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CONTENTS PAGE 1.02 This section is reissued to change reference
from Section 240-101-103 to Section 240-101-102

1. G / N ERAL . covering the 3A sw i tch uni t and t o u pdate the
s ection to i n c lude th e l a t es t i n f o rmat ion . Sin c e

2. EQUIPMENT AND OPERATION this reissue covers a general revision, arrows
ordinarily used t o i n d icate changes have been

3. I . INE CONNECTOR omitted.

SCANNING 1.03 A 4A sw i t c h u n i t c a n a c commodate up t o
832 trunks and 2000 lines at an average

MESSAGE FORMATION t raffic rate approximately 3.5 ccs per l ine. T h e
l ine capacity i s d e pendent u pon t h e t r a f f i c

MESSAGE RECEPTION AND characteristics of the customer. A 4A switch unit
TRANSLATION consisting of a linc connector and a 3A TDS having

a line concentration ratio of 4 t o 1 i s shown in
CONTROL OF UNE SWITCHING Fig. 1.
CIRCUITS

1.04 In a 4 A sw i t ch uni t, a l l s ta t ion l ines are
TRANSFER AND ALARMS always connected to the line connector. The

line connector has a 4-wire data link, consisting of
4. 3A TDS a 4-wire data t runk w i th data t ransmitters and

receivers, to the control unit . T h e l ine connector
5. LINE CONNECTOR MESSAGES 12 data link is in addition to the 4-wire data link for

the 3A TDS. E ach 3A TDS with 120 t ime slots
MESSAGES TO CONTROL UNIT r equires one 4-wire data l i nk , and a 3A T D S w i t h

more than 120 t ime slots requires two 4-w ire data
MESSAGES FROM CONTROL UNIT 12 links.

6. MAINTENANCE 14 1.05 A l ine c o nnector us ing a l i ne c oncentration
ratio of 4 to 1 can be equipped for as many

as 2048 terminals and 510 B l inks. T h e B l i nks
are the talking paths between the l ine connector
and the 3A TDS. The 3A TDS can terminate up

1. G ENERAI. to 832 trunks. T runks can only be terminated on
the 3A TDS. E a ch 3A TDS can have six d igit

1.01 Th i s s ec t ion b r ie f ly d escribes the operat ion t runks for each t ime d iv ision control (TDC). E a c h
4f the 4A switch unit ( J1H018) of the No. TDC has 60 ta lk ing t ime s lots.

101 Electronic Switching System (ESS). Th e 4A
switch unit consists of a line connector (J1H014) 1.06 Figu re 1 i s t he 2000 l ine arrangement for a
and a 3A switch unit (J1H013). D escription of fully equipped line connector using 510 B
system operation of the 3A switch unit is described links. The 8A TDS can have two, three, or four
i n Section 240-101-102. T h e 3 A s w i tch uni t i s time division controls. The maximum number of
referred to as a 3 A t ime d iv ision switch (TDS) data links, digit trunks, and attendant consoles will
when used as par t o f t h e 4 A s w i tch un i t . depend upon thc number o f t i m e d i v is ion controls
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SECTION 240-101-104

ATTENDANT
EQUIPMENT
WITH UP TO

I2 CONSOLES

B" LINKS

UP TO 332
LINE TRUNKS TO CO

L I N ES 3A TDS2046 MAX.
CONNECTOR 240 TIME SLOTS ( INCLUDES TIE,

FX, AND MISC.
TRUNKS )

500
MAX.

UP TO 24
DIGIT TRUNKS

DATA LINK
TRUNKS TO CU

Fig. 1 — Basic 4A Switch Unit Configuration

equipped. Up to 332 trunks, including direct inward similar manner, except the related circuit replaces
dialing (DID), non-DID, tie, foreign exchange (FX), the trunk. A l i ne-to-line call involves two sets of
and miscellaneous trunks can be connected to the ferreed switches plus the time division connections
3A TDS. in the 3A TDS.

1.07 Th e 4A switch unit provides two stages of 1.10 Fi g ure 2 shows in block form the maximum
switching. One stage, in the line connector, line connector equipment that can be used

is space division being made by ferreed switches, in a 4A switch unit. A l ine connector has a J1H014A
and the other stage in the 3A TDS is time division data converter frame and one or two J1H014B line
being made by connecting the talking path for about switch control f rames. E ach l ine switch control
800 nanoseconds every 86 microseconds. The two frame can control up to four J1H014C line switching
s tages are connected by B l i nks be tween the l i ne frames, each capable of t e rm inat ing 256 l ines.
connector and the T D S.

