subscriberts l ine  on a particular l ine  link frame and connecting this  
l ine  t o  the incoming trunk, 



The following condensed description of a crossbar t o  crossbar 
c a l l  and the  sketch of the  path of a c a l l  through crossbar frames is t o  
be used with XB-8 and xB-8~. 

CONDENSED DESCRIPTION _A CROSSBAR TO CROSSBAR 

When a subscriber originating a c a l l  lefts the  receiver LINE LINK------- 
FUNCT~ONS f r o m  the  switchhook of the subscriber set,  a c i rcui t  is 

completed t o  the central off ice operating a l i n e  relay 
associated with the calling l i n e  and the Pine l ink frame 
primary switch ver t ica l  t o  which the l i n e  is connected, 
The operation of the  l i n e  relay signals the  line Pink 
controller circui t  tha t  a c a l l  i s  being originated, The 
controller circui t  ident if ies  the calling l ine  by deter- 
mining the horiaontal group, vert ical  column, and ver t ica l  
i n  which the l i n e  is located, and if more than one l i n e  is 
trying t o  originate a c a l l  a t  the same time, selects  one 
of the  l ines  t o  be served first, 

SUB, SENDER----- It also connects i t s e l f  t o  one of f ive  sender l ink 
LINK FUNCTIONS controller circui ts  on the sender l ink  frames wfth which 

the  l i n e  lfnk frame is associated, The two controller 
D I ~ R I ( ~ T  ------. - ci rcui t s  function together t o  select an id le  d i s t r i c t  
JUNCTOR Qunctor, making the selection from one of the p u p s  of 
SELECT ION ten d i s t r i c t  3unctors which has an i d l e  l i n e  l ink  back 

t o  the calling l ine  and an id le  sender l ink  t o  a sender 
subgroup which has an id le  sender and pref er-ing those 
d i s t r i c t  Qunctor groups having a t  Peaat two id le  Qunctors, 
The d i s t r i c t  Qunctor selected, the lfne Yfnk primary and 
secondary select and hold magnats are operated closing 
crosspoints on the  primary and secondary swftches t o  
complete the eonneetion between the c U f n g  l i n e  and the 
selected d i s t r i c t  j'unctor and assocfated horizontal on the  
d i s t r i c t  link frame primary switch, 

SUBS----------- A t  the same t h e  the sender l ink  controller cfPcuit fa  
sI3IaXR selecting an id le  sender from one of the  subgmups having 
SELECTION an id le  sender l ink  t o  the selected d i s t r i c t  junctor, 

giving preference t o  those aubgmups having two o r  more 
id le  senders, With the  selection of a sende~,  the  controUm 
ci rcui t  operates the  sender l ink  primary and secondary select 
and hold magnets, completing the path from the  calling sub- 

CLASS OF---- scriber t o  the sender, The sender pegisters the  class of 
=ICE AND service of the  subscriber~s f ine  and the  numbep of the 
DISTRICT d i s t r i c t  frame involved over indicating leads, 
FRAME 
INDICATION 

DIAL TONE------ The sender sends out 'dial tone, indicating that  it is ready 
t o  receive d i a l  pulses, 



The eontmUesr circuits  get a re;kaae efgml  f m  the RP.fRA.SP. OF---- 
THE CONTROLLER sender d i n g  them available t o  serve another cal l ,  The 
CnCUITS operated hold magnets are  now under c o n t ~ o l  of the sender, 

DIAL-------The subscriber now dials the o f f h e  eode and directory 
NUlrIBEB number of the called subscriber. The sender counts the  

dial pulses am3 registers erlf degita dialed on the 
regiat ar switch, 

ORIGINATIEG--As soon as the offiee code is regi&er&, the cuende~ signals 
HARKER the originating marker connecbr which connects the sender 
SELECTION t o  an idle originating marker cutting through a large number 

of leads over which the semde~ eurd marker exchange fi8opmation0 

------ The marker checks the fwtegrity of these leads and then 
(DECODING) receives from the sender the class of service of the subscriber, 

the d i s t r i c t  frame number and the office code dialed, It 
decodes t h i s  information and sends back to the sender the 
infomatioh it needs t o  complete its part in handling the eaP1, 
The magor i t m a  are the nclass of c%ll"f (To cmssba~,  panel, 
.manual, tandem, or operatoro etc, ) ncompfsnsatfig res i  stmeen 
(the amount of resistance t o  be added t o  the fundamental 
circuit  t o  perpit the sender =lays t o  function prpopetrly) and 
"office brush and p u p  selectionsn (when the crill is  t o  be 
muted through panel o f f i  ce s e f e c t o ~  o r  emssbar tandem), 

