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I GENERAL DESCRIPriON ••• 

The basic concept of No. 1 ESS is that of a high 
speed electronic central processor operating with 
a stored program to control the actions of the 

1-3 

central office on a time-sharing basis. The switching 
network provides the means for making interconnections 
between the lines and trunks to be served by the system 
and also provides access to the various service circuits 
required in handling telephone calls. 

All information processing is handled by a central 
processor consisting of Central Control and the 
temporary and semi-permanent memories. The temporary 
memory is used for storage of the transient information 
required in processing calls, such as the digits dialed 
by the subscriber or the busy and idle states of lines 
and trunks. The semi-permanent memory contains the 
stored program and translation information. The Central 
Control consists of wired logic for performing informa­
tion processing operations. 

Input information for the central processor is provided 
by Scanners connected to various points in the system. 
These include the lines and trunks: The Scanners are 
directed periodically to the lines and trunks to detect 
service requests and dialed digits. The information ob­
tained in these periodic scans is processed and the 
results stored in temporary memory. 

The distributor is used to dispense the output informa­
tion from the central processor. The distributor is 
composed of two types; the Central Pulse Distributor and 
the Signal Distributor • 

The Central Pulse Distributor is all electronic and is 
used for high speed actions. The Signal Distributor 
makes use of a relay tree to perform slower speed actions • 

Issue 2: December 1, 1970 
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The actual switching network is a mechanical device 
which is electronically controlled. The crosspoints 
are ferreed switches and are operated or released by 
the Network Controllers in each line, trunk, or junctor 
switch frame. 

The service circuits, such as. Touch-Tone (TT) receivers, 
MF transmitters, ringing supplies, etc., are not perma­
nently wired to any one customer line or trunk circuit. 
Instead they are shared by all circuits having a need 
for one. They are connected to the client circuit by 
the switching network. 

The individual units are connected to the central control 
via a common bus system. 

Changes in types of service, features, the adding of 
new subscribers, etc. are made via changes in the program 
rather than physical wiring changes. 

Maintenance people are given access to the machine by 
teletypewriter circuits and a Master Control Center. 
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CUSTOMER TO SUBSCRIBER CALL IN SAME ESS MACHINE 

Originating 
Customer 

Picks up hand set 

Hears dial tone. 
Dials first digit. 

Hears no dial tone. 
Continues dialing 
digits. 

Dials last digit. 

Hears audible ring 
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Machine Operations 

Detects an origination. 
Determines that customer has 
TT set. Connects customer 
to TT receiver. Gives 
customer dial tone from TT 
receiver. 

Detects first digit pulsed. 
Removes dial tone. Stores 
first digit. Checks first 
digit for 11 0 11 or some special 
code. 

Detects and stores each 
digit. Continues to check 
for routing, special codes, 
abandon dial, etc. 

Detects last digit has been 
pulsed. Idles TT receiver 
so it can be used by other 
clients. Determines number 
pulsed is served by this 
machine. Determines called 
number is idle. Finds and 
reserves a talking path to 
the called number from call­
ing number. Determines type 
of-ringing required. 
Connects ring to called line.­
Connects audible ring to 
calling line. 

Detects called party 
answered. Removes ring 
from called line. Removes 
audible ring from calling 
line. Establishes the re­
served talking path. 

Terminating 
End 

Telephone 
rings. 

Answered 
telephone 

• 
• 

• 

• 
• 
• 
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ESTABLISHING A CONNECTION • • • 

A call placed by a subscriber will actually have many connections 
made and released in the process of serving him. The chart shows 
an example of such a call. 

The chart has been divided into three columns. The first column out­
lines what the originating customer does and hears. The middle column 
lists the actions the ESS machine must do and the third lists the re­
sults as seen and heard at the terminating end • 

In this example we have assumed that our customer is calling another 
subscriber served by the same ESS machine. 

You will note the large number of connections made for this one call. 
Remember that the machine is wo~king on many such calls at any one 
time and is spending very little time on any one operation. This is 
all possible because of its extremely high speed of operation. 
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II DESIGN FEATURES • • • 

A. The No. 1 ESS machine is a standard 2-wire local 
exchange serving office type with metropolitan­
oriented service features. It is designed to 
provide all the services now available in No. 5 
Crossbar plus many new features. 

B. The present office capacity of the system is 65,536 
line terminations. (32,768 lines if in a 2 to 1 
concentration switching ratio.) There are a maximum 
of 16,384 trunks and service circuits available in 
a 1 to 1 trunk switching ratio. 

c. Customer lines . . . 
1. Dial pulse 

2. Touch Tone 

3. Manual 

4. Types of service . . . 
a. FR and Business 

b. Coin 

c. TWX 

d. PBX 

e. Centrex 
D. Interoffice trunks . . . 

1. MF signaling 

2. D.P. signaling 

3. PCI 

4. Revertive 
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II DESIGN FEATURES (Cont.) ••• 

E • Line Link Network (2 to 1 ratio) 

1. A full LLN = 2048 lines 

2. 512 lines per frame 

3. 16 LLI1 s maximum per office 

F. Directory Numbers ••• 

1. Office codes maximum = 32 

2. 128 number groups maximum 

3. Directory number per number group = 1000 

G. Service Features • • • 

1. Routing changes 

2. Access to other networks (Centrex) 

3. Features being provided 

a. Conference Calling 

b. Speed Calling 

c. Call Transfer 

d. Call waiting 

III SWITCHING NETWORKS • • • 

A. Customer lines terminate on Line Link Networks, 
Interoffice Trunks and Service Circuits terminate 
on Trunk Link Networks . 
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III SWITCHING NETWORKS (Corit.) ••• 

B. A completed call through the Network involves 
2-four stage, 2-wire switching paths. These 
switching paths are interconnected by a junctor 
circuit for line to line calls or a wired junctor 
for line to trunk and trunk to trunk calls. 

c. Trunk Link Network • • • 

1. Full TLN comprised of 2048 terminations 

2. Capacity of 8 trunk switch frames per TLN 

3. Maximum 16 TLN' s per office 

D. Frames in network • 

1. Universal Trunk Frame • 

a. Consists of a basic 2 bay frame and a 
supplementary 1 bay frame 

b. May terminate a maximum of 256 trunks 
and/or service circuits. (considering 
each plug in unit may have up to two 
circuits) 

c. Trunk Circuit Plug-in Units (dual circuit 
type) • • • 

1. Two scan·points available per circuit. 
Usually used for supervision of both 
parties. 

2. 3 signal distributor points per circuit. 
Sets up different relay configurations 
for outpulsing, talking, etc. 

3. Contains a 512 point scanner 

2. Junctor Frame ••• 

a. Similar to UT frame 

b. 256 circuits with self contained SD and 
scanner. 

c. Used to supply battery both ways in a line 
to line call. 
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III SWITCHING NETWORRS (Cont.) ••• 

D. Frames in network (Cont.) 

3. Trunk Switch Frame ••• 

a. Has 2 switching stage connected by 
"A .. links .. • • 

1. The switch stages-are comprised of 
8x8 ferreed switches. Each cross 
point has 2 contacts for the 2-wire 
path. 

b.. Has 256 network terminations which may be 
cross-connected to UT or miscellaneous 
trunk circuits. 

c. Has 256 11B" link terminations to the trunk 
junctor switching frame on a 1 to 1 concen­
tration ratio. 

d. Contains logic circuitry, relays, and a 
pulser to establish a talking path through 
the frame under control of cc. 

4. Junctor Switch Frame ••• 

a. Contains same switching and logic control as 
in TSF. Two junctor switch~ng stages are 
connected by C links. 

b. Has 256 B link terminations to TSF's 

c. Has 256 terminations to junctors (J-11nks) 

d. Has bipolar ferreeds for FCG test and no-test 
aonnections 

5 • Juncf!or Groupin<J Frame • • • 

a. Composed of modules. The number of modules 
varies with size of office. 

b. A module is a 2' 2" frame divided into 
9 vertical files with 8 horizontal shelves. 

c. Plugs and jacks are used to establish the 
wire junctor patterns. The plug and jack 
feature permits flexibility for office 
growth and for rapid change of traffic 
redistribution when required. Each plug 
and jack has 32 contacts. 

Issue 2: December 1, 1970 
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III SWITCHING NETWORKS (Cont.) • 

D. Frames in network (Cont.) 

5. 

6. 

Junctor Grouping Frame (Cont.) 

d. One vertical file has enough plugs and 
jacks to terminate half of a TLN - 512 
junctors {2~ires each). 

Other Frames 

a. 

b. 

Supplementary Signal Distributor 

1. Supplies operate and release relay 
current to miscellaneous trunks and 
special circuits. 

2.· Maximum of 1024 SD points 

Miscellaneous Trunk Frames 

1. SXS incoming trunks 

2. Service circuits 

3. Relay operation depends on SSD, extended 
points from junctor or UT frames. 

4. Scan points are in the master scanner 

c. Ringing and tone 

d. Recorded announcement 

E. Service Circuits • • • 

1. Pulsing transmitter and receiver circuits 

2. Test circuits 

3. Coin circuits, etc. 

F. Local Test Board and Operator Access to Lines ••• 

1. Dial access to lines via network for testing. 

2. Busy lines monitored via no-test vertical in 
junctor switching frames. 
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IV NETWORK CALL - INTRAOFFICE • • • 

A. Cyclic operation • 

1. CC never stops even if no requests for 
service exist. 

2. cc requests a new instruction from program 
store normally every 5.5 usee. 

3. All lines and trunks are scanned at periodic 
rates if only to determine there are no requests. 

4. CC also tests itself and other units. 

B. We will describe basic operation of the system for 
an intraoffice call • • • 

1. CC scans lines every 200 msec by interrogating 
line scanner ferrods. 

2. When customer goes off-hook, current flows through 
ferrod control windings. Off hook is discovered 
by CC on next scan. 

3. CC consults call store for line busy-idle 
information. 

4. CS remembers the busy-idle status of equipment. 
Sleeve leads are used for this function in other 
telephone systems. 

5. Line is idle in memory so CC recognizes off-hook 
as call origination and updates busy-idle bit. 

6. CC knows the scanner ferrod address and goes to 
translation area in PS to find • • • 

a. If ~ne is allowed to oriqinate. 

b. Class of service 

c. Dial pulse or touch tone customer 

d. Any special services 

7. CC consults CS memory for an idle CDPR 
(assume a DP customer} and searches memory for 
idle network path. 

8. CC sends network orders over PU address bus to 
establish path through network from customer to 
CDPR. 

Issue 2: December 1, 1970 

1-13 



1-14 

IV NETWORK CALL - INTRAOFFICE (Cont.) • • • 

B. We will describe basic operation of the system for 
an intraoffice call (Cont.) ••• 

9. Digit reception • • • 

a. CC sends an order to SD operating a relay 
in the receiver to furnish dial tone. 

b. CC now detects dial pulses by scanning the 
CDPR ferrod every 10 msec and stores them 
in cs. 

c. When first dial pulse is received, dial 
tone is removed. 

d. A digit is complete when no dial pulses 
have been received for approximately 
120 msec. 

10. Digit analysis ••• 

• 
• 

a. When all digits have been received, cc uses • 
the dialed number to locate equipment trans-
lation of the called line in program store. 

11. 

b. CC checks if called number is busy by 
checking busy-idle bit. 

c. CC then searches network map for talking path. 

d. Reserves talking path by marking busy in 
the network map. 

Ringing 

a. CC sets up path from calling party to audible 
ringing tone. 

b. CC sets up path from ringing circuit to 
called line. 

c. When called party answers, CC releases the 
connections to power ring and audible ring. 

12. Talking ••• 

a. CC establishes talking-path previously 
reserved in memory. 
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IV NETWORK CALL - INTRAOFFICE (Cont.) ••• 

B. We will describe basic operation of the system for 
an intraoffice call (Cent.). • • • 

12. Talking (Cont.) •.• 

b. Operates cut-through relays in junctor 
circuits by SD points. 

c. Both lines are still supervised by junctor 
scanner every 100 msec looking for a 
disconnect. 

13. When disconnect occurs ••• 

Issue 2: December 1, 1970 

a. Junctor circuit relays released by same 
SD points. 

b. Network map is updated to idle path used. 

c. Lines are scanned every 200 msec looking 
for new origination. 
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MAJOR BUS SYSTEMs IN A NO. 1 ESS OFFICE 

• Central Control 

• Central Control 

• Central Control 

• Central Control 

UHIVERSAl 
T-.c FRAMES 

LEGEND 

SC- SCANNER 
SO -~ DISTRI&UTDR 
0: - CENTRAL CONTROL 
CS- CALL STORE 
PS-PIIOGIIAMSTORE 
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- Program Store 

- Call Store 

- Peripheral Units 

- Central Pulse Distributor 

CENTRAL PIOCEISOI 

I 
I 
I 
I 
I 
I 
I 

CC-PU-1 J I L----------... 



2-2 

100.4 

LAST 
STOltE 
Oft THE 
LE'T 

"ltST 
STOltE 
ON THE 
UtrT 

ceo 

INDUCTOII L-----' 

CCI 

l'lltST 
STORE 
ON THE 
ltiGHT 

a 
LAST 
STORE 
ON THE 
RIGHT 

0- CABLE OltiYEit 
It· CABLE ltECEIYEit 

100.11 

Typical Bus Pair 

Input-Output connldon for a bus ••• ... ,., 
O•"• lltttllltl Tratlftr•tn Jltt ltftr•atltl 
tff th '"· Otllllt lltttlltn t•JIIfJ till , .. , ...... 

lUI PAIII 

SIGNAL IS REMOVED FROM BUS 
BY MEANS OF SERIES TRANS­
FORMERS 
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BUS· FEATURES • 

• Each bus is f'ully duplicated 

• Signal characteristics 

• 100 to 110 milliampere pulses 

• 0.5 microsecond pulse width 

• Electrical bus characteristics 

• Balanced to ground at the center 

• 26 Gauge twisted pair 

• 100 ohm terminations at each end 

• Series cable receivers 

• Loss is 10 db per 1000 f'eet 

• Delay is 2 microseconds per 1000 f'eet 

• Center tapped inductor to bleed of'f' longitudinals 

• Driven f'rom center by cable driver 

• Length limited by allowable delay 

THERE ARE TWO METHODS OF ENABLING UNITS TO RECEIVE IN.roRMATION 
FROM A BUS • • • 

• Transmission of' an unique name code on the bus 

• Only the units which can match their assigned name code 
to that transmitted can receive the inf'ormation • 

• Used to enable Program Stores and Call Stores. 

• Send an enable pulse over a private pair f'rom the Central 
Pulse Distributor to one particular unit 

• Only the unit enabled can receive the inf'ormation • 

• Used to enable Peripheral Units 

Issue 2: December 1, 1970 
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r1.. OtOICI OJ -~----1!'11..' 

c 

E 

N 

T 

It 

A 

L 

c 

0 

N 

T 

It 

0 

L 

LILE aDDAlst TfiT. ... T 
______ ._ .. --

~VI,III,IIWIJ tD UJ 

VPWYANSWP '. __ _. ________ 
(24>11,1/~·· (I) 

- CHOICC(I) ... _____ .......... 
INAal ADOMSS. TIST H.T 

______ _.._._ 

(11;11 .. 111,1/MJ (U (I) 

YEJIFY ANSWP,AL.lr~ 

CI"'VI.Ifi,IIW to 1 -------l 
Ill 

~u.oLM 

"c:f 
OUTPUT I I.AIT 

~-=-
CIO 

CIUTPUTI 

JXICUTI• "liST UJ .f 
I:XECUTI•.LAST (I) 

ICMO· PlltST (Q 

ICMO-LAIT(I) 

PIUIITY CHECK (5) _____ ,_. ...... 
MAINTIENAIIICIE fll 

-------..~ 

Communication Between Cenual Contt-ol 
and Central Pulse Dietributora 

LEA~ BETWEEN CENTRAL CONTROL AND 

CENTRAL PULSE DISTRIBUTOR 

Number of Leads 
Function 

To CPD From CPD 

3Z CPD enable addreu 

1 Bus choice 

1 Reset lead 

1 Test lead 

1 We-really•mean-it enable signal 

3 • Parity check 

1 • Maintenance 

Z4 Verify answer 

1 All-seems·well signal 

36 Z9 • Not duplicated 
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CENl'RAL CONrROL - CENTRAL PULSE DISTRIBUTOR BUS SYSTEM • . . 

From 

cc 
CPO 

CPO 

CPO 

• Consists of busses common to all CPD's and private pairs to and 
from each CPD • 

• From CC's to CPD's 

• Enable Address Bus 

• Execute pair 

• From CPD's to CC's 

• Verify Answer Bus 

• Execute Echo Pair 

• Parity Check Bus 

• Maintenance Bus 

Used to send address of peripheral unit to be enabled to CPD and to 
verify that the correct CPD has received this address and that the 
proper peripheral unit has responded. 

PRIVATE LEADS 

To Function Quantity 

CPO Execute signal to controller One per CPO 

cc Execute echo signal to central control One per CPO 

PU Enable signal to controller Two per controller 

PS 
cs 
MS We-really-mean-it sig"lal One per unit listed 
MCC 
cc 

Issue 2: December 1, 1970 
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SC.urtl~lt ANSW€1t ---I 
"" ----------- ~" CONTitOU.Eit CONTitOl.L~It 

PU ADOitiESS ---
f ~ f .. • ... ... 

1 J I Ia !t I I I I IS 

CEMTitAl. 
CONTIIOl. 

CPO ----------
CPO ENABU AOOMSS ---V£1t1P'Y ANSWEit ------
ElliE CUTE 

ECHO - I • • I • 
EXECUTE • ! 

:-ECHO 

-ausu 
- NIVATE Nllt 

Simplified Peripheral Unit Bua System 

LEADS BETWEEN CENTRAL CONTROL AND 

PElUPHERAL UNITS VIA CENTRAL PULSE DISTRIBUTOR 

Number of Leads 
Function 

To PU From PU 

36 PU address 
z Control lead• 

16 Scanner anewer 
1 All-aeema-well aignal 

38 17 
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CElfrRAL CONTROL - PERIPHERAL UNl'l' BUS SYSTEM • 

• Co_nsists of two t'ully duplicated buses: 

• Peripheral Unit Address Bus 

• Scanner Answer Bus 

• Peripheral Unit Address Buses are fanned out at the 
central Pulse Distributors 

• Del~ limits establish this requirement. 

. up to four parallel buses can be provided • 

• Scanner Answer Buses fanned in at Central Pulse Distributors 

• Considerations similar to those for fanout. 