1.11 A li n e switch frame contains eight concentrators.
1.08 The line connector serves to detect an A concentrator has t w o s t a ges o f f e r r eed

off-hook, and upon o rder f r o m t h e c o n t ro l switching with 32 l ine appearances and 16 B l ink
unit, to connect a l ine t o one o f t h e B l i n ks . At appearances. The B links are connected in parallel
the completion of t h e c a l l , t h e l i ne connector for a 4 to 1 concentration ratio. F i gure 3 shows
disconnects by order from the control unit. The how the concentrators are connected for a 4 to 1
3A TDS controls al l a t t endant f u nct ions d i rect ly , concentration ratio.
as covered in Section 240-101-102.

1.12 Sta t i on numbers are assigned in pa i rs and a
1.09 A l in e to t runk call involves the t ime div ision t ranslation f r o m st a t i o n n u m be r t o l ine

connection o f t h e t r u n k t o t h e i n t e r g roup connector equipment number (scan point number)
bus in the 3A TDS, the t ime division connection or vice versa is made by translation in the control
o f the in tergroup bus to a B li n k t o t h e l i ne unit. C hanges in station equipment terminations
c onnector, an d c o n nect ion t h r o ugh t w o f er r e ed may be necessary to balance the load on the B
s witches in the l ine connector to t h e l i ne . T on e , l inks. S t a t ion l ines can be t ransferred to other
d ialing, and r inging connections are set up i n a concentrators o r w i t h i n a con c en t ra to r w i t h o u t
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ISS 2, SECTION 240-101-104

LI N E LINE SWITCHING FRAME
L IN E 6 W I T 0 H I N G

DATA SWITCH FRAMES
CONVERTER CONTROLLER J IHOI4C

DATA F RAME F RAME (SEE NOTE)
32 8 ODD 8 LINKS

LINK J IHOI4A JIHO I 4 B LINES CONCENTRATOR
TRUNKS

0 I 7 8 EVEN B LINKS

0 2 3

32
LINE 6

C APACITY TABL E

32 ODD
LINE CONTROL LINE

E Q U I P M E N T 8 LINKS
CAPACITY CAPACITY TO ODD

NUMB ERE D
DATA CONVERTER

2048 GROUP IN
FRAME 3A TDS32

LINE SWITCH LINESI024CONTROLLER FRAME

LINE SWITCHING
256FRAME

CONCENTRATOR
(PART OF LINE 32

SWITCHING FRAME) 8 ODD
32 B LINK 6

L IN E 6

NOTE:

EACH LINE SWITCHING FRAME IS EQUIPPED WITH EIGHT 2: I
CONCENTRATORS FOR A TOTAL OF 256 LINES; HOWEVER
8 LINKS ARE MULTIPLED FOR 4: I L CR RESULTING IN 64
8 LINK OUTPUTS PER LINE SWITCHING FRAME (LSR).

32
LINES

Fig. 2 — Line Connector Frames for a 4A Switch Unit
Equipped with the Maximum Number of Line
Terminals

32
LINESc hanging th e s t a t ion n u m ber . H ow ev e r , t h e s e

changes must be accompanied by administration 32 EVEN

changes in directory number to linc connector B LINKS
TO EVEN

equipment number ( I CI'.N) tables and in I .CI"N t o NUMBERED
GROUP IN

directory number t ab les. 3A TDS32
LINE 6

2. E Q UIPMENT AND OPERATION

2.01 T he 4 A s w i t ch u n i t ( Y i g. 4 ) c onsists of t h e
line connector and the 3A TDS. These send 32

messages over data l inks to the control uni t located L INES CONCENTRATOR
0at a cent ra l o f f ice in r esponse to changes in l i nc , 8 EVEN 8 LINKS

trunk, or c i r cui t condi t ions ( ic , o f f -hook, on-hook,
o r f lash). T h e c o n t ro l un i t contains memory and
logic circuits needed to control switch unit operation.
T he control un i t s e nds data m essages over d a t a Fig. 3 — 4A Switch Unit B-Link Connections for 4:1
l inks to the l ine connector and t o t h e 3 A T D S t o LCR
produce the desired connections or changes in
connections required for call processing.