From the office code, the marker also determines &he pair of 
(TEST OF 'PHE ~ f f i  ce f rmes on which trunks t o  the desired off ice are 
OUTGOING located, connects itseLf t o  these f rmes  and causes the office 
~~~ 1 Link and conneetor circuit8 t o  connect the sleeve leads of 

the trrprak p u p  through t o  the marker trunlk t e s t  relays, 
The ma~kep then t e s t s  this trunk group and selects one of 
the id le  trunks, 

--------- The marker also connects i t se l f  ta the d i s t r i c t  PfPlk and 
( m m  eonnector circuit of the d i s t r i c t  frame with which the 
SELECT ION) selected cffstriet Qmctor is associated, The marker also 

causes the office lfnk and connector cbeuLt t o  cut thmugh 
t o  the mebpker eherrnnel t e s t  relays the sleeve leads of the 
20 office links rse- the office lfbk second&y switch 
on which the sefeeted tpprnk is 10eat&, The dis t r ic t  link 
and conneator cfPernft cuts thmugh t o  the marker channel 
t e s t  relays the aleeve leads of the 20 dis t r i c t  links 
semrhg the  primary swibh to  which the d i s t r i c t  Junctor 
5s connected, The marker then operates a Junctor connector 
relay on the dis t r ic t  frame cutting through t o  the channel 
t e s t  relays the sleeva leads of PO t o  20 office Junctors 
associated wfth that pelaye In same ceiaee all ,  and 
in other eases only part of these Qunctors wfll  be connected 
t o  the office f m e  on whieh the selected t d  is located, 
The marker now has the sleeve leads of the three parts of the 
ahglmnela comected t o  its channel t e s t  relays, The marker 
t es t s  these channels and selects one having a l l  three parts 
idle, Any of tha  ehmnels that are incomplete o r  that w i l l  
not eonnect the dis t r ic t  junctor t o  the sefeeted trunk will 
be made busy a ~ t i i i c i a l l y i  -5- P.T.S. 901.4 



---- With the  channel selected, the  marker now operates the 
( c w  select and hold magnets on the district and office link 
CU)SURE) frames necessary to  complete the path from the subscriber 

sender t o  a trunk t o  the called office, The marker now 
has completed its functions sad releases, 

INCO~G----The outgoitq trunk is eonneeted t o  an frcoaing trunk i n  the 
TRUNK I N  terminating off ice, 
T3!aMINATING 
OPFIGE 

TERMII?ATflJO---The incoming t d  when sebed will cause the texdnating 
SBMDW sender 1Mc eontroller cireuit t o  select an id le  terminating 
SELECTION sender (fall selector) axmi connect it t o  the incoming trunk, 

CbLLB) IWWBER--The two senders are now connected together and the terminating 
T B b W m  sender begins t o  generate revertive pulses t o  satis* the 
TO SEaDEEt originatfig sender, the number of gulses required depending 

on the number set up on the register switch of the opfgfnating 
sender, The terminating sender counts the  pulses generated 
and sets up the result on a register switch, thus traneferring 
the  called number from the originating t o  the tePlainatfrg 
sender, This number 5s not transferred as  thousands, hundreds, 
tens, and wits digits, but is transferred as incornfig brush, 
incoming group and f ina l  brash, tens and units selections. 
This f a  done so that panel t o  crossbar, crossbar t o  panel, and 
crossbar t o  crossbar cal ls  can be handled i n  the same way, 
!Chis method of registering the called number in the terminating 
sender is used t o  conform with existing panel e q u i p n t ,  The 
terminating sender, however, w i l l  ttansmit the number t o  the 
terninstfig marker as dialed, With t h i s  information trans- 
ferred from the  originating t o  the terminating sender, the 
originatfng sender has completed its functions and releases, 

TERMINATING----The terminat- sender non signals the terminating marker 