PU 

ct:=::::t}-8RANCH AOOR£SS 8US PAIR 

S PAIR 
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CENTRAL CONTROL 

u 
I . 
1 

8RAHCH AOORE'SS 8US PAIR -<t:=::t> 

D•CAIL£ OAIY£11 
11- CAlLE' llfCfiYER 

Basic Fan-Out Scheme 
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i 

ToCS 

1 

6 

3 
1 

12 

1 

1 

1 

1 

1 

1 

2 ... 

BUS u.ADS BftWEU CEJITRAL M'ROL AliD CAU. STOR!'S 

1 

21J 
1 

J'UDction 

chrolliaiug aigDal tor coded enable and. IIOCle 
.._ code (tor euablJ.ns) 

e of operation 

cbrolliaias aiFJ&l. tor address 
IAdtllreaa 

vr1 te, pari t;y 

i t;y cbeck cmtr code aDd addreaa (PK A Bft) 

;ynchrollizias ai&n&1 tor readout word. 

adout vork (includes 1 Parit;y Bit) 

ll-aee.a-vell sianal 

chrolli&11JS sipal tor first 12 bite of 
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CENTRAL CONI'ROL - CALL STORE BUS SYSTEM • • • 

Central control to call store ••• 

C•trll O.nl 

I lOll 
. .... 
Adder ParitJ MEMGilY lDDilESS DlCGDEil ParltJ a.,,., ••••rater 

••••rater 

ITl flTII llTIB llTIB IIT21 IIT21 IIT21 

S7acll I lit I lit I lit I Itt I lit I lit 
D1t1 lddrtll Mdt Cttlt, lltH Wrttl SJttc 
lltl Srnr ..... ,I-

12-22 Srac 

( 

, r 

IIT21 

PIA , .. ., 
lit 

Rllilttr 

llTII llTII ST1 IT1 

I lit 12 Bit PW Srnc 
llmt lddrtll ParltJ Data 
Ctdt lit lltl .. .. 

CALL STOllE 

Call store to central control • • • 

CENTRAL CONTROL 

MEMORY 
ADDRESS 

DECODER 

l 

+ 
B REGISTER 

• 
OTU 

Parity 
Bit 

.4~ 

OTU 

2111t 
Data 

Readout 

CALL STORE 
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cs 

READ-WRITE 
CHECKER 

4 

OTU 

I Bit 
ASW 

GATING 

.. ~ 
OTU 

I Bit 
S,ac 

_j 
cs 
Answer 
lUI 
(21 Bits) 

I llectster 

STl 

tllltl 
Dlfl 

c 
} llld 

s ,. .. 
• •• lltl) (II 
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BUS LEADS BETWEEN CENTRAL CONTROL AND 

PROGRAM STORES 

Number o! Lead• 
Function 

ToPS From PS 

1 Synchronizing aignal !or coded enable and mode 

4 Name code (for enabling) 

3 Mode o! operation 

1 Control write command 

16 Addreaa 

1 Synchronizing aignal for readout -word 

44 Readout word 

1 All-aeema-well aignal 

25 46 
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CENrRAL CONTROL - PROGRAM STORE BUS SYSTEM • • • 

PS 
Addnss 

Ius 
(25 lUI) 

Ce••tral Centnl 

MEMO~Y PROGRAM ADDRESS' 
r BOWR l ADDRESS REGIS.TER 

DECODER + t 
Binary 10 I 

2:4 Translator ri BOWRl GllillC 
4 

~ITI •6T8 1-&TI •&T8 ~&TI ~19T9 '-19T9 

I Bit I Bit 3 Bit 4 Bit I& Bit 44 Bit I Ill 
Control SJnc Mode ••• Code Achlnss Readolrt S,ac 
Write 

{ ) c 

,, 
"'P ,, , , 

PROGRAM STORE 

Issue 2: December 1, 1970 

PS Word 
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Instruction 
Checker Ckl 
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'-19TI 

t Bit 
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PS 
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CENI'RAL CONTROL { CC) • • • 

Primary information processing unit 

• Addresses and commands originate from it 

• All answers return to it 

Executes (one at a time) many different types of basic 
instructions 

• Requests instructions from program store every 5.5 M sec. 

PROGRAM STORE 
(SEMIPERMANENT MEMORY) 

CALL STORE 
(TEMPORARY MEMORY) 

f 
ADDRESS 
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I 
ANSWER 

COMMANDS, DATA,AND 
ADDRESS 

CENTRAL CONTROL 

COMMANDS AND 

ADDiESS 
ANSWER 

I 

PERIPHERAL UNITS 
SCANNERS,NETWORKS,AMA,ETC 

ANSWER 
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PROGRAM ADDRESS CIRCUITS 

FRO II 
IAOit 

CC-PI ADOitiEH IUS 

llfCR 

--+-+-FROII UNIIASIC!D SUS 

'------------.--TO UNIIASK!D SUS 

NOTES 
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.. PROGRAM ADDRESS CIRCUITS • • • 

• Program address register (PAR): 

• Source of addresses for program store 

• 20 Bit register 

• Initial address for program store is placed in PAR by IAOR 

. Normal addresses are then received from Add One Logic 
circuit 

On transfer orders the return address is stored in "J'' 
register via AOR and unmasked bus 

• Add one register (AOR): 

Used when program store address is to be incremented 
by one (normal operation) 

. Used to address call store programs via AOL, masked 
bus, and IAOR 

• Used to increment by one, the contents of an index 
register 

• Add one logic (AOL): 

• Provides the function of incrementing by one, any 
23 bit number stored in .AOR (see 3-58) 

• Normally used to provide sequential addresses for 
program store 

• Auxiliary storage register (ASR): 

• Stores the last address from PAR while PAR receives 
the next address 

• Used for rereading 

• 20 bit register 

Issue 2: December 1, 1970 
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DATA INPUTS FROM PROGRAM STORE ••• 

(U IllS) 

FIIOII 1$11 
TO 

ADDEND 
REGISTER 

r«m:S 

,, 
7 ?l 

,---- FROM CALL STORE 
RELAY IUS 

'------- TO LOGIC REGISTER 

L--------+ TO ROTATE- SHIFT 
REGISTER 
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• DATA INPUTS FROM PROGRAM STORE • 

• Buffer order word register (BOWR): 

• Contains instructions, addresses or data which 
was received from program store 

• During the first cycle the BOWR controls indexing, 
transfering and memory addressing via the BOWD 
(See Instruction Decoders) 

After indexing, the instruction portion of the work 
in BOWR is sent to OWR 

• BOWR is made available for the next work from 
program store 

• Auxiliary BOWR ( AUX BOWR): 

• Stores the operation field of a word from program 
store until BOWR completes indexing of prevfous 
instruction 

Issue 2: December 1, 1970 
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INDEX ADDER SYSTEM • • • 

FROM BUFFER 
ORDER WORD REGISTER 

r------,r----- FROM MASKED BUS 

r----FROM UNMASKED BUS 

_J ADDEIID IECiiSTERII AUVENO RECilSTERI 

1 
I 2J lit INOU ADDER 

TO 
MEMORY 
ADDRESS 
1)ECOD£1f 

fROM 
lllf£RR1T tlt 

IIAOR IIIDEI ADDEII 
OIITPIIT RE&ISTEII I 

INDEX ADDER 
IAPG PARm 

GENERATOR 

I 

~ 

I CAll STOllE I 
IUS SELECtOII 

• CC•CS ADDRESS IUS 

TO MEMORY TO PROGRAM ADDRESS REGISTER 
ADDRESS 
DEC ORDER 

NOTES 
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~ INDEX ADDER SYSTEM 

Used to: 

• Modify data with the contents of a register 

• Modify address with the contents of a register 

• Add the contents of two registers 

Index addend register (IADR): 

• Normally receives its input from BOWR 

Receives its input from register specified in the 
Operation field when adding register to register 

Index augend register (IAUR): 

• Receives input from register specified in RM field 
(index register) 

Index adder: 

• Adds contents of IADR and IAUR 

Index adder output register {IAOR): 

• Stores the results of indexing 

• Word is called the DAR 

• Source of call store addresses 

• Source of program addresses on transfers 

Issue 2: December 1, 1970 
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-·•FFER REGISTER • i 

• 
CS-CC REI'l Y IUS 

.. 
l CALL STORE REPLY I 

TO FROM IUS SELECTOR J • UNMASKED MASKED 
eus BUS 

VIA 
INSERTION 
MASK CIRCUIT 

I BR DaTA BUFfER REfiiSIER J 
~ 1 n 

r 'AIIITY liT J l CALL STORE ~EIID 

J r;EN£RATOR IUS SELECTOR 

J L _1 

CALL SJORE SEND iiUS 

TO FROM • BUFFER 
BUFFER BUS 

BUS REGISTERS 
REGISTERS 

• 
• 
• 
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REGISTERS ••• 

CC has eight general purpose registers and a Bu££er Bus group 
o£ registers. 

The eight registers generally receive inputs from the masked 
bus and send outputs to the unmasked bus • 

All but the Logic Register (of the eight) may be used for 
indexing. 

• The eight registers are as follows: 

~ Bu£fer Register (BR) 

• 

0 

0 

• 

Receives inputs from and sends outputs to call store 
and the buffer bus system of registers • 

Issue 2: December 1, 1970 
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REGISTERS ••• 

JR, XR, YR, .ZR REGISTER ••• 

••••ro ... 

"L" REGISTER ... 

F1lOM OA 
FJELD OIF 8 OWR 

WQII 
tiJIIPU)I[IIl 

tlltUIJ 

MASK£0 
a us 

~ J~ ~ JR (IUWIII AIIDIIUS) r 
IEGIST£1 

1 X R GEIIUAL I'IIIIPOUl 
IIIDEl llGIST£1 

lYR 
GEIIEIIAL I'IIIPOSE I 
IIIIIU 11£GISlEI 

lZR 
GEliWL I'IIIPOSE l 
IIIDEI IEGI ST£1 

BOTES 

J 
P£1 "IIEiill I[Pl r iUS 

j.e-- [ 
l 

P~IPH£11..&. UNIT R£PL1 
il~ SELECTOI 

]LR 

l 

1 
LOGIC l 

il[fil!ioT£1 

1 
.TO 

ICSERTION 
MASK 

CIRCUIT 

0 

• •• ·•. 

UD IIEPl f IUS 

• 1 tPD IEPl' IUS I 
SELEtTOI 

• UIIIIUIIO IUS 
(Z) Ill$) 

• 

• 

• 
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• JUMP REGISTER (JR) ••• 

• S_tores next sequential address on a transfer with "J'' option 
instruction. 

• X Register • • • 

Has no special function 

• Y Register • • • 

24 Bit register 

Receives 24 bit CPD verify answer 

Z Register •.• 

Source of transfer address on combined instructions 

(Specifically TCGMX, TAULM and TAUMK) 

LOGIC REGISTER (LR) • • • 

• Source of masking words 

• LOO to Ll5 store scanner results 

Issue 2: December 1, 1970 
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REGISTERS . . . 
FIRST OD • • • 

MASICID 
lUI 

1 
.. ~~~~,-·o- . I II GIITMOSt-1111£ 

ClltUif 

• 
FR n1~J--1 

l&tSTEil 

f1014~f I& ~ 1 
I EII&IU ¥£111 FY 

UTCII ClltUit 

UO &IIOIW 1110 U£CIIT£ IUSI• 

UMMICIO 
lUI 

- --~------------~---····-------:-:II::::NAI:-:f:-::A~:::-=s::-:S-:I::::It-:F-:8:::EG:-::IS::T£::':1:----------.., 

CPO POIIIT 

lUI 
ILl~ 
1\.21 
IL2$ 
ILJR 
ILJS 
PIU 
PIIS .... 
PUS 

fUIICTIDII CIF IUOCIIT[D FLIP/fLO, 

ALLOWS Atfl¥£ CC TO AOOIES$ CPO 
ALLOWS STINIIIJ CC TO ADDRESS CPO 
ALLOWS IC Tl Y[ CC tO AIIOIESS PU 
ALLOWS STAIIDIY CC TO ADDRESS PU 
SEE IIOTE JU,A 
SU liCIT[ JU ,I 
NHIUI ST•t IUS I II ICTIVE 
fiOIUIII St•t IUS t II ICTIVl 
ICTIVI CC stltDS 1111 ICTI¥£ PI Ml 
ACTIVE U stltDS 1111 IOTJI •s IUSES 

IT-If PI IUS II liCIT Ill TICIUILE 
SflltDif PS IUS t1 MilO Ill TIOUILE 
CALL STOlE IUS 0 IS ICllft 
CALL ~~- IUS t IS ICflft 
acnn u u.s 1111 acne cs aus 
ICTIVE CC SEIIOS 011 IOTJI CS IUSES 
StUIIIY CS IUS IS IIOT Ill TIOUIL£ 
STUIIIY CS IUS IS MIUO Ill TIOUILE 
CEIITIAL COIITIOL 0 IS ACTIVE 
.UIITIAL CIIIITIOL t IS ICfl W£ 
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Ill 
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IS 
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CCI ew~ 
CCt CWS 
ceo Ct¥CJt 
CCOCWICI 
en ewe• 
CCI cwtt 
ceo nn 
ceo PSU 
en •n• 
CCI PSU 

ceo 1111111 
ceo tiiMS 
Cet liMit 
Ct1 IIIMI$ 
ctO IEILTI 
CtO IEALTS 
CCI IULTI 
tct IEALY$ 

St .. lf Ce IS liCIT Ill tltOUIL£ 
StlltDif et IS MilO Ill TIOUil[ 
.[IIGa SIIULS HE ClOSS CIIIIIIECTEil 
11101 SIIIIILS HE liCit ClOSS C-CllD 
IIIIIJIITS tt MTCIIIIIG 
ILLIWS MTCIIIIIG TO OCClll If SITIII' -MTCIIIS IIWFII IUISTEI at 10f16 
IECE nt COIITIOL WGIIOt FlaK CS IUS 0 
IECE I ft tOIIT«OL WOlDS FICIIII CS IUS I 

IEttiVE COIITIOL WOlDS 'ICIIII CS IUS 0 
IECEIY£ tOIITIOL WOlDS FICIIII CS IUS I -ALLOWS COIITIOL wilTING IF STOPPED 
11011£ 
ALLOWS COIIJIDL wll TIIIG IF SJOPP£0 
11011( 

SPECIAL '5 TEST IIODE IF STAIICIIY -SPECIAL PS TUT "1110[ If STAIICI.T 

11011[ 

IIIHIIITS ,jjlltiiiG IIITO II ltlfiSTUS 
!fOil( 

IIIMIIIlS wilTING IIIlO II UGISTEIS 
11011£ 
I(S(T ["'(RG£NC Y ItT I 011 LOIIG TI'IEI 
110111[ 
IIUU ["'(IGEIICY ICTIOII LONG TIIIU 
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0 , 
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!) 

0 
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1 
1 
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0 
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0 0 
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1 0 
1 1 
I 0 
1 1 
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c 1 
0 0 
0 I 

1 
1 
0 
0 
1 
1 
c 
0 , 
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0 
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' 1 
0 
0 
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0 
1 
0 
1 
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' 0 
I 
0 , 
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I 
0 
I 
0 
1 
0 
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0 
1 

Issue 2: December 1, 1970 

• 

0 

• 
• 
• 



3-13 

I , • FIRST ONE REGISTER ( FR): 

Has many special uses as shown below: 

F Reg. Bit Function 

FROO Used in MCLF instruction 

FROO-FR04 Store location of rightmost one 
of word in K register 

FR07-FR09 Used to select P.U. translator 

• FR09 FROB FR07 

1 0 0 Trunk & Junctor 
Sw. Bq 

1 1 0 Signal Distributor 

1 1 1 Scanner 

FR07-FR09 Used to select peripheral unit binary 
address 

0 0 0 Short Binary 

0 0 1 Long Binary 

FR07-FR09 Select CPD long binary address ( 101) 

• FR07-FR22 Addresses CPD according to chart 
(See CD 1Al05 Page 93) 

0 

0 

• 
Issue 2: December 1, 1970 



3-14 

REGISTERS .... 

ACCUMULATOR 

TO HCIIION LOGIC 

noM INO£X ADD€1t 

SYSTEM 

QR IOTATE-SIIIFT 
lEG I STU 

NOTES 

DUECT-FIISI-011£ 
tiiCUIT 

0 

0 

• 

UliMA SUO 

0 

• 

• 
Issue 2: December 1, 1970 



i • 
I .. ACCUMULATOR REGISTER (KR) AND .ARITHMETIC SYSTEM 

• 

0 

0 

• 

• Addend K Register (ADK) 

• Input register in arithmetic system 

• Output connected to arithmetic logic circuits 

• Source of part of long Binary-To-CPD test addresses 

• Used by translators to develop peripheral unit addresses 

• 24th Bit of register (if used) is parity for long/short 

binary address translation 

• Augend K Register {AUK) ••• 

• Input is from K register 

• Ho1ds word whi1e arithmetic operations are being done 

• Accumulator Register {KR) • • • 

• Output register for arithmetic system 

• Contents m~ be shifted or rotated 

• Used with ADKR to form 1ong binary address for CPD 

• Used with ADKR to form 1ong binary address for PU 

. Q Register (QR) ••• 

• Stores information to operate rotate shift functions 

• Shifting Operation 

The bits in the K register are shifted left or right 

O's are inserted in vacated end spaces 

Bits shifted past left or right end of K register are lost 

Issue 2: December 1, 1970 
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REGISTERS ••• 

Rotate operation • • • 

I ll&llhf (IRitlal) 

I ll&lltlr (After R1tat1) 

SHIFr OPERATION • • • 

s•ift operation • • • 

OP 
Q 

DA 
I 

RM LCJ 

Rttatt all lllltl IR tilt I lt&llter I plactl tt till 
lift 

OP • lA 
T 

IM LC.I 

Slllfl all lllltl I• tilt I lt&lster I piiCII te till 
lift. 

lltl L .. t 
A 

I ll&llter ll•ltlan 

I lt&llttr (Afltr Slllft) 
.., 

NOTES I'• , ... nej 

• 

• 

• 

• 
Issue 2: December 1, 1970 
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0 

0 

0 

REGISTERS ••• 

• Q Register (Cont'd.) 

• Rotating Operation 

The bits in the K register are rotated left or right 

Bits passing the left end of the K register are reinserted 
in the right end on a left rotate. Right rotate actions 
are s illlilar. 