the 3A TDS, groups 0, 1, 2, 3, 5, and 6 may be
2.02 T h e 3 A T D S f u nct ions the same as when i t equipped with trunks to permit a maximum of 332

is used alone (sec Section 240-101-102), except trunk circuits. Group 7 is for up to six 6-party

connection i s m ade t o t h e l i n e c o nnector r a t her conference circuits. Groups 8 through 15 provide
t han to l i nes. Ta in c r ease the t r un k c apacity o f for a maximum of 510 B l inks.
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SECTION 240-101-104

DIGIT, MISC,
AND CO TRUNKS

L IN E
STATION LINKS 3A SWITCH AND DATA

SWITCHING
LINES UN IT LINK TRUNKS

CIRCUIT FROM CONTROLLINE
SWITCHING UNIT

FRAME

ATTENDANTLINE
SWITCH SW ITCH EOUIPMENT

CONTROLLER SCANNER

LINE SWITCH
CONTROLLER FRAME

2 5 — BIT DATA SCANNER
DATA RECEIVER 14 — BIT DATA

MESSAGES CONTROLAND MESSAGES TOFROM CONTROL AND DATADI ST R I BU TOR CONTROL UNITUNIT T RA N S MI T TER

TRANSFER
AND

ALARMS

DATA CONVERTER
FRAME

LINE CONNECTOR

Fig. 4 — 4A Switch Unit Block Diagram

2.03 T he lin e co n nector i s co m p r i sed o f thre e c onnector data receiver and d is t r ibutor . A ls o , t h e
different types of frames. These are the control u n i t a l e r t s t h e 3 A T D S por t i o n o f t he

line switching f rame, the l ine switch controller p rogram to expect a message from the 3A TDS
f rame, and the data converter f r ame. indicating the B link has gone off-hook. The 25-bit

message contains the order to be carried out
2.04 Th e l in e sw i t c h ing c i r cu i ts c on ta in f e r r o d (connect in this case), the l ine switching frame,

sensors and ferreed relay line concentrators. concentrator, concentrator line, and B l ink on the
When a line goes off-hook, the line switch scanner concentrator which are involved in the connection.
detects a change in the sensor output. The scanner The data distributor gates the message to the line
control and data t ransmit ter determine which l ines switch controller. T h e l ine switch controller wi l l
are being scanned and send a 14-bit message to operate path select relays and pulse the ferreed
the control unit over the data link, indicating the cross points of the l ine switching circuits. The
line connector equipment number that went off-hook. selected ferreeds close to connect the line, A l ink

and B link together. For a connect order, a cutoff
2.05 Th e control unit determines the A l ink (the ferreed is also operated to disconnect the ferrod

connection between the two ferreed switches) sensor for the line so that additional off-hooks will
a nd the B l i n k t h a t a r e t o b e c o n nected i n t h e not be detected. T h e B li n k w i l l now appear
circuit . A 2 5 -bi t message is t ransmitted to the l ine off-hook in the 3A TDS. This wil l be handled just
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ISS 2, SECTION 240-101-104

as in normal 3A TDS operation. I n t h is instance, 3.05 Th e l inc switching frame contains the circuits
the B l ink wi l l be connected to a d igit t runk so that actually connect and d isconnect, the
that dialing may occur. station lines and the B links. I t contains the ferrod

sensors that are used in the detection of station
2.06 When the line goes on-hook, the 3A TDS requests for service.

detects the change i n s can po in t c ondi t ion
and sends a 14-bit data message to the cont,rol SCANNING
unit. Th e control uni t determines from its memory
w hat changes need to be made in the 3A T DS 3.06 The line scanner ferrods are scanned 16 at

and in the l ine connector. A 4 7 -bi t message is a time. Outputs from the ferrod sensor
sent to the 3A TDS to cause it to disconnect the matrix in the l ine switching circuit are applied to
time division connection, and a 25-bit message is the line scanner circuits of the l ine scanner. Any
sent to the l ine connector . T h e 2 5 -bi t message is line that has gone off-hook and whose cutoff ferreed
s imilar t o t h e c o nnect, message, except t ha t t h e has not disconnected its ferrod wil l be recognized
o rder i s no w a d i s connect w h ich causes the l i ne by the scanner. If an off-hook is detected, scanning
s witch control ler t o d i sconnect the l i ne f r o m t h e is stopped and the scan point number of the l ine
A link and to release the cutoff ferreed, thus is transmitted to thc control unit. Scanning is

restoring the ferrod sensor so that the next of f -hook controlled by a binary counter in scanner control.
occurrence of the l ine w i l l be d e tect,ed. This counter supplies thc scan point number which