l4ARKBi connector which connects an idle terminating marker t o  the 
i3xJETIOM sender cutting through the leads over which information is 

passed, The marker checks the integrity of these leads and 
then peceives the called number and the incoming frame number 
from the sender, 

MUMBW---------The terminating marker translates the  eel led number as being 
GROUP AND i n  a block of r ive hundred numbers, the par t icdar  block of 
BIA)CK BEgY one hundred i n  the f ive hundred and fina3ly as being in  one 
SELE;CTIOlV of f ive blocks of twenty l ines i n  the seZected block of one 

hundred mnnbers, means of crossconnectiona, the lnapkep 
w i l l  then operate its amrker connsotor relays in the proper 
number group, the  proper hundreds block relay fi the block 
relay frame and through them the twenty block relay aaaoefated 
with tmmty consecutively numbered lfree, one of which is 
the called number, 



CUtLED L3[XJB-----This connects t o  the m k e ~  line t e s t  relays, the sleeve leads 
TEST& of twenty l ine  circuits  wfrilrrh are cabled from the l ine  l ink 
fl)CATION f r a ~ e s  t o  the H D F  and croerconnected t o  the directory number 

sleeves drich are cabled frog the twenty block relays on the 
block relay frames t o  the BI9Fo 

The twenty block relay ope~atfng also cuts through a aumber 
of control leads which are cmssconneeted on the block relay 
frame, t o  give the mer~ker neeessaa°p. fniormatfon r e g d f n g  the  
l ine  and i t s  locatfon, The marker then t e s t s  the called line 
t o  datemine whether f t  is basy or idle, I f  busy, the marker 
w i l l  set the incoming t d  80 that the calling subacriber 
w5.U receive busy tone, (The marker and the terndnatfig 
sender w i l l .  then release iannedfately,) 

LWE CHOICE+---If idle, the m k e r  wPlP determine from c ros~conne~ t ion~  on 
slLlETIOB the block relay frame whether it $8 an fndfrfdual o r  POBOX, 

lfne, whether t i p  o r  Fing par4.y ringing f 8 ~equired, fi which 
l ine  choice, on which one of the four l ine  lfnk frames of the 
choice and in which horisontal group of the  l ine  link frame, 
the  called l ine  is located, 

MARgGB C H m F n , m  t h i s  infonu8tfon and the ineonnfng frame namber indication 
TBST & it has previously received, the marker wPIl connect t o  the 
C m m  incoming link frame through the incoming %ink connector and 

through the lfne choice conneetor and lfns Qunctor connector 
t o  the l ine  lfnk frame and cut through t o  its channel. t e s t  
relays the sleeve leads of the incoming Ifnlps, l ine  Qlmctors, 
and l ine  links which form paths batween the selected incoming 
trunk and the calied line, These channels ape then tested, 
and an id le  path is selected, The ma.rkep wfll then operate 
the p~Quwy and secondary select and hold magnets on the 
l i ne  lfik and fneolafig link frames necessary t o  close the 
path between the ficoming trunk and the called subacriber, 

RINGII'?G----- The marker &so sets the incoming trunk t o  apply proper 
C O m L  ringing t o  the called limo The starker and termhat- arendsr 

now release, 

LINE- ------- The incasing trunk applfea ringfnqd current t o  the called line, 
SUPGBVISIOFI and when the called party anmmrs, s t o p  the ringfng and 

signals the  d i s t ~ i c t  Quactor that the called party has 
answered ro that the e o ~ ~ e c t  charge may be made, The calling 
subscriber pay now t a lk  t o  the called subsc~iber, the dis t r ic t  
Qunctor supplying tw battery t o  the calling subscriber 
and the incoleiag trunk t o  the called subscriber, A t  the end 
of the conversation, the two part i  ee will hang up, and all 
circuits w i l l  release, 
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