• The contents of the Q register determines the number of places 
the bits are shifted or rotated • 

• Rotate-Shift circuit controls rotating or shifting. 

First One Detector • • • 

• Circuit detects first one in KR and stores its location in F.R 

• The detected "one" 1118¥ or may not be then set to a zero 

Homegeneity Sign Circuit • 

• Checks if word KR is all "1' s" or "O' s" 

C Flip-Flops • • • 

• Connected to the masked bus and the ADD and KR circuit 

• The CH Flip-Flop is set if the word on the masked bus or in 
logic circuit contains all O's or all l's 

Bit position 22 of a data word is called the sign bit 

Bit 22 = 1, negative word 

Bit 22 = 0, positive word 

3-17 

• The CS Flip-Flop stores the sign bit of the word on the masked bus. 

Accumulator Sequencer 

. Controls various arithmetic operations within the accumulator 
system 



3-18 

} ~... • 
nte Butter Bus Registers • • • 

~ .. • ------.. ----
~ , LOO I LOO I LOO I 

LOO D 
Mate II Mate II Mate II 1 Re&h.ter .. , .. ,., .. , .. ,., .. , .. ,. 

IRO DRO IRI 

•••• Test 
Oaaaactar • 

.t~ 41 • 
---

R>TES - • 

• 

• 
Issue 2: December 1, 1970 
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0 

REGISTERS • • • 

t'he B~er Bus Registers 

General ••• 

• Consist o~ 23 groups o~ t'lip-t'lops. 24 FF each Group. 

• '!rea ted as though they were memory locations in the Call Store. 

• liB¥ be read b;y orders such as MX AA where AA is a But'ter Bus 
Register address • 

• SeiDe ma;y be written into b;y orders such as XM AA • 

• Access is provided througb B Register • 

• ~ical Functions 

• Selection o~ PS, CS, and PU Buses 

• Mlnitoring of PS and CS errors. 

• Symbolic address for a But'ter Bus Register as listed 1n the 
programs is "B8". 

Issue 2: December 1, 1970 
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• 

• i 

• 
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~ 
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~ 
n 

e 
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.!""' 
.... 
\0 
-..1 
0 

• e \0 

L IIUISUJI fLIP-flO!' f' • AOOIIESS •• GIIOUPIIAIIf S, c n 
1 

loti-• uo U TUNAl MArCH llfG'•O ., UO·lJ 
4000·1 IIWC. 

20SO·t 010 IIITEAIIAL IIIIlCH A£G·O ., 010-lJ 
l IIWC. 4001·) 

' 
2~2-) 

ARt ElTERIIAL MATCH REG-I .. ARt ·2S 

4004·5 awe• 
4 

1054·5 
ORI INTERNAL MATCH REG·I ec o,::c-~ 

400.·7 

' 
lOS.-1 
4010-1 

MACRI MAICH CDNiaOL REG as 

~ 
lOSS·t 
lOll·) 

IIOCR KA TCH MODE CDNIROL REG as 

lU.0-1 MATCH CYCLE CONTROL 
1 IIACF Fl IP·FLOPS '5 40U-5 

• lU.l·l 1-tro CONTROLLED STATUS 
4014-7 

CSTf fliP· FLOP!> 75 

• 21.1U·S PER I PHERAL BUS CDNTaOl 
4020·1 

P8Cf fL IP·flOPS 10 

2U.b·' PERIPHERAL UNII IIIINI SIJIIIIlRY tO PUll$ 78 
4022-l 

II 
2U.S·t 
4024·5 

USA STORE ERROR SUIIIIARY·I ,. 
u 2070·1 

UCF 
STORE ERROR COUNIER 

71 
40U-7 fLIP-fLOPS 

" 
2012·) 

MSCF 
IIS[C CLOCK SlAT[ 19 

4010-1 fL IP·flOPS 74 ,. 1074-S 
UCF EMERGENCY ACIION CONTROl 98 

lOll·) fLIP-fLOPS 74 

n ..lo7•·7 
PSY PUlSE SOURCES(Y·POSITIDN$) 77 

ENTJ 
40J4·S • 

'' 
1071-· 

"'If 
Ill SCElLANEOU$ NICE 16 

Hell 
4011>-7 fLIP-fLOPS R 

17 20&11-1 
IICCO HCC OAIA INSERT 74 

IICC·ll 
40.0-1 R .. 208Z·J 

KAIS 
KAINI INI£1111UPI SOURCE 

19 
40.1·) fll P·fLOPS 

,, 20114·5 NORMAL INTERRUPT SOURCE 
40.4·, 

!lUIS fLIP-fLOPS 19 

lO 
208~-7 PES I CONTROL PEST 7q 
4otb·7 fliP-fLOPS 

21 
2088·9 INJ(RRUPI LEVEL ACIIVITY 
CQ~0-1 

ILM fl I P·FLOPS 79 

ll 
2090-1 MAS IER CONIROL ((NI(R 79 

I'ICCF 
FLIP-FLOPS 74 40S2·l 

I • llf POSITIGN IS READABLE. 
W • Ill POSIIIDN CAN BE WRIITEN INIO VIA MEMORY wRIIIN6, 
C • liT ~IliON CAN 8( WRIITEN INTO VII CONIROL WORO WRITE. 
• • IMITING I •o• INIO IHIS &If POSIIION AEUIS IH( 1550( ERROR 

CIIUIIIU, 
Z • I If POSITION CAN BE ZEROED 8Y WRITINu I 'I" INIO IT, 

n 
AIO·ll 

Rwe 

OIO·ll 
lwe 

1Rt·2l 
Rwe 

DRt·U 
Rwe 

MAP 
Rwe 

!iCiliJ 
aw 

ASWS 
R 

CEOV 
R 

seer 
RW 

MCC·21 
R 

CPORN 
a 

ISP~ 

RWC 

lNPU 
R 

I • liT POSifllltl 1$ SET'ID EQUAL IHE LEAS! SI6NifiCANI 811 Of IH[ 
ADDRESS WHI:N :;RiliNG, 

ll 

AR0-21 
•we 

ORD-21 
IIWC 

IR1·21 
AWC 

0R1•21 
awe 

E£TD 
RWC 

''" Rwe 

SCiiA 
RW 

IH 
R 

CSEC·4 

• 

EAO 
AW 

CLURH 

• 
CPO I 

RW 

IICC•21 
R 

CPDEM 
R 

I SPA 
Awe 

(NPl 
R 

• 
Nl'U tiUS IIGS lfiGIIS 

lO " " 17 ,. n •• IJ n 11 10 • 
IAO·lO IRQ· I• uo-u 110·17 lAO· I~ uo-n ARO·U AA0·11 110·12 UO·II ARQ-.10 ARQ•9 

Awe IIWC AWC IIWC IIWC 1111: RWC IIWC RWC IIWC RWC Rwe 
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IIWC Awe IIWC liM: RWC RWC IIWC IIWC IIWC liM: Rwe Awe 
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we awe RWC RWC Rwe RWC R..C IIWC RWC awe RwC IIWC 

f E Hll 
Rwe RWC Awe 

MC·I IIC-0 Et RE lolA PU "' 110 
Rwe awe Rwe RWC awe awe R R 

OLJ I HilA PST iJ-TS V·Bil DI Ol2 OLI ewe 
ap R. •• RP RP RP RP RP R • 

CPOB COMB C0i4A PBMil PBMA F!NH !iR 
RW a a • R R a 
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w w w w • w w w w w w w 

PTA CCOI MOl A 
AW RW fS76 
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ALPHABETICALLY,LISTED DESCRIPTION OF BUFFER BUS FF 
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ALPHABETICALLY LIS'l'BD DBSCRIPTION OF BUFFER BUS PF 
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(J MASKING ••• 
• Requires an additional ~ield in the instruction format 

~ called the LCJ field. 
~ INSERTION MASKING • • • 

tit . Permits insertion of certain information bits into the word 
~- in the B Register without disturbing any other bits • 

• 

0 

• 
• 

• Permits more efficient use of Call Store memory by permitting 
"packing" of data • 

• Requires an additional fUnctional block of hardware called the 
Insertion Mask • 

PRODUCT MASKING • . . 
• Permits the system to perform bit data processing • 

• Requires additional hardware in tne Central Control. 
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INSTRUCTION DECODER CIRCUITS • 

• Buffer Order Word Decoder controls the gating associated with 
indexing operations • 

• Order Word Decoder controls the gating associated with the 
execution of an instruction • 

•• Memory Address Decoder controls the gating associated with 
Memory operations • 

• Determines whether an address pertains to the Call Store 
or Program Store • 

• Controls the gating associated with Program Store communications • 

• Controls the gating associated with Call Store communications. 
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IBSfRUCTION PHASES • • • 

... ,,..,__ ____ CYCLE I -----•-+1••-----CYCU Z -----••1••---- CYCLE 5----.,.•aotl 
1-l _o;;..Te;.;..._-ll I toTt4 

1 
I 16Tzo l I oTe I I tOTt4 I I 16T20 I I on I I IUTI4 I I t6T20 I 

~ 
ADDRESS TO PS 

t• ..j 
WORD IS RECEIVED 

FROM PS. 

I• d •I 
A FIELD AND INDEX REGISTER 

ARE GATED TO INDEX ADDER. 

I• t3 •I 
INDEX REGISTER MODIFICATION 

IS CARRIED OUT. 

f• "
4 

•I 
ADDRESS IN IAOR IS SENT TO CS FOR 

READING OR WRITING 

I• u •I 
IAOR IS GATED TO SOME REGiSTER VIA MASK AND 

COMP\.EMENT CIRCUIT, OR SOME: REGISTER IS 
GATED VIA MASK AND COMPLEWENT AND INSERTION 
MASK CIRCUITS TO I REGISTER AND CALL STORE 

t- t• -1 
ltPDOUT 1'111011 CS II IATED VIA IIAIK 

AIID CIOIIPLEIIENT CIRCUIT TO SOliE ltUIITEit. 

Issue 2: December 1, 1970 

0 

• 

0 

• 
• 



• 

0 

0 

3-31 

Instruction Phases • • • 

• Central Control Processing of an Instruction may be divided 
into three phases. 

Each phase normally requires one central control cycle (5.5 
microseconds). 

• Cycle 1 - Central Control sends instruction address to the 
program store • 

• Cycle 2 - Indexing of the instruction • 

• Cycle 3 - Execution of the instruction. 

Example of Instruction Phases • • • 

Cycle 

• 1 - Addressing program store 

2 - Indexing 

3 - Execution 

Central Control Actions 

Send address BB to program store 

Receive instruction from program 
store 

Add the contents of the DA field (AA) 
to the contents of the Y register 

Send resultant address to call store 

Call store readout received in B 
register 

B register contents gated to bus 
and then to X register 

Location Operation DA RM 

BB MX AA y 
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CENTRAL CONJ.'ROL COMMUNICATION 
WITH MASTER SCANNER 

IIICUTE li-_ ... MISMATCH 
MATCH I SIGIAL 

IUFFIIIUS 
lEGIST Ell 

LOCAT101 I Y lliGISTEI F IIIIITII 
r---,_--_,~~~---n 

I 
FF 

IITS IITS IITS IITS 
n- 11 n-z• 11-11 tt-14 11-11 

~ 

CPD 
4 IEPLll4" 

~ATCH 

J ... 
MATCH 
SIGIAL 

CPD 
ADD II ISS 

TIAIILATOI 

• IICUTI 
Til AI I­
LA TOll 

I lULl 
l•a Clleace YEIIFY 

Ill, Ill, Ill 

I Y Z 1• ..... 
lettct SeiHt llltct U /II) 
UIIJ U/IJ IIIII) 

r·&Li ·~·t·" 
Clni&L PIUI DISTIIIUTOI 

IUFFliiUS 
lEGIST Ell 

LOCATIOI II 

II I I I 
FF'IFF'I ,, ,, 

EXECUTE ASWCPD 
ECHO 

CPD 
PlriiJ ASWS 

Cll 

-

ADDEID I 
IIEGISTEI 

IITS IITS 
IS-Il ....... 

ICAIUI 
TIIAIILATDI 

SCA .. Eill 
lOW ADDIIESI 
LUDS 11-ll U II) 
LEADS II-II UIIJ 

SCAli II 

f EIAILE-+ 1 
+-YllllfY 

L IIGISTII 

15-11 

ICAIIIII 
AI SWEll 
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ADDEND K 

TRANS LA TORS .•• 

TRUNK AND JUNCTOR SWITCHING FRAME TRANS LA TOR 

SCANNER 

ROW 
SCAN 

ADDR POINT 

SCANNER TRANS LA TOR 

P .U. BUS '-} __ _,~l_;;15 __ 1;..:_/8;:;..._ __ 8--'l_7 ___ 1/_8 __ 0::..ll P .U. BUS 

LONG BINARY TRANSLATOR (PU) 
K REGISTER ADDEND K 

J 112 o I [22 ol 

-------- !-----------

PU BU s 135 

CPO 
ENABLE 

ADOR 

r 

23 [22 

CPO SCANNER 
# ROW 

AOOR 
F REGISTER 
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b2 uh3 1ol9 41 I 
CPD CPO SCANNER 

ENABLE # ROW 
ADOR ADOR 

ADDEND K REG 
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SHORT BINARY TRANSLATOR 

ADDEND K 123 0 I 
~--------------------------------~ 

r-----------------

P.U. BUS ) I I 
~--------~----------------------------------~ 

UNIVERSAL SIGNAL DISTRIBUTOR TRANSLATION 

ADDEND K 

P.U. BUS 

FINH =0 
"SR =0 
F987 = 110 

SKEW SCANNER TRANSLATOR 

.__ ___ __.1'"'"15.;__1'"'"1:_8 __ s~l'-7 __ 1;;..;.../~8 -~o I P .u. Bus 
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SEQUENCE CIRCUITS • • • 

General • • • 

Activated by one of the decoders (BOWD, OWD, MAD). 

Increase the number of cycles to process an instruction. 

Inhibit and release the decoders at appropriate times • 

Provide special gating functions required during the 
extra cycles that the Decoders are inhibited. 

Types • • • 

Error Correction Sequencer 

Read-Write Sequencer 

Transfer Sequencer 

Call Store Reread Sequencer 

Start-Stop Sequencer 

Call Store Program Sequencer 

Go-Back-To Normal Sequencer 

Peripheral Sequencer 

Interrupt Sequencer 

Signal Processor Lockout Sequencer 

Signal Processor Sequencer 
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ERROR CORRECTION SEQUENCER • • • 