i s included in the message to the control un it . The
2.07 Other messages are sent to the linc connector s tate of t h c b i n ary c ounter i s t r a ns lated by t h e

to perform t ests and t o s w i tch on- l ine and address translator i nto the g r oup o f 1 6 l i nes t hat
standby equipment. The l ine connector also sends is to be scanned. This information is applied by
messages to the cont ro l uni t t o i n d icate s tatus of cable drivers to the access circuits of the scanners.
equipment, failures of tests, receipt of messages Thc access circuit enables the line scanner output
with bad parity, and equipment failures. c ircuit and activates one of 64 crosspoints in the

core matrix. The core matrix output for the
crosspoint addressed causes the group of 16-linc
fcrrods corresponding to the binary counter state

3. L INE CONNECTOR t o be i n t e r rogated. T he 16 f er r o d o u t p uts a r e
applied to the enabled line scanner output circuit.

3.01 Th e l ine connector (Fig. 5) connects station Also, if there is no trouble in the interrogate path
lines to B links in response to messages on of thc ferrods, an all-seems-well output wil l allow

the data l ink f rom th e contro l un i t . I t a l s o sends the scan results to be used. The scan result is
a message over th e d ata l i n k t o t h e c o n t ro l un i t stored temporarily in the input reg ister c i rcuit . I f
when a s t a t ion l ine goes o f f -hook. F la s h ing and an off-hook is detected, the binary counter is

o n-hooks are recognized at the 3A T D S . s topped by thc sending mode control ci rcuit . E a c h
l inc switch scanner c i rcuit i s able to scan al l l i nes

3.02 T he l ine con n e c tor ci r c u i ts ar e d iv id e d in the line switching frames (up to four) with which
physically into a d ata converter f r ame, one i t can work .

o r two l i ne sw i tch cont ro l ler f r ames, and one t o
four line switching frames for each controller frame. MESSAGE FORMATION

3.03 T he dat a co n v e r ter f ram e co n t a ins d a t a 3.07 Wit h t h e s canner s topped, the b inary s ta te
receiver and dist r ibutor c i rcuits and scanner o f the c o unter r e p r esents t h e s can p o i n t

control and data transmitter circuits. All data number of the l ine that has gone off-hook. T h is
messages are handled through these circuits. Also, scan point n umber i s t r a nsmit ted as p ar t o f t he
t he scanning o f l i nes i s c o n t ro l led by c i r cu its o f message to the control un i t,.
the data converter frame.

3.08 The sending mode control determines when

3.04 The l i n e sw i tch contro l ler f r ame carr ies out a message i s t o be se n t a n d t im e s th e
orders for t ests and changes in s tat ion l ine transmission of each message bit . T h e message

and B li n k c o n nect ions an d p e r f o rm s s c anning forming circuit sends the start bit (Fig. 6A) followed
functions to locate stat ion l ines that go o f f -hook. by the highest order bit of the scan point number,
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ISS 2, SECTION 240-101-104

which in turn is followed by the other bits of the serially as 1150 cps and 1850 cps signals that are
scan point number. B i t 13 is a s tatus bit which detected by the data receiver as 1s and Os,
is a 1 for l ine messages or a 0 for a maintenance respectively, and are fed to a 25-bit shift register.
or a priority message. The parity generating circuit
counts the ones transmitted and causes the fourteenth 3.10 W hen al l 25 b i ts have been received and
bit to make the total number of ones in the message the parity of the message has been checked,
odd. T h e d a ta t r ansmitter changes its output the message is acted on by the message translator
frequency according to the bi t being transmitted; o f the distributor circuit i f b i t s 4 and 5 are 01
for a 1 the output frequency is 1150 cps, and for (Fig. 6B) or by the maintenance message translator
a 0 the output frequency is 1850 cps. of the transfer and alarms circuit if bits 4 and 5

are 10 (Fig. 6C).
MESSAGE RECEPTION AND TRANSLATION

3.11 A maintenance message causes the transfer
3 .09 A 25-b i t m e s sage f r o m t he co n t ro l u n i t circuits to operate relays which enable a

controls al l a c t ions a t t h e l i n e c o nnector, s tandby circuit or make a maintenance roll call. In
e xcept fo r m anual control o f p o wer a t t h e f r a m e a maintenance roll call, the control unit requests
and transfer of data links. This message is received thc status, on-line or o f f - l ine, of the duplicated

STATUS: BIT IO 12 13 14

0 — FOR MAINTENANCE OR PRIORITY

MESSAGE
MEANINGI — FOR LINE CONNECTOR MESSAGE

SCAN POINT

A 14 — BIT MESSAGE TO CONTROL UNIT

8 I T 2 4 5 6 7 8 IO 12 13 1 4 15 16 1 7 18 19 20 2 1 2 2 2 3 24 25

C
C 0

0 N
C 0 N

MEANING C E
N C E

C E

I:2 I:4
N T

I:8
N T

I;32
N T

I:16

R A
R R

A T

0 / I 0

T 0 R
0 R

A T 0 R

8 25 — BIT LINE SWITCH CONTROLLER FRAME MESSAGE FROM C O N TROL UNIT

BIT 2 4 5 6 7 8 9 10 1 1 12 13 14 15 1 6 17 18 1 9 20 2 1 22 2 3 2 4 25

MEANING

( SAME AS ( SAME AS
BITS 18 TO 22) BITS 10 TO 14)0/ I 0 0 0 0 0 0 0 0 0 0

C 25 — BIT TRANSFER ANO ALARMS MESSAGE FROM CONTROL UNIT

Fig. 6 — Line Connector Message Formats
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SECTION 240-101-104

e quipment s uc h a s sc a nner c o n t r o l s a n d dat a 3.18 Wh en the path-select relays and cut-through
distributors. The status of each equipment circuit (CT) relay have operated, the pulse and
is kept in a maintenance register. T h e r o l l call path-check circuit initiates a high current pulse.
will result in maintenance messages being transmitted The path of this current pulse is determined by
to the control unit. N umerous equipment changes which order relay is energized. Contacts of the
can be made to maintain service and to permit o rder relays form the pulse steering circuit. T h is
repairs to be performed, since the circuits in the circuit determines how the current is applied to
data converter frame and in the linc switch controller two of the points (A00, A10, and D00), as shown
frame are duplicated. in Fig. 7 and 8. Or der 3 i s t o t es t thc pu lser

operation. Dur ing this check, the pulse is applied
3.12 A l i n c s w i tch message will be applied by across a known resistance. If this test passes,

the cable driver to thc l ine switch controller. the trouble can be isolated to the pulse path. The
T he l ine s w i tch c o n t ro l ler c i r cui t t o w hi c h t h e pulse-path circuit checks for grounds in the pulse
message is addressed will translate the order and path, although a ground will not prevent the pulse
the path portion of the message. circuit from operating.

CONTROL OF LINE SWITCHING CIRCIJITS 3.19 Th e current pulse from the pulser controls
all ferreed operations in the l ine switching

3.13 The order portion of the message is applied frame needed to set up and disconnect calls.
to the path se lector o f t h e l i n e s w i tch

controller c i rcuit, where i t e n e rg izes t,he selected 3.20 Th e c i r cuits of t h c l i ne s w i tching f rame
order re lay . T he p a t h p o r t ion o f t h e m essage is include the conccntrators t,hat contain the

applied to the path selector of the l ine switching two stages of fcrrccd switching to connect a l ine
f rame where i t e n e r g izes a P l x x r e l ay , a P2 x x to a selected B l ink . T h c c u t - through and test
relay, and a P3xx relay. F igures 7 and 8 show a vertical circuit checks the talking path before it is
typical path selected by P101, P205, and P306 for cut through. T h e c i rcuit opens the talking path
the different orders that can be applied. The during testing and switching, then connects it so
cut-through relay contacts, shown in the B l ink of that no current is switched by the ferreed switches.
the talking path, open the tip and ring leads during These details arc shown functionally in Fig. 7 and
the time ferreed switching is occurr ing. T h e cutof f 8. The ferrod sensor matrix and the cutoff
ferreed serves to disconnect the line ferrod on a ferreeds provide means of sensing off-hook originations
l ine connect order and t o c onnect, the l ine f e r r od on all l i nes. The c u t of f f e r recd connects or
after the call is terminated. disconnccts the line ferrod as requested by the

received order.
3.14 Th e group check and controller logic circuits

check that one and only one relay in each TRANSFER AND ALARMS
of the order Plxx, P2xx, and P3xx relay groups
operates. T ho se c i r cu its a lso t ime t h e o p erat ion 3.21 Th e t ran s fer an d al a r ms c i r c u i ts p r o v i de
of the other control circuits. means of detecting equipment troubles and

indicating equipment status. T h i s i n formation is
3.15 Bef o re the selected connection is cut through, sent to the contro l uni t i n m a in tenance messages.