Pracra• Stan 
War~ la~ 

Call Start 
laatrlctlaa 
Clltctar 

I 
IettY ate 

I 
Errar 

Carrtctlaa 
se,•••cer 

I I Dtllllt Errar 
Dr 

A~llra11 Errar 

. ., ..• 
l 

lata C11tr1l 
Far Reraatl 

Fall1rt 

l 
Lanl I 
latarr•ff 

- ~~~,. .. 
Errar 

ParltJ 

Fall1ra 
Dalllll 

Errar 

Camet 
Sll&lt E rrtr 

Ia Wtrll 

IOWR 

1 OP, RM, Dl 

~llact LC.I Flal~ Fltl~ 
IC/11 11/ZI lltl 
lltl lltl 

' 
Errar Dattctla• 

••• 
Ctrractia• Clrc1lt 

I 

II "''j" lito 

A•ztnarr 
Staraae (ISR) •.... ,., 
I 

Rtrtall 
lllllrtll 

l 
Pr•cr•• 
Sura 

s••••• 
Errar 

Carract ••• 

C••tal 11 l"rtll Of 
1 IOWR Wtrll I 
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1EQUEBCERS • • • 

Error Correction Sequencer • • • 

• Correcting errors in Program Store Communications 

• Error signals indicating one o~ the ~ollowing are sent to 
error correction sequencer via the Program Store word and 
Call Store Instruction Checker 

• Address error 

• Overall parity ~ailure 

• Double error 

• Error correction sequencer controls gating ~or the ~ollow 

• Single error in word in BOWR is corrected 

• Double error or address errors cause a rereading 

• fn1ring rereads CC operations are suspended by inhibiting 
the BOWD, OWD and MAD 

Read-Write Sequencer • • • 

• Reading data ~rom the Program Store 

• The Memory Address Decoder determines that the address 
pertains to the Program Store 

• The Data word will be brought into the Bam 

• The Read-Write Sequencer controls the reading operation until 
the data is moved ~rom the BOWR to the B Register • 

• Controls data reading ~rem the Program Store. 

• Used for Maintenance Instructions whir!h interroga"&e tile 
Program Store • 

3-37 

• Used ~or Program Store Control Read and Control Write Instructions 

• Three phase operation is interrupted until the instruction 
is processed. 
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SEQUENCERS ••• 

Transfer Sequencer • • • 

• Activated on all Transfer Instructions 

• Suspends overlap operations until the new instruction is 
brought into the BOWR • 

• Resets OWR so that OWD has no instruction to execute. 

Call Store Reread Sequencer . • • 

Rereads call store on PW parity 
failure or ASWC failure on read 
operations. 

Rewrites call store on ASWC failure 
on write operations. 

Start-Stop Sequencer • • • 

3-39 

• The active Central Control can test the Off-line Central Control 

• Active CC stops off-line cc 

• Starting address of tes~ program placed in PAR of 
Off-line CC 

• Off-line CC is restarted 

• Start-Stop Sequencer provides the means of stopping and later 
restarting the Off-line Central Control 

• Clock pulse not disabled in Off-line CC 

• Other sequence circuits are inhibited 
! 

• Instruction in OWR of Off-line CC is executed. 
No instructions are aborted 

• Se~ential lockout of other sequencers 
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SEQUENCERS • • • 

Call Store Program Sequencer • • • 

. Used to read instructions tram Call Store 

• Activated by the Transfer Sequencer when program control 
is transferred to a Call Store address 

• Remains active for three cycles 

• Performs two Call Store reading operations 

• Assembles the Call Store words in the BOWR 

• Controls the checking of the word in the BOWR 

Go-Back-to-Normal Sequencer • • • 

• Used to return control to an interrupted program 

• Activated by EGBN instruction 

• Returns the C flip-flops, Auxiliary Storage Register and 
B register to their condition at the time of interrupt 

• Gates the address of the interrupted program to the 
Program Store 

Resets Interrupt Level Activity flip-flop 

Peripheral Sequencer • • • 

• Used when Input~utput instructions are being executed 

• Decoders treat I/O orders as single cycle instructions 

• Peripheral sequencer controls gating of addresses to CPD 

• Peripheral sequencer controls gating of addresses to peripheral 
units and provides for resetting of registers and gating of 
information returned from CPD or Peripheral units. 
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E.C. OR STANDBY-STANDBY ALARM DET. #5 

TO 
r.1nr.1r 

I 

MAIN 
PROGRAM 

CPO I 

DE't# I 

£NABLEf ~ESET.._. ____ __. 
I -.I 
I -

~.---~ '---r----1 t R 0 

EAC3 10 

MSEC - REAL TIME CNTR. -
61JO MSEC .-=S-...:...11~ 

r.......... ANA 
_5M_S_EC,;__---t:.~l \ LOG 

R 0-1 J TIM­
L,.../ ER 

I 
I 
I 
I 
I 
I 
I 

~0 MSEC ! 
~--------_.DE•T.•.•#•2--~--~I 

TOCR I 
DET.#3 

I 
• I EAM _I 
M It---~~ .. •] 

SEQ. f I 
_:A.;.;:C..:..T.;..:;I Y...;;;E-+--+--------4 SEQ. ACT. CNTR. I I 

163 5.5 USEC CY 

- s I -
EACO 

R 0 

STATE 

CClYJ!I.ER 

J_ 
_L 

I 

0 ........., ,---

~ 

u 

- _n_ ~ CHANGE 
-.. 

CONFIG-

- ...fL P2_ URATION 

Jl_ lJ 
OF CC, 
PS, AND 
BUS 

,, , ,. 
TO POINTS 

RESET IN CC, 
... ~.,_.._R_E_SET ___________ ..... I,.__ __ _.:;:,:MS~E~C...:C~L~OC:.:.:K~ OTHER CC, 

--+-~---------t-r~r--..._1 I PSM,CCAND 

DET.#4 

128 5.5 USEC CYCLES I ' 

\ - I 
-------4R 0 

EAC2 

...._+--•-1~-----4 s p--

B INTERRUP 
'"----1 PROGRAM (BAS I C 

SANITY MAZE) suc­
cEss 

~L/' .. 

EASI 

-

CLEAR 
STOP 

START 
STOP 
CONTROl 

-

• 

0 

• 

• 

• . EACO, Cl, C2, 8 C3 = CONTROL FF1S 
PI, P2,8 P3==EA GEN. CLOCK 
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Interrupt Sequencer • • • 

• Used to transfer program control to another program 

• There are 10 priority levels of interrupt 

• Called in by setting an interrupt level flip-flop 

• Stores the contents of: 

• B Register 

• Auxiliar.y Storage Register 

• C Flip-Flops 

• Transfers control to the new program 

• Sets interrupt level activity flip-flop 

IIrl'ERRUPr S!S:rEM AND SEQUDCER . . . ..... ., . 
. INNT 

IIITEJIWT -C£5 

-, MAIS IUIIITDIUC( IIITOIIUPT SIIUIICES IIUFFEII .,. 
REJIITEJ' NOIS ..... IIITlUUPT SIIUIICU I • I 

-1 PEST IITEUUPT-1*111 T I··R 
IUISTO -20· 

1• IIITOIM'J LEr£1. I .... ILAF ICTIVITf ,., 21 

T ] 

IUfFEII­
PUT OUT 

I IIITUIUPT UTili 
t fiGI IIITEIIUPT KQUfKD 

fiGI GG-UCI-........ KIIUDICP 

IIIIOIM'T ...SSU --
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ERROR CORRECTION AND DETECTION FOR PROGRAM STORE 
AND CALL STORE WORDS • • • 

The Program Store Word and Call Store Instruction Checker • • • 

• Intermediary between error detection and correction circuit and 

various sequencer circuits 

• Activates sequencer when no ASWP signal received 

Error Detection and Correction Circuit 

• Uses hamming code to check for single, double or address errors 

1n a PS word or CS words used :for program. 

• Error signals are sent to program store and call store instruction 
checker. 

CI!ITIIAL OOITROL I 

Errer PS Word 
Dttectlen and OS PROGRAM 

and lnstructioa STORE 
Cerrectlen Checker 

Circuit 
~ 

Errar Slnllt Error Error 

•••icatiaas or Detectioa All S111111 Well 
Doultlo Error and Si11al 

Cerrectiea 
Circuit 

Error 

~· 
lnd i-:ltions , 

PROGRAM STORE WORD AND CALL STORE INSTRUCTION 
CHECKER 

lattraallr Actin~ for A . I fer Ctlfltl 
Detected PS Pre1ral Control OS p,.,,

1
• Coltrol 

E~ra 

Error Error Call Store 
Summarr Correctio1 Pro pam 

Flip-Fieps StllUIDCir Stlluencer 

CEITRAL CONTROL I 
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ERROR CHEcnBG !'OR CALL STORE C<HIJIIICATIONS • • • 

COMPU'l'Il'fG THE CALL STORE WRITilll PARITY BIT • • • 

••••• Call Sttrt 
a••er ••••-Wrltt 
P1rltr Clltcker 

ltatrattr 

a••rell Parltr Ill 

Otltral Ctltnl 

,... 

~ ~ 
Jaatt•l 

' Parltr 
Ill 

ltltraltr 

Parltr .. , 
(tYtr a••rtll aa• Data) 

Call Sttrt 

I leatsttr 

Zl Ill 
Wrltt-1• 

Data 

• 
• 

• 

• 
• 
• 
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ERROR CHECKING FOR CALL STORE COMKJNICATIONS • • • 

DETECTIMl AND CORRECTING DATA READING ERRORS • 

Ctntrtll Call Stert 
GatiDI fer +-- Rtrea• 
Reread er St,utactr 

Rtwrltt (Z CJCitl) t t. 
...---......, PariiJ ASW 

LtYII D 
Interrupt 
Fllp-Fitp l..a_ Rertd 

..._ ___ _. ... er Rewrite 
Fail art 

----""'~.. ParitJ 
Call Sttrt Failure 

Errer lntenallr 
SumllafJ D ttected 
Flip-Flaps 

Failure Fal;-re 

I 

Call Sttrt 

R•a•-Wrltt 

Clltcter 

Central Ctltrtl 

PariiJ 
Failure 

! 

. ,. 

ParltJ ..l•dren 
lit "-...---~ 

aeaarater PariiJ . ~ 
Z4 lit •..... , 
1 

1 Reclsttr 

.,. 

PariiJ tr ASW 
F II a art 

All Seems Wtll 
Sl&aal 

24 lit •..... , 
, 

cs 
Rtad-Write Call Sttrt 

Cllecker 

Otlltr Central Ctntrtl 
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Condition Matcher 0 Matcher 1 

It WR 1a •et BR at 101'16 IAOR at 10'1'16 
Itt u or ru MB at 101'16 IAOR...-,at 10'1'16 
is aet 

BOYRL at 1 C71'1E lit BC 1• set BOWRR at 1 01'16 
lit none are 

PAR at 101'16 UB at OT8 an4 ~~t ancS c- 0 at 16'1'22 
~t none a~ PAR at 101'16 UB at 10'l'l'6 
=t ancS 

- 1 If none are 
MB at 1 01'16 SEQ 0 at lC71'lE ~t ancS 

•2 
~t none are 

MB at '101'16 ~ 1 at 101'16 
~t--~ 

• 
• 
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MAilfrENANCE MATCHING • • • 

General ••• 

• In normal operation dup1icated central contro1s work 
in paral1e1. 

• Identical matching circuitry in each unit is used to 
routinely compare data for a number of points. 

• A mismatch causes a Leve1 C ( CC Mismatch) Interrupt 
to occur. 

Operation ••• 

• Two match positions ~ be matched each cyc1e. 

• Match Contro1 Register determines points to be matched 
and time o~ matching • 

• MOde Contro1 Register determines the matching mode. 

• Maintenance Decoder generates the necessary gating 
fUnctions. · 

• Match Logic determines if a match or mismatch exists. 

Partial 1ist of matching modes • • • 

• Routine Match -This is the normal mode when two CC's 
are running in paral1e1. Several points are matched 
on a sequentai1 basis. 

• Preset Match - Specified points are matched against 
preset constants. A match is 1ooked for. 

• Directed Match - Only two sets or. specified points are 
matched at specified times each cyc1e • 

• Samp1ed Match - Used with E!loiS Mismatch Samp1ing order to 
obtain one samp1e per matcher at a specified point in the 
program. 

• B Test - Special matching of buffer registers. 
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UY: MTCIIlU Ull JUt r• MfCII. ·1-tCII 
I • 0 f(SJ f. MJCII {1-IU) 
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I • OPTI.a, 1(1111(0 AS JDUM: 

I• I. ICTIOII 
I • It LUlL lllf(IIUPl 011 -IU 

1111 • I. ltliOII 
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[ • 0. ltliOII 
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-A 
OPTIOIIS 1100[ 
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IHCPS - CSIPS - • I I I • • I I - It • 10 "" t• · ta.J. llCOIO I I • I 0 1 II • - Ill II 10 IIOT 

• .... P1J "' 1'11 Mltll f'llllf MICII f'IIIIT 
MTCII PIZ Pll PIO Mtcllll 0 MtCII[I I 

.MTCII • • • ••rc11 ••rt• 
"'" • • I ... 5111 ••• ) 
ITO 5111 I Ill • l 
1lfJ.I • I • MSUDM --510-• 1 1 --·- .. U·lO 

1 • • • 1-
1 • 1 lSI TlST t-CIOII 
1 1 • ., .... KCOOU t 
1 1 1 Mftll Pll51T MrtiiPIUU ··- ... • ..... 0111 

-· TDCI fll 1 0 1'1 1'0 

1: ,•: ~~ I~ .': :: • • 1 • ~ • ) l 
1 -· 

OISIUIII - - - - - - - - - -
IIST .. I I • I I I I I I I I 
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• 
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COMPOSITE DIAGRAM OF PERIPHERAL SYSTEM 
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COMPOS:ITB DIAGRAM OP PBRIPHERAL SYSTEM 
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COMPOSITE DIAGRAM OP PERIPHERAL SYSTEM 
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COMPOSITE DIAGRAM OF THB IN'l'ERRUP'l' CONTROL SYS'l'EM 
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LESSON 34 (MAD) LECTURE AIDS • • • 

REREAD OR REWRITE ADDRESSING 
~ 
~ 

~ 
\() 
-...! 
0 

CERlA 
CROll 

CR121 
SP230 

CSERl 

OR 

~ 

I N0 51 

CP120 

CSB21 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

" 

119 

• •• --
SD!PLIFIED P.APS GATING (V .G. 34-13) 

.-----..-.---. ·--------~-------

PSPI 

fO I PO• 

I 
I 
I 
I 
I L/ '" L/: 
I ~ I 
L- ------- ..!!!? ---- _, IC'COOI 

AI..YIA'tt 

'"' 
-...,.u 
'f1MOit. 
llfll(.W 

C.C. t6 P.S . BUS' 
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w 
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~ 
(') 
(!> 

s 
cr 
(!> ... 
'""' 
'""' \0 
-.J 
0 

PAR 
(bit 0) 

90) 

PAAOlC 

AOR 
(B80) 

AOPAlC 

Is 
A-13 

1 

s 

A-13 
MBAOR1B 3 

AOR1B 17 1 0 

• -

To AOR bit 1 

AOL (B84) 

0 

POOO 

AOOO 

To PAR bit 1 

AOOl 

ADD ONE CIRCUIT (BIT 0) 

• • 

INCRl lead normally high, Read 
write Sequencer inhibits INCR1 

INCRO INCR1 

High for 0 
Low for 1 

A221 

A211 

A201 

A191 

High when 
bits 1 - 18 
are ones 

To MB Access 

• ;·· • 

w 
I 
U1 
m 
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\C 
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- SlPl 
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TO MAD 

FlOl + OL30 
(MAINTENANCE 

AND CONTROL l 

0 

SOPl 

" • ,. '-' 
PROGRAM STORE BUS SELECTOR 

~ .... 
> 

t'd It'd ~ ~ 
0 .... 

NOTES 

OUTPUT OF AU FF BBS AUOA 
AUlA BIT 0, IF = 0 CCO ACTIVE, 
AUlA LEAD ~ IN CCO, ~ CCl 

PBOO - PBO FF BB8 BIT 2, IF SET 
ACTIVE CC SENDS ON BOTH BUSSES 
(PBOO LEAD LOW WHEN FF SET) 

PBA0-1 - PBA FF BB8 BIT 3, IF 
SET, TELLS ACTIVE CC WHAT BUS 
TO USE. PBAO LEAD HIGH WHEN FF 
RESET. PBAl IS ITS COMPLEMENT. 

PBTO - PBT FF BBS BIT 4, IF SET 
STANDBY BUS NOT USED. PBTO LEAD 
HIGH WHEN FF RESET 

PS BUS SELECTION 

PBO PBA PBT ACTIVE STANDBY 

0 0 0 0 1 

0 1 0 1 0 

0 0 1 0 -
0 1 1 1 -
1 0 0 0 + 1 -

- -·-- ----·--

w 
I 

U1 
\0 
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I N FRCM 

P CENTRAL 
CONTROL u 

T 

0 

0 

PROGRAM STORE • 

ADDRESS 
(16 BITS: 

rAO TO A>•l 

NAME CODE 
(4 BITS) 

General . 

• Random access read only memory 

• Cannot be written at electronic speeds 

. 5.5 microsecond cycle time 

. 44 Bit words 

• 131,072 words per store 

• Divided into G and H halves 

• Split duplication provided for reliability 

• Memory element is the permanent magnet twister 

5 BITS (AI2 TO At4Sl 

256 lC SELECTION WIRES 
256 Y SELECTION WIRES 

4 SETS OF 
A AND 8 45-BIT 

44-BtT 

ADDRESS 
REGISTER 

16 BITS 
(AO TO All 
Al3 TO Al6) ACCESS 

CIRCUITS 

r---rR-EA-OO~UT TAPPZS r---~-, 

H G READOUT READOUT TO 
HALF HALF CIRCUITS 1----• CENTRAL 

'----r---' 

I BIT 
(AI6) 

DECODER 

___J WIRED NAME I 
~FOR H HALF 

-1WIRED NAME I 
FOR G HALF 

'---,....--~ 

f , 
16 TWIST OR MODULES 

WITH A TOTAL. OF 
131,072 WORDS 

t 

TIMING 
CHAIN ~------L-------------~ Program store block diagram 

Uses • • • 

• Source of CC programs (Call processing and maintenance) 

• Source of input-output programs 

• Translation data 

CONTROL 
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--.,',-,··, 

PROGRAM STORE INPt1l'S • • • 

• Central Control - Normal Inputs } 
Mode, Name Code, and Address Also See Bus Sectioll 

• Central Control. - Emergency Alarm Bus 
Al.l.ows CC to determine in an emergency 
which PS and which bus can be used. 

Master Control Center - Override Bus 

• Intended for use when Emergency Alana Bus 
does not function 

• fCC can set routing flip-flops with 
manual controls 

• Central Pulse Distributor 

• Set or reset RO, TBLO, TBLl nip-flops 

• Inhibit Timing Chain 

• Reset certain other flip-flops 

• Signal Distributor 

• Control of relays used to select Monitor Bus 
test points 
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PROGRAM STORE OU'l'Pl1rS • . . 
• CEm'RAL CONTROL - See Bus Section 

• 44 Bit Readout 

• All Seems Well Pulse 

• Sync Pulse 

• Master Scanner 

• A 48 pair monitor bus is used to monitor 
test points within a PS, only one PS at a time. 

·These test points are se1ected by signa1 distributor 
controlled rel~s. . 

• 18 Test points are permanent}¥ connected to scan points. 

IDtonatiOII 
Module 

0 

1 

2 

3 

' 
5 

6 

7 

10 

u 

12 
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FS Modules 
FSl _a ___ o _ 

0 

l 

2 

3 

.. 
5 

6 

7 

lO 

u 

12 

13 

11J 

15 

l6 

17 

PS2 
_B ___ G_ 

0 

1 

2 

3 ,. 

' 6 

7 

10 

11 

12 

13 

1 .. 

15 

16 

17 
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4-4 Program ston module access ••• 

YIS 
Swltoll 

.. 
''"" y 111111 Swltollta II IIIJ II 

(YUAS) Dll'l Malrll 

....... ltl 
AI,A I ,12,11 

1/18 

llf .. lllltl 
10. AI,III,IIC 

till 
X 

II- II 
Dll •• Mltrll 

II 
Y L1wer 

100111 SWIICIIII 
rtLASJ 

100111 Ctrt 
(OH ., 11,111) 

II 
xu"" 

110111 SWitcllll 
(liAS) XIS 

Swltoll 

1'111'111 Bltl' 
AI,Al,AI,AI XIS 

II 
X Llwtr SWIIOII 

~ ..... __, Aoo111 Swltolltl 
- (XLII) 

Plogmm store input information 

Mtlll 

ffiE] 
RM IM OM OW 

I Inial 
Mia 

••• 1 01,1 

[]TIJ 
llllllllllll 

PI C 

....... , Sill IIIII p •••• 
M1'111 Tll'l (twa oarlfl) Wtrll 

00 EJ I· I +H I I· I 1·1· 1·1· 1·1· I 
IIIAICIII All llllflll AI Al AI 

(X ACCESS) 
Stlt1till Pia .. 

II 

AI U lJ AI AI AI 
(Y ACCESS) 

Wtrl 
II 

Tl• II MlcrtiiCIIIII 1 • Z I C 

D 
Ill .... ,. ... , 

•••••••• I•- 8 H•lf' 
\1- H HtlfJ 
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I Swltcll 
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ltllltltl Curr111 
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X SELECTION 
L ooP-

ACCESS 
CORE 

CH 

"' "' N 
)( 

c:: 

HAS 
NOTE;EA 
MODULE 
4096 AC 
CORES IN 
&4•64 
MATRIX. 

CESS 
A 

\. 

-oc BIAS 
(CKT 8) 

nMOD 17 

............. , 

---r~OI6 

-... 1 

~.MOD 15 

....... _'( 

--~ ... 00 14 
.... _ -.... 

":"' 

N 

"' .. • ... • ... ~DC BIAS ,. 
N ... s ... (CKT A) 0 .. ;c ___8..... )( ,. 

1MOO 13 rJMOO 07 1MOO 03 

....... _ .... ( 1' ... II., 
....... 't ....... 1 

I -- -- --1~00 12 ~~006 ~.M0002 

- ... 1 ... .... .... ... ....... , -.., 

~.MOD II 

-..... l 
1~05 
.......... _( 

roo 01 

............. l 
.----- -- --rMOD 10 1.MOD 04 1:00 00 ,, .......... ,, ...... :t ... ... 

" ":"' 

G HALF' H HALF' 

Wiring of Selection and Bias Wires in 
Program Memory Store (Rear View) 

Tranelator Prosram ·Store Inputa 
from JIA&/ASR K Code 

X19 X18 X17 Xl6 Cl9 C18 Cl7 Cl6 
0 1 0 0 0 0 1 1 
0 1 0 1 0 1 0 1 
0 1 1 0 0 1 l 0 
0 1 1 l 1 0 0 1 
1 0 0 0 1 0 1 0 
1 0 0 1 1 1 0 0 
1 0 1 0 1 0 0 0 
1 0 1 1 0 0 0 l 
1 1 0 0 0 0 1 0 
1 1 0 1 0 1 0 0 
1 1 1 0 1 0 0 0 
1 1 1 1 0 0 0 1 
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Yl92 

Yl91 
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') 

• 
• 

0 

0 

Progranl sfeN reatlouf GRUitry 

, .. 

H HALf' 

~ 
A 

0 
MOD03 a 

c:::J 0 
MOD06 

c::J ~ 
I MO:.. I ~ 

NOTE: THE 44-BIT A READOUT AND THE 44-BIT 8 READOUT 
ARE EACH CONNECTED IN PARALLEL WITH SIMILAR 
READOUTS FROM SIMILARLY NUMBERED MODULES. FOUR 
MODULES ARE CONNECTED TO THE SAME OUTPUT PAIRS 
IN EACH WIRING PATTERN. 

TYPICAL SIGNAL 
AT IELECTOit INPUT 

SAMPLE 
INTERVAL 

1 .. •---ZUSEC----...~ 

o • .,., 
••• 

c::J 
c:::J 

0 
MOD II 

c:::J 

...... , 
A•llllfltrl 

s .... , ... , ... . 
Orf&t .. ter 

a.,,., 
••• 

Gatlac 

G 

4-7 

HALF 

~ 
c:::J 

c::J 
TAPE 
A 

0 

" 
MOD 14 

TAPE 

SELECTOR 
(I OUT OF 8) 

c .. trel 
U&IC 

UCrus 1111 
112 - All 
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A 

0 3 THE PROGRAM STORES 

r
,& I 2 I...,_THE PROGRAM SEES 

____ ..__ __ _,__ __ _,__ __ .J AI FOUR STORAGE AREAS 

B aus o .n 
~ .. ~ ·~ ~ aus 1 

·~ r- 4 

, ,, , 

r,&a ~,aM 

0 I 3 0 I 2 2 3 
H 8 H • H G H • 

loloiiH 
<I 

(ol•lol 11 l•lolol•l lolol•l 1! Jol•lol•l lol•l•lol lol•l•lol l•lolol•l 
WIRED WIRED 
NAME NAME 

71tOUTE FOR H FOR 8 
FLIP-FLOPS 

I I I I I I II 11111111 I I I I I I I I I II I I I I I 
PS 0 PS I PS 2 PS 3 

lOTH THE H-HALF AND G-HALF OF EACH STORE HAVE A WIRED NAME. • 

INPUT 
SUI 

0 I 

. 

.. 

INPUT aus 
SELECTION 

j 

FLIP-fLOPS 
ItO 

TBLO 
T8Ll 

BASIC 
MEMORY - UNIT 

(SEE FIG. II -lf5) 

ROUTING CONI'ROL FLIP-FLOPS 
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OUTPUT .--. 
BUS 

!ELECTION 

A 

FLIP-FLOPS 
HSO 
HSI 
GSO 
8SI 
TBLO 
TIL. I 

OUTPUT 
BUS 

0 I 

• 

• 



• 
• 

0 

NORMAL INPUT-QUTPUT CONl'ROL ••• 

• Each Program Store is divided into a "G" and "H'' half • 

• Information blocks are duplicated in different halves of 
different stores • 

• Each half of a store has a wired name code • 

• A word is normally selected by sending a 4 bit name code 
(K code) and a 16 bit address which specifies a word within 
a block • 

• In normal operation each half of a PS may: 

• Receive from either bu~ (both receive on same) 

• Two halves may send on either, both, or neither 
of the buses 

• Seven route flip-flops determine the input-output configuration 

• Route flip-flops controlled by CPD 

It lit$ 
IJ ., lt lO 
0 0 1 t 

0 1 0 ' 0 1 1 0 
t 0 0 1 
1 0 , 0 
1 1 0 0 

4,~o 1 (!J•o ~12 ~~' ~,. P'GioO PNI NW0 PNI PNI 
IUS IUS IUS M IUS 
I I I I 

,, I~' I [!], '.2 [!]~ 
IUS IUS 
I I 

PSIO PSII PSfJ 

Issue 2: December 1, 1970 

4-9 

I WOMAn• 
IUICI SP£trfl0 

IIO,GO 

111, " 
112, Gl 

"'· GJ IM,W 
HS, GS 



Program don normal mode NCHiint operatiol ••• 

.. , .. 
I I ••• 

..;,;,;;..~ ........ . 
I I 

II I ,... 

, .... 
Dlrttttr 

, .... 
Dlrtottr 

~ ..... 
Dlreoter 

Allllrtaa 

, ... , ... 
••• 

., .... __. 

R Hilt 

01111 ... , .. ,., , ... 

Mttlt ...... ,., 
lit All 

Atlllrtll 

Tl8111 t-+ Tl8111 
011111 ~ , ..... 

... 
Dtottltr 

•••• 
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....... 
1 M•••rr Mltl1l11 

I-t 

r 

~'.II ..... ,. I Well 
Circuit ···.......--

.... , 
CI-rcuit 

T .... , , ..... 

• 

,.,,., 
• ••• ltllltlll 

• 
1111 , 
Hll FF ... , 
Gil FF .... , ,, 
Fr1111 .... , ,, 

......... , 
Clrculta 

,. 

AIWP 

• 

Ill I I I 

Ill I 

... 1 

••• ,(CI) 

DriYI ....... ,. , .... ~ 
Orl&laatera 

, ... ., .. . 

·e 0 

~ 
I .... 
0 
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• 

~ 

"" 

PROGRAM STORE MODES OF OPERATION • • • 

H G c cw 
Read in Normal Mode 0 0 0 

Read in H Maintenance Mode 0 1 1 

Read in G Maintenance Mode 1 0 1 

Read in Control Mode 1 1 0 0 

Write in Control Mode 1 1 0 1 

Normal Mode • • . 
• Used when Central Control is obtaining program and translation. 

information :from the Program Store • 

• Complete flexibility in choice of buses • 

• Two Program Stores will respond to transmitted name code. 

Maintenance Modes • • • 

• Two types - G Maintenance and H Maintenance 

• Used when Central Control is performing diagnostic checks • 

• Only one half of one store will respond to transmitted name 
code. 
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Program store control mode rtacling operation ••• 

I I 

. - .,,., ... 
.!•ltotltl 

' Tl.. I I I .• , 1111011 ...... • .. 
TIL I .,., , Dll&- I I L I. . .. :::... I 

srulll I ''''' L.. tCl ~ Dlrtcttr ~ 
{4] ..... 
01111 

Cdt ....... ., 

Mill I 
llt&llttr 

011tr1l Mtllt htlllt 

H Half .... 
Ct~ 

ltllllllt ...... ., 
Mt~ 

G Half .... 

J" 

-lilt ,.., 
Hll FF 
Gil FF 

lllllltlt Gil FF 
A IIIII llntt FF 

Frttll 
~ ... , ,,1 I M•••tJ lllJ!IItlt Mtlllltl 

AICIII t--. 
Cll .. ltl 

II' 

r 
All II"•--llle3 -~·-~ ;"·lu lllllrtU 

Dlrtcter I llt&lsttrl ---·--· I II 1 I 1 

(II) 

lllllrua 
Allllrtll lltl 

TIIIIIIC ~ Tl•lt& 
IJIIII t'l Cbalt ~ Ptlllt 

• 

~ an s ... .t ... ._--tl 
Wtll 1.- · 
~ 

..... , 
Olrc1lt 

J 
Ill lit , ..... 

Allllr111 

••• AIWP •.• 1=1 I I llt&lstert latlll Ctatrtl 

(ltltots I tf C ,, .. ,, 
If r1111 lllfrll lttltllll) 

Issue 2: December 1, 1970 o e • • • 

••• • 
Ill I 

I 

• ~ 

1(4·) 
...... 

Otltrll 
Ltoatlttl 

I I 

I I 

I"', 

liiWir 

••• 

e """' v 

... 
I .... 
N 



(~ 

• 
• 

0 

CONI'ROL MODE • • • 

. No reading of memory modules occurs • 

• Read Control Mode 

• Used to check the status of internal test points • 

• Program Store with H half name code match responds • 

• Write Control Mode 

• Used to permit Central Control to set up desired conditions 
in the store • 

• Permits Central Control to make later diagnostic checks or 
change output bus selection • 

• Program Store with H half name code match responds. 
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{ EFFECTS OF ROUTING CONrROL FLIP-FLOPS 

MAINTENANCE AND CONTROL MODES • • • 

• 
Procra11 ltert Adtlron ••••• 

••• • • Ill I 

" . , ~ , ~ , 
Input-Output Routine Override Routine Control 

RO TIL a TIL I 

s R s R s R 

I a I a I a • ~ ~ l l Road Road 
from from Isolate Storo Isolate Store 
lUI 8 111 I from Ius 0 from las I 

.,., 
~, 

Ill. • ,, , 
Propam Store AIIWir BUill B•t I 

• 
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EFFECTS OF ROUTING CONrROL FLIP-FLOPS 

r) / 

NORMAL MODE • • • 

Pro&rim Storo Athlroll 11101 .... 
lUI 

l ~~ 
,, ~ 

f 

Input Routln& Control Onrrldo Routln& Control 

• Rl TIL 0 TIL I 

s R s R s R 

I • I 8 I • 
•• t •• t.d + t Isolate Sttro Isolate Store 
tram from from Ius I from lUI I lUI 0 lUI I 

t t 
Onrrhle Output Ius Solectloa 

Output Routln& ccntrol 

HS I HS I GS I GS I 

s R s R s R s R 

I • I • I 0 I I 

0 
+ J + + 

H Half Readout H Half Readout G Half Readout G Half Roadeut 
te In I tl 811 I to 1u1 0 to 111 I 

~· ~· Ill. 

~· 
, . 

Baa I 
Prt&ram Stlrl AIIWif IIIII 
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SYNC 

UAS 

LAS 

VP 

-a·s 
·a·s 

X.Y, DRIVE PULSES 
((NTAALCONTRCk. TIME 

PART OF ROUTING CONTROL 
P110611AM STORE ACt£ SS 1'1NIN6 

o 1.0 ZD 30 4.0 5.0 6D usEe 
_h 

- I 
11 r14 Ta 

T(o 
r,, 

ITu 

r~ 

L- 1-

I Ttl '•9 ul T4 
To 

Tz T9 

INPUTS BITS 

·I •,jAzl"•l •ol 
8·A7!> PACKS 

l SWI TCH£5/PACK 

BIAS Af:G 
2.62A! 75NA 
IUPPL£!3~A 

BIAS REG 
2.62A t 75NA 
RIPPl£!3~A 

IIOKC 

I IIOI<C 1 
L£U.!!.,!I(!!T J!!C.U.J..A~i_ _____ ....J 

l(oWIR(S 
YUASOO ·YUA S70 
YUASOI-JUA571 

8MOOS z.62A 

8MOOS 2.62A 
MOOUI.£ BIAS 

CURRENT WINDINGS 
TRACI!(A 

r------------- -------------, 
I THESE Ff'S CONTROLLED. THESE Ff'S CONTAOLL£0 I 
I BYCPO,MCCANDCC IYCONTAOLWAtTE,(PO, I 
I UIERGENCYACTIONCKT MCC ANOCCEMERGENCYACTIOH I 

:I ~ ~TIL~ ~TBL~ ~RO S ~'AS lRGSIS ~HS~ fRGS; ~SO : I 01 I 0101010101 I 
I I 
I 

..... --------------- ---------' 
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MOD 
01 

lllOD 
OD 

MRT Oft IIOunM COIITIIOL 

lllOD 
OS 

MOO 
04 

MOD 
II 

MOO 
10 

1100 
15 

lllOD •• 

TXLASO•---tt--1:==t:::::::_-=!.~ ~~ l-"•f>IA•~AuF•ol 1• • ~I 
I.7S 4.75 -- Z SWifCH£5/PACK TKLASI ~ 2 ·- 18 8-A75 PACKS ~==!"!::::·= -:$'~;----; ,.....,,1----+- ·---~~-l-OW-!R-AC -CESS 0100£ """"D :.-0«>-Df.-S--,_.-;.- l~5 _-d_j 
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4-18 TYPICAL ARRArGEMENT OF 4 PROORAM STORES 

G 

G 

G 

G 

~ 00 

G G G 

G G G 

G G G 

p G G 

HO G1 

G =!= GENERIC 

PROORAM STORE STATE 
CONmOL ••• 

STATE 1 

STATE 2 

STATE 3 

TAPE GROUPS 

GO Gl G2 

Gl GO G3 

G2 G3 GO 

G3 G2 Gl 

T 

T 

T 

T 

G3 

G2 

Gl 

GO 

H - ha.l.:f G -half 

'PS 01 "'S 0° 1'S.03 

G G G G T T T 

G G G G G G T 

G G G G G G T 

T G p G G G G !P T 

GO Hl G2 H2 G3 
T = TRANSLATIONS P =PARAMETERS 

PROGRAM STORE ADDRESSES ••• 
p.l aa bb cc 

"aa" MOD.* 
00-01 00 
02-03 01 
04-05 02 
06-01 03 
10-11 o4 
12-13 05 
14-15 o6 
16-17 07 
20-21 10 
22-23 ll 
24-25 12 
26-27 13 
30-31 14 
32-33 15 
34-35 16 
36-37 17 
40-41 20 
42-43 21 
44-45 22 
46-47 23 
50-51 24 
52-53 25 
54-55 26 
56-57 27 
6o-61 30 
62-63 31 
64-65 32 
66-67 33 
70-71 34 
72-73 35 
74-75 36 

''bb" - Card number. 
"cc" - Word number. 

Bit 12 ••• 
0 for tape "B" 
1 for tape "A" 

(ALL NUMBERS ARE 
¢eTA!.) 

ttl 
0 
PI 

76-77 37 

f . ~*Mod. within memory 
ODD NO.-P.ass block. 
EVEN No. Pass 0 

~mary block. 
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...... 
"' ~ 
("') 

t-.:1 .. 
tl 
("') 
(') 
("') 

!3 
cr 
("') ... 
!""' 
....... 
\0 
-..! 
0 

• e 0 

PS NUMBER PS-0 
PS HALF H I G 

03 (jf 03 07 13 17 

VARIABLE - SAlE AS G HALF ~ ~ ~ ~ 12 16 
OF HIGHEST 
STCRE 01 00 01 00 11 15 

00 04 00 04 10 14 

PS BAY NO. ,o I 2 3 0 1 2 3 

PROGRAM MEMORY BLOCK- tvARIABLEI 0 

LAST ADORESS OF MEMORY BLOCK- 01177777 

START ADDRESS Cf MEM<Rf BLOCK- 01000000 01200000 

I 

1!. -
PS-2 

H I 
13 17 23 

12 16 22 

11 15 21 

10 14 20 

0 1 2 
... , ... 

01377777 

G 
27 

ai 

25 

24 
3 

01400000 

• • '-' 

PS-3 PS-4 PS-5 
H I G H 

., 
G H I G 

23 27 33 37 33 37 43 47 43 47 53 57 
*'-

22 26 32 36 32 36 42 46 42 46 52 56 -- i-- 1--· -· 
21 25 31 35 31 35 41 45 4~ 45 51 55 

2o j24j3o j34l po j34j4o 1 «I ~~.i « J..:>~.~ 
0123 0123 0123 

2 1 ---3-------1----4 -----------u+- s --1 
01577777 t/Jmn11 02.177Tt7 02377777 

01600000 0:2000000 02200000 

~ ·1:-."~---~ . ..., fiR()GW.1 STARTING ENDING PROGRAM STARTING I I I I I MOO. NO.I ADDRESS ADDRESS MOD. NO. ADDRESS OfFICE TYPE GENERIC MODS PARAMETER MOD(S) START CF t£AD TABLE 