the cross-check circuit tests the line for The transfer and alarms circuits also control which
f oreign po tent ials t ha t w o u l d i n d icate a t ro u b le of the d u p l icat,ed ci rcuits o f t h e da t a c o nver ter
condition on the l ine involved. frame and the line switch controller frames are on­

l ine in accordance with maintenance messages from
3.16 Th e d i agnostic control circuits permit manual the control un it,.

control of the mode of operation of the line
switching control ler c i r cuits by u s ing t h e m a nual 4 . 3 A T DS
pushbutton keys, designated Ok'k'-0, OFF-1, and
NOR. 4.01 One 3A T D S (see Section 240-101-102) is

used as part o f a 4 A s w i tch un i t . I n a 4A
3.17 Th e p ower control circuit provides distribution switch unit , B l i nks f rom l ine connectors terminate

of power t o t he l i n e s w i t ch ing c on t ro l ler on-the-line circuits o f t h c 3 A T D S , an d e x tension
frame. stations are connected to the line connector terminals.
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ANY LINE SWITCHING FRAME
CONCENTRATOR 0

STAGE 0 STAGE
SWITCH 005 SWITCH OI IP205

4 X 4 FERREED 8 X 4 FERREED

AID P205

CUT OFF
FERREED

PIOI

+ AOO

P306

DOO

STAGE 0 STAGE
A LINK T , R

LINE T,R R B LINK
TO 3A
SWITCH UNITCUTCUT OFF

THROUGH
CT006

TO FERROD FOR LINE
NUMBER 2I

(THE 22ND LINE ON LSF )

Fig. 7 — Order 1 Connect Line to B-Link and Disconnect Ferrod

4.02 To han d le t he l a r ge t r u nk c a pacity o f t h c of t he l i n e connector and must meet the transmission
4 A switch un it , l i ne g r oups 5 and 6 i n t h e requirement of d ata l ink t r u nks .

3A TDS are used fo r t r unk connections.

4 .04 F i gure 1 shows the basic blocks of a 4 A
4.03 Di g i t t r u nks 7 and 8 o f t h e 3 A s w i tch un i t switch u n i t . F igur e 3 sho w s c o n nect ion

are used as spare trunks for thc data l ink between concentrators in the line switching frame
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ANY LINE SWITCHING FRAME
CONCENTRATOR 0

STAGE 0 STAGE
SWITCH 005 SWITCH OII

P205 4 X 4 FERREED 8 X 4 FERREED

P205
AIO

CUT OFF
FERREED

PIOI

AOO

P306

DOO

STAGE 0 STAGE
A LINK T , R

LINE T,R T,R B LINK
TO 3A
SWITCH UNIT

CUT OFF CUT
THROUGH

CT006

TO FERROD FOR LINE
NUMBER 21

(THE 22ND LINE ON LSF )

Fig. 8 — Order 7 Disconnect Line and Connect Line Ferrod
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ISS 2, SECTION 240-101-104

o f a l ine connector and 3A sw i tch un its fo r 4 t o 1 condition a selected path in the line switching frame.
concentration ratios. These messages are transmitted at 735.3 bits per

second with 1150 cps being a 1 and 1850 cps being
5. L INE CONNECTOR MESSAGES a 0.

MESSAGES TO CONTROL UNIT 5.05 Fi g ure 6C shows the format for a t ransfer
and alarms message. H i ts 4 and 5, called

5.01 Th e 14-bit messages transmitted by the line the address, are always 10 for a transfer and alarms
connector t o t h e c o n t ro l u n i t i n c lude bo th message. Bits 1 and 2 are one for all messages.

maintenance and line messages. These messages Bit 3 is thc go-ahead bit. I f b i t 3 is 1, the scanner
are transmitted at 643.4 bits per second with 1150 can resume scanning. I f a go-ahcad is not received
cps heing a 1 and 1850 cps being a 0. The usual in 0.5 second, the scanner is free to resume scanning
message is the linc off-hook message. There arc anyway. The actual transfer message is contained
t wo types o f m a i n tenance message: no r m a l a n d twice in the 25-bit message, once in bits 10 through
p riority. Fig u re 6A shows the f o rmat, for a l l 14, and again in hits 18 through 22. Both of these
messages to the control un i t . must be thc same if the line connector is to respond

to the order. The meanings of the messages are
5.02 1n t he l ine off-hook message (Yig. 6A), bit given in Table B. I n each case where one circuit