ENDIOO 

ADDRESS 
r 
PG-1A~ CC-1 0-21 
PG-1A003 SP-1 0-27 
PG-1A004 CC-CTX-1 0-25 
PG-1AOOO SP-C'JX..1 0..31 
PG-1A()Il) CC-2 ()...22 

PG-1A007 CC-3 0-22 
PG-1A009 cc-en;.2 0-27 
PG-1A010 SP-C~3 0..33 

PG-2AOOO AV-3 J 0-12 !. 21-27 
PG-2A008 AV-4 0-12 & 21-27 
PG-2'-009 AV-17&- 0..11 !. 21...z7 

4 
ASSO CF 3& All OF 4 

4 
PASS 0 OF 3 & All OF 4 

4 
4 
4 

ASSOOF3&ALLOF4 

4 
4 
4 

(11560000 
11t1760000 
l1t1560000 
(11760000 
l1t1560000 
ltl560000 
!11760000 
jt1760000 

fl1360000 
111360000 
1111360000 

00 ltl 000000 " 017777 30 1&1600000 
01 l1t1 ~0000 l1t1 037777 31 ltl620000 
~ ltl 040000 , 007777 32 , 640000 
03 ., ~0000 , 017171 33 1&1660000 
04 911100000 1&1117777 34 1&1700000 
05 , 120000 , 137777 35 , 720000 
~ ft1140000 j!!1157777 36 1&1740000 
01 160000 117777 37 @1760000 
10 6tl200000 j!!1211777 40 glZOOOOOO 
11 ~220000 1111237777 41 ~020000 
12 ft12-40000 11t1257777 42 gl2040000 
13 1&1260000 ltl 277777 43 glZ~OOOO 
14 1&1300000 , 317777 44 ttZ1 00000 
15 .t)1320000 "1337777 45 gl2120000 
16 11t1 340000 11t1 35Trn 46 {!2140000 

__ 1L _!1_360000 •• , ___ Jti37J.I1L. ---~.7_ ..... ~J§QOOI'J. ..... 
20 , 400000 !'1-411777 50 112200000 
21 ~ 420000 @14:3'1Tn 51 gl22lO<XiO 
22 l"t-140000 ;r1451777 52 ~240000 
23 "" ~.soooo ~~tl4 rrt77 53 ~26o•m 
24 ft1500000 111517777 54 gl2300000 
25 1'11520000 II153T7n 55 1!12320000 
26 11t1 540000 rutssnn 56 ~3-40000 
21 ID1560000 ll1577n7 57 f.k2360000 

1'1617177 
111637777 
1111657177 
1111617177 
111111m1 
fi1737177 
lf1757Tn 
~717777 
~01m1 
Qi2031777 
VR.rE:!m7 
ff2(J'f7177 
11211m1 
lll2137m 
1!2157177 

__ 1£! 11111._ 
f6221ID7 
~237m 
f622SI777 
¢22.rtm 
~311m 
!ll2337m 
'lfl.357777 
f/l.371171 

---'-----~----l.___ ______ ..L.-______ _... ___ ....._ ____ _._.~------- ··- -- .__. ___ _, 

~ 
I 

1-' 
\0 

§ 
':¢ 

~ 

~
~j 
. 
. 

1?, 



• 
• 

0 

0 

CALL STORE ••• 

12· BIT ADOA£SS 
I·BITffAMI 

CODE II 
IliAD AND -1'1 

ORDERS 
(It AND WI 

Z4-BIT DATA 
WORD .... 

GENERAL • • • 

• Read-write random access memory 

• Stores call related data 

• 5.5 microsecond cycle time 

• Capacity is 8192 (24 bit words) per store 

• Ferrite sheet used ~or memory element 

• Readout is destructive. Regenerate operation 
must ~ollow each read operation 

• Split duplication provided for reliability 

~ 
HHALF 

rt XA,.DT (IIII£110RY ~ -lilT 24 

H ACCESS 

~ 
IIODUUS DRIVERS I"' ,.X!D I OA..O II .... 

lhF'UT Of'HHAL' 
CIRCUITS 

(ADDRESS R£8 
,.AMEA£8 

IIIAM£ DECODER 
OROI!R REG 

ORO(R DECODER] ~ VARIABLE J . IIIAM£ F/F't ~ G HALF l OF .HALF 4 X ANDY (MEMORY ~ lliiMIIIIT ~· ACCESS 
~ 

MODIA.ES DRIVERS 
ZAND 5I 

~ 
SEQUENCE f-.;-+ CIRCUIT 

r4 

DATA 
REG 

Basic Call Store 
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CALL RELATED INFORMATION IS STORED IN THE CALL STORE . . . 
• Busy-idle status of lines~ trunks, junctors~ service circuits, 

and network links. 

• Network Path Memory 

• Digits Received 

• Digits to be Outpulsed 

Billing Information 

• Recent Change Information 

CALL. 
ITOitl 

KO .... t:ltS 

f'lltlf'Ht:lt AL OltOt:lt 1u~n1t1 

,. O!tiiiNATIIfl 111:1'1 

"" INCOIIIINO \ 11£1' I 

,. OUTI'ULIINO .. , ... 
OTN£11 IIIGIITIIII 

'-1111 IITI BUSY 

~IDLE 

TltUIIIC IITI -- BITS 

811..1..1NG INFO. 

AISOCIAT£0 WITH 
1./0 f'ltOG!tAIIIS 

CIIITitAL. CONTROl. 

CJUt:U£1 

IIIAINTt:ltAifCI 11[1 

Sit OltiGINATING ltt:O'I 

!It INCOMING .. , ... 
"' OUTI'Ut.IING ltt:O'I 

ltUIOINI IIIG't 

OISCONNICT lt!l'l 

ltt:Ct:NT CHANOl ltl011 

TIIA~FIC ltt:G'I 

OTH!It ltt:OISTIEIII 

NETWOIIK ...... 
f'ATN MI!IIIOIIY 

AIIOCIAT£0 WITH 
CC l'ltOOitAIIII 

j 

SOME SPECIAL STORAGE AREAS OF 
CS AND PS MEMORY IN AN OFFICE 
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f'ltOGitAIII 
ITO It! 

cc f'ltOI!tAMS 
(CALL l'!tOCt:SStlfl 
ANO IIIAINTt:NANClJ 

Z/0 f'IIOIII.&IIII 

TltANILATION 

0 

• 
• 

• 

• 
• 
• 
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0 

0 

Group 
1 

Group 
2 

Group 
Group 

1 
2 

INPUT INFORMATION 

{ 

6 Bit Name Code 
12 Bit Address 
3 Bit Mode 
2 Synch Bits 

{

1 Bit Parity Check 
1 Bit Read 
1 Bit Write 
1 Synch Bit 

Arrives at Time T1 
Arrives at Time T2 

- Specifies the Store Half 
- Specifies one of 4096 Words in a Store Half 
- Specifies the Mode of Operation 
- 1 Synch Bit for Mode and Name Code, 1 Synch 

Bit for Address 
- Odd Parity Check over Name Code and Address 
- Specifies Read Operation 
- Specifies Write Operation 
- Synch Bit for Read, Write, Parity Check 

INPUT Group 1 INPUT Group 3 
12 ·lilT ADDRESS 
e • BIT NAME COOl 
:S ·BIT MODE 
2 -BIT SYNC 

JNPUT Group 2 

24 •BIT WRITE-IN WORD 
2 -BIT SYNC 

5-3 

I • BIT PARITY CHECK 
I • BIT READ ORDER 
I • BIT WRITE ORDER 
I· BIT SYNC 

NORMAL OR MAINTENANCE MOO£} OUTPUT 
24 ·BIT READOUT 

I ·BIT SYNC 
I ·BIT ASW 

CONTROL MODE 

CALL STORIE TIME T, T2(LOCKOUT 
STARTS) (LOCKOUT 

ENDS I 

, , , 
I I I I I I I I 0 1.0 2.0 :s.o 4.0 5.0 USEC 

I 'IT I 9 

Timing of input-Output Signals 
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H 
HALF 

.64 X 
ACCESS 

64 

y 
ACC€SS 

\.. CCMTitDLLED BY 
ADDMSS BITS 
AO TO AS 

-
'-CONTROLLED IT 

ADDMSS BITS 
A6 TO All 

CURMNT 
Oft IVERS 

CURitENT 
OltiVEitS 

READ 

WRITE 

1:EAO r 
WRITE 

CUflltENT 
DltiYEitS 

CUitltENT 
SWITCHES 

X 
ACCESS 

G 
HALF 

CONTROLLED BY J 
ADDMSS BITS 
AB TO All 

CURRENT 
SWITCMES 

CUflltENT 
DRIVERS 

j •• 

., 
ACClSS 

CONTROLLED BY _/ 
ADDRESS BITS 
AO TO AS 

Basic Arrangements for Memory Access 
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0 

ACCESS CIRCUITS • • • 

• Reading or writing operations require both an X and Y access 
selection • 

. The X and Y selection circuits are each divided into three 
current loops • • • 

• Input Marker Loop 

• Matrix Loop 

• Output Marker Loop 

• For reading or writing, current must f"low in all three current 
loops. 
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TAANSFORM[It 
PRIMARIES 

It • 

r-------, 
: TOH L 

TO I 
lt£AD-cuRit£NT _;;;;--+=.-t W 

Ofi•VER • - - -

WRIT[ -~RR£NT _;;;;--+=.-4-4 
DRIVER 

READING 

Re 

T7H 
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• A SWITCHES 

ADDRESS 81 TS 
A6 TO AS 

ONLY ONE 
ACCESS LOOfl -

uu:cnD----. 1 ~ 

r--•---, 
I TOH 1 

I 
I 
I 

•' If 

I I 
I I 
I I 
I I 

M .'\CCISS LOON 
IN MEMORY MODULES 

••• 0100£ 
MATRIX 

r.----...1 
I 

ADDRESS IITS 
AS TO All 

I 
I 
I 
I TOY 
I 
I 

I . 
I 

TltANSFORMa 
S£CONOARIEI 

TltANSFOMIO 
PRIIIMIES 

• I IWITCMES 

• 

• 

• 

• 

• 
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0 

READING OPERATION . . . 
• Phase One • 

• One of eight "A" switches is closed in the input marker 

• Selection of switch is determined by address bits 

• Current from read-current driver flows through primary of 
one transformer 

• One of eight "B" switches is closed in the output marker 

• Selection of switch is determined by address bits 

• Closure of output marker loop reflects a low impedance 
into the matrix loop 

• Read switch in matrix is closed by clock pulse 

• Current is induced in the secondary of one of eight 
transformers in matrix 

• Current flows through one of eight access loops of 
selected transformer 

• Selection of particular access loop determined by 
low impedance path of output marker 

• Current flows in one of 64 access loops. 

• Phase Two • • • 

• Information stored at selected address sent to readout 
circuitry • 

• Destructive readout 

• Information is stored in the data register 

• Information is written back into this address by pulsing 
the access loop in the opposite direction 

• This tends to write ali "l's" back 

• Any bit of the data register which holds a "O" 
activates an inhibit pulse for that bit 
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WRITING OPERATION • • • 

• Similar to reading operation 

• Input marker loop closed 

• Output marker loop closed 

• Matrix loop closed 

• Write current flows in opposite direction to read current 

• Information to be written into call store is obtained from 
the data register 

TIIANSFOMI£11 
I'IIIIIAII II:S 

II e 

TOH 

• A SWITCHES 

ONLY Oft€ 
ACCESS LOOI' 
~ELECTED---

TitANS FOil MOt 
KCONDAIIIES • 

TOH 

M ACCESS LOOPS 
IN IIIMOIIY MODULES 

TO 
MAO•CUIIIIENT --=--4 

OIIIVEII 

T7H 
w • 
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ADDRESS BITS 
AI TO AI 

ADDRESS IITS 
AI TO All 

••• DIODE 
MAT AIX 

TRANSFOIIIME:II 
KCONDAIIIU 

TIIANIFORME:II 
I'RIMAAIES 

• 

• I SWITCHES 

• 
0 

• 

• 

• 

• 



• 

0 

0 

I RUOOUT 
LOOP.f5£E 
P'IG.I0-131 

Example of Readout Selection 

Readout Selection • • • 

. 4 Sets of readout wires come out of the memory modules 

• Combined together and connected to a common set of 
discriminators 

• Readout selection determined by address bits 
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INPUT 
BUS 

0 I 

I 

... 

~ 

0 
H 

INPUT 
BUS 

SELECTION 

4 

FLIP•FLOPS 
RO 

TBLO 
TBLI 

4~ 

I 
I I 

G 

BASIC .. MEMORY - UNIT 

INPUT- OUTPUT CONTROL 

BUS 0 

·~ 4 

BUS I 

4 

, , 

2 2 3 
H G H 

OUTPUT ... - BUS 
SELECTION 

FLIP-FLOPS 
HSO 
HSI 
GSO 
GSI 
TBLO 
TBLI 

·~ 

3 
a 

4 

, 

0 
H 

OUTPUT 
BUS 

0 I 

a 

I 11111111 I 11111111 I I II IIIII I I I I I I I II 
WIRED VARIABLE 
NAMF NAME 

7 ROUTE (6 FLIP-FLOPS) 
FLIP-FLOPS I I I I I I I I I I I I I I I I I I I I I I I I 11111111 

~ cs 0 CS I cs 2 cs 3 
NOTE: TH£ H-HALF NAME OF EACH STORE IS WIRED AND FIXED. 

TH£ G-HALF NAME IS SET ON 6 FLIP-FLOPS AND IS VARIABLE. 

Call Store Name and Route Flip- Flops 
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INPUT-OUTPUT CONTROL ••• 

. Each call store is divided into a "G" and "H" half • 

• Information blocks are duplicated in different halves 
of different stores 

• Each ctore-half has a 6-bit "Name" (K code) • • • 

• H half is wired 

• G half is assigned a "name" by setting the appropriate 
combination on six flip-flops 

• Status may be changed by program 

• In normal operation each half of a CS may • • • 

• Receive from either bus (both receive on same) 

A hal:f may send on ei the+, both or neither of the 
buses. 

• Seven route flip-flops determine input-output configuration 

• Route flip-flops controlled by CPD 

CONTROL t'LIP-Fl.OPS ,, sn RESET 

llt£CEIYE Al.L ltEOUESTS 'RON RECEIVE ALL REOUESTS f'ltON 
ItO IUS 0. SEND MAINTENANCE AHD IUS I. SEND MAINTENANCE AND 

CONTROL READOUTS ON BUS 0 CONTROL READOUTS ON BUS I 

HIO SEND NORMAL READOUTS FROM --H ON IUS 0 

HII 
Sf:ND NORNAL READOUTS 'ROM --H ON IUS I 

110 SEND NORNAL lltEAOOUTS ,.ltOM 
I ON IUS 0 --

Ill 
SIND NORMAL READOUTS FltQM --G ON IUS I 

T8LO 
JNHIIIT INPUTS AND OUTPUTS ON -IUS 0 IN ALL MOOU 

TILl 
INHIBIT INPUTS AND OUTPUTS -ON IUS I IN ALL NODES 
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............. 
Call lttn Alliin•• ••••• 

1 .. ,., •..... , Ct1trtl Onrrlll• .... ,., Ctltrtl 

•• TILl TILl 

I • s • s R 

I I I • I I 

+ ~ ~ + lnil •••• .'!:-. frtlft 
t .. latt Stert ....... Sttrt 

las I frtlt Ill • frtlft Ill 

t 
'"""' a.,,., ••• 

Stlectltn 

t 
I 

$qBqffiqffi 
H Half leailtlt H Half Rtdtat G Half Rtatltlt 8 Half leailtlt 

tt Ill I te Ill I tt l11 I tt Ill I 

Call lttrt Aaswer 11 .. 1 
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CALL STORE MODES OF OPERATION • . . 

H 

Normal Mode 0 

H Maintenance Mode 0 

G Maintenance Mode 1 

Control Mode 1 

• Normal Mode • • • 

• Two stores respond 

• One from "G" half 

• One from "H" half 

• Two readouts (if any) are sent to CC over 
separate buses 

If one store out of service • 

G c 

0 0 

1 1 

0 1 

1 0 

• Readout from other CS is sent to CC over both 
buses 
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Maintenance modes and control modes ••• 0 
Call Store Atldress Basn 

Bus • 
Bus 

, , , , , ,~ 

Input-Output Control Owerritle R outin& Control • RO TBL 8 TB I 
s R s R s I 

I 0 I 0 I 0 

~ ~ ~ + 
Use Use Isolate Store Isolate Store 
Bus Bus from Bas 0 troll Bus I 

0 I 

~ , 
Bus 0 • 

~, ~, 

Bus 
Call Store Answer Bu11s 

• 

• 
Issue 2: December 1, 1970 
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0 

Maintenance Mode • • • 

• Used when a particular half of a particular store is to respond 
to either a read or write operation 

• H maintenance mode • • • 

H maintenance mode is specified. 

• Store in which H half name code matches name code from 
CC will respond • 

• Word will be written into or read from H half at 
location specified by 12-bit address. 

• G maintenance mode • • • 

• G maintenance mode is specified 

• Store in which H half name code matches name code from 
CC will respond • 

• Word will be written into or read from G half at location 
specified by 12-bit address • 

• Input and output bus is selected by RO flip-flop 

• HSO, HSl, GSO, and GSl has no effect 

• TBLO and TBLl may override RO 

• Control Mode ••• 

• Read and write orders do not involve ferrite sheets 

• Read orders check state of flip-flops 

• Write orders set flip-flops 

• RO flip-flop controls input-output configuration 

Issue 2: December 1, 1970 
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INHIBIT WINDING NOTE 
/ MODULE 3 • HAL' MODULE 2 ,7/ MODULE 1 
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INfORMATION NOTE 302{CONT) 

16 IBRSIB' 

RESET- COO£, 
RITE MODE. OO<OC~ I. ATE DATA 
~IV£ t. AOOR£55 ~EGISTE!=I RESET 
OGIC REGISTERS (POST WRITE DISTURB) 

EtWIG 
28-4& 

I 

~ST 
30-26 

A4 
879 

-~ DELAY GEN 7'8 
(0.5 U SEC) 

878 A85 

E\'JW- P 
.2b-l! 
~~· 
era 

'-"':'" 

STBI·. IS AN INTE~NALLY GENERATED 
lEMRE.AATUR£ O[Pf.NOE~T TIMING 

Tt T.2 n PULSE. 
t I jfl T2 T3 T-",T5 
I I I j 1 I I 

START 4 °(r::--+----+---t"l 1 I 5 2 
O 1

1 I 
l-..J I I I I. . I 

I 0.5 20 l'l ! u 1 1 

I I i I I I 1.5 Z.251 I 
EARLY READ 1--! '---1-._j -.;.1--+--..L._j I 

1 I 1.0 2.0 I I 1 l 1 

LATE t:IEAO 

EARLY WRITE 

LAT£ W~iT£ 

ME!.!O~Y WINDING 
. CUAAENT 

INHIBIT(WRITING 0) 
ANO PP.ECHA~G£ GATE 

~R (CONT~OL ~OOE) 

ORR (HOAt.! MM) 

INHIBIT (WRITINC, 1) 

END Of CYCLE RESET 

I I I I ,, 1.85 2.::.3~5;,_....,_ __ -+----1 
. --r.l U' : 

I' I 2.25 ~-751 
~~~~--~--·' I Wt' ~~,----+----~ .:1 l 

'"I I ', 
I ~5 '·tF-o----t-1 --l---...._---! ,..__._I ____ ,._....;.I L-J f · 

I I I I 0.5 1 4.9 

1 2 'r-1~-+----+-~:~~· ~--~~r 
: 1 •2.7 '3r.2'---+---~ 

I I ,II L1J 
I I I I I 
I I z.o I 1 2.5 :5.0 
I •I I n 
I I I· t-1 -,--'\~1----:-1-:1 ---l·· .._--+----t 
I I I I 2.0 II 3.0 
I I I I' I I 
~ ~ 1.0 1.5 L ""'----+----" '-----+----1 
I I L_j I 
I I 1.0 1.5 ·1 

: u : 
I I 
I 

IS$U[ 

READ OR WRITE AHO 
PARITY SIT F'ROM 
CENTRAL CONTROL 

: 0.3 1.0 :---------------r-------'"---1 
~ 

tAU STORE Cl RCU IT 
SD-IAI24-0I·DIO 
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INFORMATION NOTE 302(CONT) 

fliL!!...~ <6 08RS<8' 

~ 
OPD2' 

24 32·04 12---
PU.I.SE DIR 

SUS I 

854 A72 

~ IP02' ~ lf:t!~">I6::....;1;.;:8~R,:S;.:IB:...'--2::.;4~ 32-06 ~ 
l~ilYV PUlSE DIR v 854 A72 

Tl T2 T,3 T~,TS 
: : I I 

STARTU0 o/J I I I I 
I I 

f 0.5 2.0 I I 

2 

TO !ARL Y READ 
CURRENT DRIVE 
THROUGH L061C 

tO 

RG' 
32-41 

A6 
877 

27~ 

3 4 

5mu£NCE CC 

EARLY DATA REGISTER RESET 
·o. 0. 

i i c 
g 6 

ORRA·P' DRAB• P' 
26·13 2~·13 

AS A8 
871 871 

lOT Til 71 8 I I.__ __ .,:S~O:.!:L:.:;:R.:.:-P;;.a 
usl 
SOI.R-p' 
26-06 

AS 
871 

11 26 231 

~-+----------~----------~ 

SOER' 
START' 30-40 

1' ~5~~ ~ic1 r.& 

SOLA' 
30-42 

Fs DELAY GEN 78" 
(0.5 U SEC) 

EliORG 
30-44 i'5 DElAY GEN 78 

(I.OU SEC) 877 A85 en ABS 877 A86 

ORIV£ Y DRiVE 

SRI UCG 
17·24 15 .S0·24 18 I I l I I EARLY READ ~ i.-....a.-;-----t----1 1 1 1.0 2.0 I STO i~~NAL STRI-P' 

836 Al31 

OE,.AY GEN 
(0.75 U SEC) eeo All3 

F 

G 

H I 

' 

I I I I I I LAn M!AD I I • ~--~12-7~~----~----~ I I I . I 
EARLY WRITE .. '-.;.I -+----+---'f..Jl I 

12.951.,__..-; 
LATE WAITE 

MEMOQY WINDING 
CURRENT 

INHIBIT(WRITING O) 
AND PRECHARGE GATE 
ORR (CONTROL MOOE) 

ORR (NORM MM} 

INH181T(WRITINC. 1) 

END OF CYCLE !:IE SET 

READ OR WAITE AND 
PARITY BIT rROM 
CENTRAL CONTROL 

I I fi 

Juut' 2: DecemL ·r oe 1, 1970 1 2 

TO 
MODE 

REGISTER 
855 

'1 GATE 

ISYNC2' 15 

GATE 

OTPI 
• 19·08 8 OSYNC2 15 DELAY GEN j.:.l~j....:.~ 

<2.2 U SEC) 
880 A88 

17 
GATE 

LOCKOUT FOR STROBE FAILUR: STBI-P' 
UCG' LOCKOUT FOR ~CLAMP FAILUR' PCL~ 

LOCKOOT FOR· PRECHARG£ FAILURi :;:::::.:::..---

3 4 



I 5 I ·-_ 6 j_ I 7 I 8 
5-23 

9 

E 
liENa CONTAOL TIMfM. CHAUt 

-IDRG 
)-44 
11' GEH 78 U SEC) 
~ 

~ 
::EN~ 
J! SEC) 

~ 

oa-
-t4 
Y'GEN 
UStC) 

A88 
rGiit 

TO LATE MAO 
CUAR£NT ORIVE 
THROUGH LOGIC 

TO INHIBIT DR1V£AS TO £AALY WSU TE TO LAT( WAIT( 
~UAA[f4T j)qiVE 
TnROUGH L06lC 

RESET-COD!, 
MODE, OROE~ LATE DATA 

~ LOGIC CURRENT ORIVE & AOORESS AEGJSTE~ RESET 
& fANOUT THROUGtt LOGIC 

I 
REGirRS (POST WAITE DISTURB) 

I 

~ 

# I II ~- 0 10 I 3 
I 0 I 0 t 0 l 0 
LRFF IGFF WGFF LWFF RST Eew-P 
~-·~ 32•42 32-40 :32~42 30·26 2&-11 

LATE READ INHIBIT ARLYWR!~ lt:_A}E WR!~ A4 A5 err A6 878 At> &78 Ao e1e Ao 879 878 s R s R s R s R 

9 17 20 17 z 17l 12 9 6 4 

I EN DUG EKDIG SIG SOLW 
28-40 "28-42 Z8·44 ZS-4& 

t'5 DELAY GEN 
18 15 

.DELAY GEN 
18 15 

DELAT GfN 
18 ·~ 

DELAY GEN ~ {2.2 U SEC} (0.25 U SEC) (1.0 U SEC} (0.5 U SEC) 
878 A88 878 A83 878 A86 878 A85 

. -NOn:-STBI-. IS AN INTERNALLY GENERATED 
TEMPERATURE OEPEI'<DENT TIMING 
PULSE. 

READOUT SYNC Tl TZ T3 T41T5 . I I I I 
I I I I 1.5 2.0 I ST81·P' I I I u I I 

I I I 
I 

I I 1.5 2.251 I 
UNCLAMPI I I L__j I I I 

I I I 
I I 1.85 2.35 I 

STROBE I I I W': l 
I I 
I I 2.25~.751 

READOUT SYNC I I I ·w I 
I I 

STB·2 

'
.. 32-~6 18 STR08E 

..:,: DE:..AY GEH . 
(0.35 U SEC) 
eeo A84 

UNCLANP 

TEST POINT SYNC (BUS I) 

16 

I 

I 

I 

I 

..--..,7;..! 1 LOCK LOCK OUT 

d. 26-14 b-...:;.6;::.U;::.S..;.I_ 
A3 

(~) BRS2' ~t) I 
I 
I I I 

I 

II 880 

TEST PO I NT SVNC (BUS 0} 

5 

LOCIC OUT 
sus 0 

I 6 

UM:ItOUT r--1' 
I I I TEST POINT SYNC I I I 

I I 
- I I 

DATA fROM I I 
'. I I 

CENTAAL COHTROL ~ 
I 

I 
AfADOUT AT I 

DISCRIMINATOR OUTPUT 1 I 

I 
I 
I 

I I 
12.7 3.2 

I :w 
2.5 3.0 n I 

2.0 . 3.0 
I I I I 

tAU. STORE CIRCUIT 

4.9 

I r 
I I 

I I 

I I 

~ SD-IAI24-0I-DIO 
' :-. ~ 

BELL TELEPHONE LAIIORAn)RID 1-65-
..,.e~a.no ·1 

I 7 I 8 I • 

~ 

-
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CENTRAL PULSE DISTRIBUTOR • 

Provide~ CC with fast access to many points throughout 
the·Central Off'ice 

• Program Store Status Flip-Flops 

Call Store Status Flip-Flops 

• Maintenance and Test Points 

• Lamps and Relays in the MCC 

Select and Enable Peripheral Units 

• Scanners 

• Signal Distributors 

• Network Frames 

. Teletypewriters 

• PJI.A Recorders 

• Cycle_Time 11 Microseconds (Electronic Speed) 

VERIFY 
ANSWER ~ 

118 

1/8 

1/8 

X 

y 

z 

CONTROL6 
REG:ST£RS 

ENCODER 

.. 

PRC:DECOOER CtcOCER t.iATRiX 

' ' 

E<::-'lLE_. 

TO 

co i fflO:.. I 
I 

EXECUTE 

ENABLE 
ADDRESS 

' V8 

V8 

1116 

' 
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4-VERIFY 
I 8 64 
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... 

8 8 16 

X 
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z 

6-1 

512 
UMPOL.AR 
OUTPUTS 

256 
BIPoLAR 
OUTPUTS 



MATRIX 

RESHAPED ~ A 
PREOECOMR 
(IX8 MATRIX) 

t/8 

DECOMR 
(8X8 MATRIX) (64 X 16 MATRIX) 

1/64 
EXECUTE 

)3lll~( PULSE . 

"*"'~ .Jl 
PARITY l ~ 1/8 CHECK 

CONTROL 
L_SADDRESS 

Lf REGISTRATION 

I X I I 
'"' 

ENABLE 
REG. I CONTROL 

Il ,n '-
Jl 

'' 

~)~lilt( 
h4-1 -: 

~))Ill~ 
~ 

~ 118 t 1116 

1._f l__f 

y I l z J 
I a REGISTERS I 

1 
1l JL ? 

1-~.L-

A 0 
u 
T 
p 
u 
T 

f-:'.;3 !:.:~. ;:-:.;:;} -

'~-E~CHO~--E~X~E~~~~~~c~:;~8~:c=~----------------------EN--AB __ L_E __ ~ ___ E_s_s ______________ ~l~L / 

TIME • 
BUS CHOICE ..JL_ 

EHABLE REGISTERS 
~ 

ENABLE ADDRESS ___IL_ 

~.DRS. REGISTRA110N 
~ 

AOORESS PARITY _rt_ 

EXECUTE __n_ 

IHPUT TO PREOECOMR ----"-
WA TRIX OUTPUT _./\_ 

i lc VII!"T ) ........ 
I l 

~.-L...r h ( 
t ·;,_.,_.;::__ ;~ 

(\<1-)l"'..~.) 
0'0« 
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COf.t4UNICATIONS FROM CENI'RAL CONTROL 

CPD requires these three communications in rapid 
succession from CC 

Bus Choice 

• Enable Address 

• Execute Signal 

Pulses One of 768 Outputs 

. 512 Unipolar 

. 256 Bipolar 

• Outputs Connected to Units over Private Paths 

• CPD Outputs . • • 

. Unipolar Output 

Transmitted to Peripheral Unit Controllers as an 
Enable Pulse 

Enable Verify Pulse is Returned to the CPD 

• Bipolar Outputs • • • 

• Polarity of the output pulse depends on whether Z register 
selection is even or odd • 

. Used to control flip-flops and other logi•' circuits. 

• Verify Answer • . • 

2 USEC after PU receives enable pulse a verify pulse is 
sent back to CPD over same pair. 

Direction of current is opposite enable ctuA~nt. 

Pulse is produced in verify output side of transformer. 

. Verify pulse is encoded and sent from CPD 
verify answer in a l out of 8, 1 out of 8 

:> CC as a 
l out of 8 code. 
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Scaanr PU 
Oontllor ----------- Otntrtlllf 

j 

PU .1ti4rtll @ ---
i l: t ¥:' 

@.~; ;(j) ,:ap; 

I I I (1 r11 I I I ~1r1 I 

OPD -------- OPD 

CD 
~~+ C~utlct ~~ • ~-- ---' ~~I 

OP!;';._~~nlalt #.ttdreu 
1--· ---V:;,;ty A:al1>11r ® ---
lncm (i) 

Outtal Ec:Je CD 0 
Come I - I 

I 
I 
J 
I 

EIIC.tl • ! 

ltbl 

I" 
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. SEQUENCE OF ENABLING A PERIPHERAL UNIT (UNIPOLAR OlJl'PtJr) ••• 

1. Bus Choic~ Signal to all CPD's 

2. Enable Address to a11 CPD's 

3. Execute PUlse to One CPD 

4. Execute Echo Pulse to CC to Verify that Correct CPD has 
Responded 

5. Enable Pulse from CPD to the Selected PU (Unipolar) 

6-5 

6. Address Information only to Selected PU via CC-PU Address Bus 

7. Verify Pulse from Enabled PU to CPD 

8. Verify Answer from CPD to CC to Verify that Correct PU has 
been Enabled 

PERl PHERA!. U"'IT 
CONTROLLEl'!S - --
CONTttO!.LER I Afro 

TO ALL OTHER 
PERIPH UN CONTROLLERS 

I 

0 I 

I I GATES 

r-
1 
I 
I 
I 
I 
I 

! 
I 
! 
I 
L-
1 

I 
I 
I 
I 
I 
I 
I 
I 
; 
L-

-

-

-

L 

~· 

" 

.. 
CPO 0 

L 

~ 

cc 

' E2 .I I ENABLE 8US 0 

I 
!ffA!II:-E 10 

I 

I BUFFER 
REGISTERS 

I 
u l ENABLE II 

I I ENABLE BUS I 

I 

--
-. 

CONTROLLER 0 

1 
[I J I ENABLE BUS I 

'I ENABLE 01 
I 

BUFFER 

I REGISTERS 

I . 
EO J I 

\ 
.I ENABLE 00 

I ENABL.E evs o I • 

--:-

PERIPHERAL UNIT ~OORESS BUS 0 

PERIPHERAL UNIT AOORESS BUS I 

NOT[$: 

I. THE ENABLE •ODRESSES FOR OUTPUTS lAND M OF 
BOTH CPOt ARE IDENTICAL. 

Z. THE VERIFY PULSE JC RETURNED AB()_UT 2 MICROSECONDS 
AfTER THE ENABLE PULSE IS RECEIVED . 
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SEQUENCE OF CONTROLLING SYSTEM FLIP-FLOPS OR LOGIC CIRCUITRY 
(BIPOLAR otrrPUTS) • • • 

• Bus Choide Signal tp all CPD' s 

• Enable "Address to all CPD' s 

• Execute Pulse to-One CPD 

Execute Echo Pulse to CC to Verify that Correct CPD 
has· Responded 

• Operate logic 'Circuitry as -:follows: 

CPD Generates Bipolar Output with Proper Polarity 

• CPD Generates WRMI Clock Pulse 

• CC Generates Enable WRMI Signal 

• "AND" WRMI Clock Pulse with Enable WRMI trom CC to 
Obtain WRMI - CPD Signal 

w1lv.rr - CPD to all Units Requiring this Signal 

Combine V.'RMI - CPD and Bipolar Output in the 
Selected Unit to Operate Logic Circuitry 

Issue 2: December 1, 1970 

0 

-• 



TO OTHER 
Cf'Oa 

at-------~--------------~·~I~POL~~A~R_O~U~T~PU~T~----------~~ FLIP­
FLOP 

CX:-CPD 
BUS 0 

CPO I 
A!-'---

WRIII 
CLOCK 
PULSE 

CPO 0 

TO OTHER 
000- NUMBERED 

CP!k 

AND 
GATE 
(CPO! 

WRIII I PULSE (CPO!! 

TO OTHER 
T!:RUINATIONS 
IN PS, CS, 

BIPOLAR OUTPUT 
.. ~--.. --------~------~~------------------~ fLIP­

fLOP 
cc. ucc. Olt 
li!S IIEOUliUN8 
Wftlll SIGNAL 

CC-CPD 
!US I 

WRMX 
CLOCK 
PULSE 

CCI 

c:t:=::D SEE FIG. I 

- ceo 

ENABI.t WMII 
ISISMAL 
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TO OTHER 
£VEH·NUMB£RED 

CPOI 

AND 
GAT£ 
(CPOt 

ENABLE WRtU 
0 SIGNAL 

WIUII 0 JOULSE CCPIX» . 

NOTES: 

I. THE ENABLE ADDRESSES FOR OUTPUTS A 
AMO B Of' BOTH CPO• ARE IO€MTICAL. 

I. THE WRIII BUSES ARE t:NA,I.!O BY CC 
ONLY WH!If THE TEIUWIIATl$lG CIRCUITRY 
REQUIRES TH£ WRIII SIGNAL. 
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r F REGISTER 1 
I 

i 
I 

PER~PHERAL SYSTEM 

CENTRAL CO~TROL 

OWD J I ADDEND K J 
1 REGISTER 

~ PU 

l L REGISTER 

rl/.8Jf8, 1/16 

LXLTR I EXECUTE I I XL TR !1---......-1 ADDRESS 
XL TR SELECTOR I XL TR 

.., 
"' w 
cr 
0 
0 
< 
w 
..J 
dl 
< z 
w 
0 
c.. 
u 

4 CPO 

~i'. 
t-.....~--

!exECUTE CKTRYl 

t 

I EXECUTE CKTRY 

f 

l/16 

-

. 

ENABLE 

_....._ 

OPR 
RLS 

'-----+---r-.._; ENABLE CKTRY 

"' "' 0:: w 
0:: w 
0 3< NTWK 
0 "' ['... CONT < z 

< 
::> 0:: 

""'~ 0.: w 
z 
z 
< u .., 

ENABLE 
ENABLE CKTRY 

l 
. . 

~ ......., SCANNER 

r--....r----. 
t"--.. 

f 

ENABLE 
""---t----'"'1_1 ENABLE CKTRY 

~-------------------~5 1 
FF 

L----------------------~R 0 

-
-
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Theory of Enables 
I. ENABLE HCAD-H!AD TABLE 

LSFEH E6 H LSF I L) I" t 11 I LINE SWITCh FIIAIR 

•- t~Alll.T. l!tAD TA&LU 

LHEI'I I LHSOI I 
r;: S£S02 ! 
~oSE303 

IJ.S'-:----

l £~·A.i!L.¢. s·~·~1'ASL;:S 

LJSEH ~~ 
LJE S02 

l.SES'l< l LJESOf J l } TS£SOI 

~-;-r---i ~0 l 0 
f'-=....!.....-.---i J I 
--~ 

11 1 
~' } r .. 

}· ~}' 
l 

1---------l f 3 

LSf~02 L= : , · llo T$1:$02 

_ 1 LJES02~} 
~- I l o 

~1 \ I I t:::::-:=== ) 
\.._,JIAMJ .. ~ ----

LJSEH LINE JUNCTUH IIWITCH f'llAM! 

TSFEH TI\IINK SWITCH FI\AM~ 

T JSEH 
UTSDH+12 

TRirnll JIJIIC'roR swrrCII F!Woll 

liT SIONAI. lllSTlUIIIITORS 

UTSDH MT SICNAL I>ISTRISQTORS 
ITo----.., 

I 

I 

J 
J 

L-----

~ 
c=:= 

"'"I""" ~ "'""'" '""' I,ITSDH SSOSOI 
TJES02 USDS02 

TJES03 

TJESOI 

,_~ 

~::1 

) 

USOSOI 1 

I 

\

0

. SSOSOI 

J ~ 
US0$02 r .. ,., 
USOS03 }· """ 
USOS04 SSDS04 

---------- L-------

l. ENABLE litADMHEAD TAD!.£ CONTAL.O.:S TMS 
ST.\RTlNO AOOkF.~F.S OT tNAULE UEA.O TAaLiiS 
FOR VAIUOUS EQUIPM£N't TYP~8-

a. tNADL£ HEAD TAbLES CONTAI.N STARTJ.NG 
APDRESSES OF ENABLE SU~TAIILf.S FOR EACll 
IIETWORK (OR UT FRAME). 