13 is always a 1. Bits 2 through 13 represent is placed on-line, thc other is placed in standby.
the binary scan point number or l ine connector
equipment number (LCEb:) of thc off-hook line in 5.06 Hit 2 5 i s c hosen for an odd number of o nes
t he l ine connector . H it 1 is t h e s t a r t b i t a n d i s in the message. The other bits of the
one for al l messages. The par ity b it , b i t 14, is message are not translated but wil l be 0.
chosen to make the total number of ones in the
message odd. 5.07 Th e 25-bit l ine switching message contains

an order t o b e p e r formed and the pa th
5.03 In t h e m aintenance and priority messages, selected. T h e l ine switching message format is

bit 13 is 0; however, the normal maintenance shown in Yig. 6H. H ere the address bits 4 and 5
message uses low scan point numbers while the are always 01. Hits 1 and 2, the start bits, are
priority message (bad parity, t r anslator fa i lure, a lways ones. B i t 3 , t h e g o-ahead bit , i s 1 i f
and false cross and ground) uses three of the four scanning can begin; other wise, scanning will start
highest scan point numbers. The m a intenance in 0.5 second. Hits 6, 7, and 8 contain the order
messages are used to indicate which equipment is that is to be pcrformcd. The orders are listed in
on-line. A l l equ ipment c i rcuits (Yig. 4) of the data Table C.
converter f r am e a n d t he l i n e sw i t c h c o n t ro l ler
frame are duplicated. The c ircuits are identified 5.08 Figure 7 shows the circuit paths for performing
as 0 and 1 . L ine c o nnect,ors w ith t w o J 1 H 014H t he l ine c o nnect ion o r d e rs . D ur ing t he
f rames usc 2-digi t i nd ications 00, 01, 10 , and 1 1 . p rocess of set t ing up and t ak ing down a ca l l , t w o
The first bit represents the J1H014B frame, and orders will be received. Each order will determine
the second bit reprcscnts the circuit on the frame. which two of the t h ree connections (A00, A10, and
' l'he circuits o f t h e l i n e s w i t ching f r ame ar e n o t D00) to the paths are used. The p o lar ity o f
d uplicated and are, therefore, always on-l ine. T h e connection is important when thc cu tof f f e r reed is
d ifferent m a in tenance and p r i o r i t y m e ssages are in t,he pulse path. The cutoff ferreed is a bipolar
l isted i n T a b le A w i th t he i r m e a n ings . T hes e ferreed that operates to disconnect the line ferrod
m aintenance and p r i o r i t y m e s sages i n f or m t he when A00 is made positive (+ ) and t o connect
control uni t o f condi t ions in the l ine connector. thc line ferrod when A00 is made negative (-). The

ferreed switches in the 4 by 4 and 8 by 4 switches
MESSAGES FROM CONTROI. UNIT are opened i f cu r rent passes through only one

winding of a switch and are closed if current passes
5.04 T he 25 - b i t m e ssages, t ransmitted f r om t h c through both windings of a switch (a crosspoint).

control unit to the line connector, control The cut-through relay opens the tip and ring leads
which scanners and controllers are on-line, ask for during th e t i m e t h e fe r r ced s w i t ches ar e b e i ng
a roll cal l o f t h e m a in tenance register, and cause o perated t o p r e v en t a n y c u r r en t i n t he t al k i ng
operations necdcd to connect, disconnect, test, or path during switching. After switching is completed,
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SECTION 240-101-104

TABLE A

MAINTENANCE AND PRIORITY MESSAGES

MAINTENANCE
MESSAGE BITS REGISTER MESSAGE (EAST 3 ARE PRIORITY MESSAGES)

DESIGN AT I 0 N

2 to 7 8 9 10 11 12

al10 0 0 0 0 1 STGO Shovt to ground in pulser on line switch controller frame 0
(LSCI' 0)

0 0 0 1 0 STG1 Shoi t to gvound in pulser on LSCF 1

0 0 0 1 1 FAL Fuse alai m

0 0 1 0 0 PROO Power vemovcd from contvollev 00

0 0 1 0 1 PR01 Power removed from controller 01

0 0 1 1 0 PR10 Power removed fiom control ler 10

0 0 1 1 1 PR11 Power i'emoved fi om conti oiler l l

0 1 0 0 0 SBFOO Scan access bias failure 00

0 1 0 0 1 SBF01 Scan access bias failure 01

0 1 0 1 0 SHF10 Scan access bias failuve 10

al10 0 1 0 1 1 SBF11 Scan access bias failui'e 11

0 1 1 0 0 DGOLO Data veceivev — distributor 0 on line

0 1 1 0 1 DGOL1 Data receiver — distributor 1 on line

0 1 1 1 0 SOLO Scanner contvol — data tvansmitter 0 on l ine

0 1 1 1 1 SOL1 Scanner control — data transmitter 1 on line

1 0 0 0 0 LOI,OO I SCF 0 contvollev 0 on l ine

1 0 0 0 1 LOL01 I .SCF 0 controller 1 on l ine

1 0 0 1 0 LOI.10 LSCF 1 controller 0 on line

1 0 0 ] 1 I.OI.11 LSCF 1 contvollev 1 on line

1 0 1 0 0 PRAO Powei removed from 0 circuit in A fvamc

1 0 1 0 1 PRAI Power vemoved from 1 circuit in A f r ame

all I I 1 1 0 0 Bad parity message received

1 1 1 0 1 Tvanslatoi' failure has occun ed

1 1 1 1 0 FCG False cvoss and ground test failed
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ISS 2, SECTION 240-101-104

TABLE B

TRANSFER AND ALARM MESSAGES

MESSAGE BIZS MESSAGE MEANING

10 11 12 13 14
and 18 19 20 21 22

1 0 0 0 1 Put scanner control — data tvansmitter 0 on l ine

1 0 0 1 0 Put scanner control da t a t r ansmit ter 1 on l ine

1 0 0 1 1 Put data receiver and distributor 0 on line

1 0 1 0 0 Put data receivev and distvibutov 1 on line

1 0 I 0 1 Put I.SCV 0 controller 0 (C00) on line

1 0 1 1 0 Put I.SCF 0 controller I (C01) on line

1 0 1 1 1 Put LSCF 1 controller 0 (C10) on line

1 1 0 0 0 Put LSCF 1 contvollev 1 (C11) on line

1 1 0 0 1 Make roll call of maintenance register (results
in messages of 5.03)

TABLE C

LINE CONNECTOR ORDERS

BIT 6,7,8 ORDER

001 1 Connect line, disconnect fcrrod (connect)

010 2 Test ferreed switches

011 3 T es t pu lser (no pulsing of fevveeds)

100 4 D i sconnect l ine and disconnect fevvod
(high and dry)

10] 5 Connect with ferrod connected

(test call)

7 D i sconnect l ine, connect feI vod
(disconnect)

the cut-through relay contact.s close to connect thc ( I.SF), the concent.rator in the LSF, the l ine in
talking path. the concentrator, and t,he B link in the concentrator.

For Fig. 7 and 8, bits 13 through 24 of the message
5.09 Thc p a th f or p u ls ing the ferrccds is selected w ould hc as shown in T able I ) .

hy operating th ree re lays. T h c r e l ays t hat
a rc to he o perated in a l i n e s w i t ching f r ame a r c 6. M A I NTENANCE
determined by b i t s 1H through 24 of t h e i ncoming
m essage. T he mes s age g i ve s t h c l i n c sw i t c h 6.01 If a failure occurs in the data converter

controller f r ame ( I .SCF), the l ine sw i tching f r ame frame or in the l ine swi tch control ler f rame,

Page 15



SECTION 240-101-104

TABLE D

PATH PORTION OF MESSAGE

BIT NO. 10 11 12 18 14 15 16 17 18 1 9 20 21 22 2 8 24

STATE 0 0 0 0 0 1 0 1 0 1 0 1 1 0

EQUIPMENT LSCF LSF Concentrator Line in B Link in
Concentrator Concentrator

LSY

t he maintenance program a t t h e c on t ro l un i t w i l l 6.03 Fo r t r oubles that occur in the unduplicated
detect, the failure and substitute the standby circuit linc switching frame, only certain lines will
f or the defective circuit . I f th c f a ul t i s i n t h c bc affected. ' I'roubles are located by setting up
data link, digit trunks 7 and 8 of the 8A TDS will calls locally or by tclctypewritcr and then checking
be interchanged with the data l ink t r u nks. the state of r e lays involved in the connection.

6.02 Ci r c u i t p a c k p a ckaging o f t hc equipment,
permits easy r e p lacement o f d e f ect ive

equipment to f ac i l i tate maintenance.
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