3. ENAilLE SU8TABLES CONTAIN TilE lNAIILtS 
FOR EACH FI\AME lN FOUR WORD BLOCI(.!, 

t .... 2: Dt« ... b-e< 1. 1970 

) 



J, 

t-o.....,_l"'+-2-r=3r4~5~6~7 t-O=--r-=l::...,-:2=-r-:3=-.-4:..,-::5,_6~7+-"o=-t=l,-.;2::...,-:3~4 s 6 7 x !j 
1
r-JT 

(GROUP OF PAC:3) 6 7 7 

~ 1 I . Selectio:::: 4 5 

2 3 ~ l i I 
. / ~ 2 ~/1----1--+'-r-' -- I I 
r---t) (0) 

/ 
0 

,_ 
1 ~ II II! 

EACH x~l~ ~*-9~=-0~t-h~e-n~"~Z-.. ~~~~~~~~-+*-9~=-l~t~h-e~n~-.r!\z~ .. ~ 

:RBC':::'"~;:GLE ( 1) is UNIPOLAR is BIPOL!iR 

= 0 :':E C K'I' 
F.:..CK. 

! ~ ""~ 
"'"-;! 

{2} 

{ 3) 

(4) 

(5) 

(6} 

"--~) {7) 

'(--BIPOLAR~ 

ONLY 

FUSE AND FILTER PANEL 

(CPD 
Selection) 

CPD ( ) ~<---------r--------' 

l.i \J 
dero 

i 
"'; 

.... · 
4 . ' . ~ 
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SCANNERS • • • 

CENTRAL 
CONTROL 

/. 

\ 
l 
I 
( 

• Scanners sample lines, trunks and other circuits at discrete 
interva~s of time as directed by the system • 

• Each nscan point" is connected to a ferrod. 

Ferrods are interrogated in unique groups of sixteen at a 
time. 

Scanner results return to the L register in CC. 

Scanner operate time is 1.8 to 2.5 microseconds. 

Scanners may be addressed at a~aximum rate of once ~very 11 
rr.icroseconds. 

SCANNER 

CENTRAL 
PULSE 

CONTROLLER 
DISTRIBUTO~ --SCANNER ENABLE 

ENABLE VERIFY -
ADDRESS Jl FER ROO ___.,. SENSOR 

MATRIX I 

I 
~~ SCAN­

POIN(.S 
,512, 

OR 1024) 
'w 

I ~N!~ER 

(16 BITS) 

AL·L- SEEMS-WELL (ASWS) , 

(I BIT) 
\ 

j' 

12 OR 16 BITS,DEPENDING ON SIZE OF SCANNER 
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1 
~ ( SCANNER OPERATION • • • A 

"i -

CC Orders epn·to Enable a Particular Scanner Controller 

• CPD Sends Enable Pulse over a Private Bus 

Scanner Address Transmitted to Enabled Scanner Controller over 
CC-PU Bus 

• Scanner Send Enable Verify Pulse back to CPD over Same Private Bus 

• &cH .. r.m.er ·Responds .to .Address which Specif.ies a Unique Group of Sixteen 
Ferrods to be Interrogated 

• Scanner Answer Returned to L Register in CC via Scanner Al1swer Bus 

. ~~-s Signal Returned to CC Buffer Bus Registers 

Issue· 2: December 1, 1970 
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Enable Signal Communication Route 
~ 

ENOO Controller 0 from address bus 0 
ENOl Controller 0 from address bus 1 

.~') ENlO Controller from address bus 0 

..... ( ENll Controller 1 from address bus 1 

·, 
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Typical ferrod arrangement ••• 

TO CUSTOMER LIN£. 'TRUNK, 
OR OTKER CtRCUIT TO BE SENSED OR SUPERVISED 

( 
UITEF!RC\1 \Ti! l 

WIHC!NG 

, 
T R' 

CONTROL( 
WINDING 

CONTROL 
WINDING ( 

/FERRITE ROD 

" It I -·· 
•• II 

~ 

lh 

I• 

When a pulse is appli~d to the interrogate winding while the control windings are 

energized, practic;ally no signal is induced in 1he readout winding and the readout 

is said to be 0. This is because the magnetic flux caused by the current in the multiturn 

control windings saturates the ferrite rod; consequently, the magnetic coupling between 

the single-turn interrogate and rradout windings is greatly reduced. On the other hand, 

when a pulse is applied to the interrogate winding while the control windings are not ener­

gized, a change of flux is induced in the area immediately surrounding the two holes in 

the ferrite rod. A pulse is induced in th.e readout winding and the readout is said to be 1. 

Thus, when an interrogate pulse is applied, the presence or absence of a readout pulse 

indicates whether the circuit being obse.rved is open or closed, respectively. 

CUSTOMER LINE OR TRUNK 

ON HOOK 

OFF HOOK 
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Scheme for Coincident Current Selection of One Group of Sixteen Scanpoints 

..1 
0 a: .. 
a 
u 
..1 

! 
z 
tS 
~ 
cr: ... 

I 
f: 
! 

512-POINT SCANNER 
.----------------------, 
I 1 
I I 
I CONTROLLER I 
I I 
I I 
I I 
I .n ~ I 
I BJAS£0 ~ lf I 

I COM: 
CORE SWITCH 

/_ I MATRIX 

INTVIROGAl'[ 
LOOP 0 

_r_l DRIVERS 
JL I" r-. (52 CORES) I" he:: : 

I .L I L.: I 
SELECTED 

~-- ~r"~:~:-- 1- CORE 
I X SELECT I I 
I 

(I OF4l I 
I I 

/ L I I -t. I \, v \, ~ I 
I : 
I I 
I I 
I I 

I I I ..... 
I I 
I y SELECT I 
I (I Of'S) I 

..n.. I I 
f JL I I ....... 

I I 
I I 

I I 

JLI - I INT'ERROQA T£ 

: I LOOP 51 

I 
I I . 
l I 
I 

It I 

I L---- _o_ 

I OUTPUT ' ~ 

I AMPLIFIERS 

FER ROD 
MATRIX 

j~:) 
:)3 

/ 
I 

1?.!1.00\J 
t Stf.,:!.S l 

Y f'-lc!RS 
.0-:>?EO 

ifER~d~ 

V'""' 
I 
I 
I 
I 
I 
I 
I 
I 
I 

;:,~£R 
l» 

v 
[/.l2 -­
~~~-~ 

---
'--'7 

--, 

L--------------------- ---- ---;;;;; )'__- --;,;; - _j 
EACH) ~- (I BIT') , . 
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K>DES OJ' OPERATION . . . 
• Normal 

• Either Controller may Interrogate rerrod Matrix 

~ked-In-Troub1e 

• One Controller is Recorded in Memory as being in Trouble 

• Cannot use tor Interrogating Ferrod Matrix in Borma.l Call 
Actions 

• Quarantine 

• ·Power is Removed· from Controller by Program or manually 

Only One Controller in Quarantine Mode at a Time 
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SIGNAL. DISTRIBUTOR 

Used to ••• 

• Select and control magnetically latching relays in universal 
trunk circuits • 

• Operate relays in miscellaneous other circuits. 

Composed of • • • 

• Two controllers and a relay tree • 

• Each controller normally operates in its own unique half of 
the relay t~ee. 

SD CO.N'mOLLER OPERATION • • • 

. CC Orders a CPD to Enable a Particular SD Controller 

i~e CPD Enables a SD over One of the Four Private Enable Buses 

. The Enable Signal Sets an Enable Flip Flop which will: 

• Trigger Enabler Network 
• Inhibit other Enable Pulses for One SD Cycle 
• Yark the Controller Busy 
• Selects a Reset Lead for the Controller 

• The Triggered Enabler Circuit will: 

• Stretch (2.5 V~cro-sec.) the Enable Signal which Allows 
the Buffer Register Flip Flops to Receive Address 
Information from the CC-PU Address Bus 

• Generate an Enable Verif'y Signal to CPD after 2.5 
Micro-sec. 

Relay Tree will Select One ML Relay 

An Apex Pulser will: 

• Apply -48 Volts to Operate MI. Relay 
• Apply +24 Volts to~" Release ML Relay 

• A Detector will Sense Relay Operation by Step Current through 
1200 ohm Resistor in Series with EBM Contact of ML Relay 
and will Reset the Controller to Idle State 

Isrue 2: December 1, 1970 
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GA TES 

-
I 

---~ 

---:.J 

llL-MAI'iNEliCAI.LY 
LATCHING RELAY 

ML-MAGNETICALL Y 
LATC!fiNG RELAY 

r 
I 
-------- --, r-

1---- TRUNK, JUNCTOR, OR ---1 
------ -1 

I 
I I CONTROL CIRCUITS 

I .,. I I .J,, 
I 

I I I I 
I I ... I / I I .... 

1 
I I 

l 
, 

I I I I l , I" 
I _j L 

I . _j L - - - - -- - - - -- ---
-IIU.,F:;; ··WIRE-SPRING --- 512 ·---~ 
REGlS r;:q RELAYS OUTPUTS 

~-! AS AS .\ 
: : ~ 

\ A AND B 
__,!02------; Be i8 ; .. , "'"' ELAY CCfiTACT 

~~ "04 "04 
\. TREE 
1. 0 I 

Ft' 

C2 
......__ 

.J ---1 'C:> ! l ~r:i'r:-l 
T2 I t..--t¥J FIF c WiF!::: SPRING RELAY ......__ 

\ CONTACT P~TTERN 
MERCURY CONTACT FOR Efli<CR Cr;ECKING 

RELAY REGISTERS 
~H~~ (PRESELECTORI 

~ 

1-- e Ht· 
E 1---

11 ---"- 0 ~w ...__ 

GATE 
APEX DETECTOR --- )-PULSER CIRCUIT 

GATES 

+L I r 
-48 

RESET STROBE f---11· CIRCUIT 

·w 

RESET 

ENABLER i Cr::::..;ij I 
NETWORK VERIFY TO 

CPO 

oe:o;;.;-!EP.A:.. UNIT ADDRESS BUS 0 

-
~·-:r: -''"'E:U.~ '-!NIT AOORESS BUS I . 

\ 

£:--t~~~._E 0 " 
l PO'! !' 
! CPO 

---r---
STEERING r.-ENA:>Lr: ! LOGIC 

-l 

I 
f 

l. 

Basic Signal Distributor 
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/ UTF SIGNAL DISTRiBUTOR RELAYS 

ADDRESS GR ADRS 
REGiSTER OUD FUNCTION 
RELAYS BITS 

LJ.t A 8 OPR R/lX0-7 FOR X 
c - fS :- 15 SElECTION 

..f~ B 
0 - OPR R/l Y0-7 FOR Y 

oo'"c.1 7 SELECTION 

L/R 20 OPR LWO-~ FOR W 

20-23 0 - SELECTIO -.t BIT27 
23 =I SELECT .TC RELAYS 

L/R !&(Upper 
~~LECT QUARTERS OF 

ATRIX FIELD 

18-19 c 1191!811/4'5 

'1owe1;)19 I 0 I I I l 1PPFR 
II I OILOWER 

16 (OPR) 
·SELECT OPR OR RLS 

L/R 

l 
FOR ML RELAYS 

16-17 
E - I'ZII§I 'RIS) 17 ·6:?·~~ 

L/R I 24 (LH) SELECT CONTROLLER 

I 
H 1251241 

24-25 (RH) 25 10 II !LEFT 
It l 0 I RIGHT 

L/R 

I 

26 (Norm) TYPE 

T ZZ 26 QBQEB 
26-27 - 0 I NORM 

M3.in~l7 I 0 MTC 

CONTAC7 I SLAVES 
MULTIPLE 

MATRIX CONTACTS 
RELAYS I OF FOR 
LX0-7 ! L08·15 .X .SELECTION 

LY0-7 L00-07 Y SELECTION 
W SELECTION 

OR 
SELECT ~r:wRELAY 

LW0-2 L20-22 LWL.: L 
27 2 I 0 SELECT 
I 0 0 I RQ 
I 0 I 0 RTA 
I I 0 0 R28 

SELECTION MTCE HALF w QTR OPER. 
GROUP T H 0 C E 

APEX 

RELAYS -
R/LCO 

RjLSO 

R/lSR 

MAINTENAf\a: 
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FUNCTION 

LIMITS TIME.+ 24V RLS PULSE. 
PREVENTS OPRN OF ML ON 
Rl ~ Pill ~I=' 

BY THEIR OPR TIMES, PRF.VENT 
DETECTOR CKT FROM OPR ON 
NOISE IN EARLY PART OF SO CYCL£ 

FUNCTION 

-
LTA TEST "Ji~lT :.CCESS 1\'0C·E 

---------- -----1 

l28 

___ ,bq __ _ 

LCPO 

i---------
LCPI 

CONTROLLER I 
RESET FUNCTION 
~LAYS -

OPR \'1;-. '::'·' LEFT CONT. MTC RELAY 
R27 OPRN f:niSEO. RESE1S RIGHT 

CONTRC'L 
OPR AFTER SUCCESSFUL ML 

L29 ~~~~t.ClTJ~N. RESETS LEFT 

LPW OPR WHEN POWER ON IN LEFT 
CONTROLLER 

X y 
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RESET OF CONTROLLER FLIP-FLOPS BY CC •• 

• Normally the SD controller detects the release or operation 
of a ML rel~· and resets all flip-flops. 

• Periodically the busy-idle status of each controller is checked 
by CC via the s, F and T scanpoints • 

• If a controller. is found to be bus,y longer than 19 milliseconds 
CC resets all flip-flops in that controller • 

• No cc:·.troller selection is made when CC sends a reset thus the 

bui'fc:· registeT and ·enable ·fl:i.p-'flops of' all eontrollu:'s rd.re 

subject to being reset. -

LEFT W} CONTROLLER RIGHT (I} CONTROLLER 

I I I I 

I I 

.-------- ...... 
1 ENABLE -VERIFY 0 : 

ENABLE I lE'!AfllE I I 
IENASLEI 1£1;/d~LE 

~ I!V£Rif'Y I VERIFY ~~ 0 
) 8UFF(q ~ CC J 

10 j ,_ BUFFER ! 
. 'l[G!STEPS. ENABLE' L. '· 

I CONTROLLER I CONTROLLER I I j ENABL£ ! qf.GISTERS i 

1
•<,8,D,C,><,E,T' ' .,,. 

IENABlEtr 

4 f t . ' ! VE!'l!FY · 
I Ol I 

ol - I I I 
I "' ,,, I 

I I s 
t..> f Vt. I 
:;\ ~~ I I I \. i:;! ~ RESET j I I 
<ti ... !CIRCUIT I 

I I 
I 

i L---- ----~ _..J 

I 
0 

0 
0 

0 
iii > > 

V> ... ... a:: a:: 

I TO CPO 

! 
\ 

f 
t 

~ ...... ._ ......... 

STATUS 

' 
STATUS 

l 
F T I s F T 

I ~ 

TO WASTER SCANNER 

0 
II) 
l&i 
a: 
0 
0 
c 

I 
I 
I 

.. 

.... ... .,. 
lol 
a: 

Ul .,. ... .... a: ... 
0 Ill 
0 "' c a: 
\..._._J 

BUS I 1 

PERIPHERAL UNIT 
BUS SYSTEM 

FROM CC 

il ENABLE • I ..,IA,S,O,C,~.E.Tj 
VERIFY l I 

II I 
I l 0 -I I Cl> 

I : 
II) 

"' II} .... .... 
I I Q[ 1% 

I RESET I~ 
0 
0 

I I !CIRCUIT ;; "" I I 
L-

____ .J • -----, 
Q 
> 0 > ;n ... 1.\1 V> 

\. I 
a: a: 

TO CPO 

-
# 

I 
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K>DES OF OPERATION • • • 

Quarantine Mode of' Operation. ( QM) 

LQ or.RQ relay operated which will: 

Remove faulty controller from service. 

• Give other controller access to all ML relays. 

The buffer register H selection will now determine in which 
half of relay tree the ML relay will be operated. 

FROM CC FROM CC 

Issue 2: December 1, 1970 
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M>DES OF OPERATION 

Test Point Access Mode (TPAM) • 

LTA or RTA Relay ~erated 

• Access to ML relays not affected. 

• Internal SD scanpoints are connected to the diagnostic bus. 

• When tests are being done on the SD the address may be 
incomplete • 

• If incomplete address is received the SD must be reset by CC. 

• ML relays E:.;: :': or may not be operated depending only upon 
address sent from CC. 

TO MASTER SCANNER 

LEFT CONTROLLER 
REV.'!' R:SGISTERS 

CLOSe.l> If" 1 '00 OR MORE 

•lr RELAYS ~OPERATED to-

A WS RELAY REGISTER 

ICLOS....!!"Q IF 1-v.() OR MORE 
•II- R£LAYS ARE OP£RATED l­

IN 
8 WS RELAY REGISTER 

I 
I 

I 

\ RIGHT CONTROU.ER 
RELAY REGISTERS 

IM...j.,.tltit"'tt....,_r- TO ALL OTHER SO CONTROLLERS 

CLOSED IF T~ OR M0R:E 
,_ RELAYS ARE OPERATED u1 IN i ,. 

A WS RELAY REGISTER 

CLOSED IF TWO OR MORE 
~RELAYS ARE OPERATED H• 

IN 
B WS RELAY REGISTER 

Cl.CSED IF T'W OR MORE ~1 ~ IF TWO OR MORE 

IL RELAYS AI':;£ OP~RATEO ...... ~t-+--t--t-:l"~E·~ .... I'lREl. __ .AYS ARE OPERATED H•· 
'1"' IN ., '' IN 

0 WS RELAY REGISTER LTA RTA 0 WS RELAY REGISTER 

I Ct.Ccn> IF NO RELAYS 
lH .~:t! C~TED 

l i_·-~ Ri'J.AY MGISTER 

LTA ..... , ... 
RTA CLOSED IF NO RELAYS 
~ ARE OP£RATEO H•· 

IN , ... 
A MC RELAY REGISTER 

~-~o IF NO RELAYS RTA CLDSED IF NO RELAYS 

, • ~· .- .:u: .. OPERATED 1--L"~T,.F-A-.....j~~~M.L.~ ARE OP£RATED u1, 
•t IN " ' IN ~ 

B !f~C RELAY REGISTER 8 MC RELAY REGISTER 

C~-~SED IF NO RELAYS 
ARE OPERATED 

IN 
0 UC RELAY REGISTER 

LTA _, 
RTA 
~ 

CLOSED IF NO RELAYS 
ARE OPERATED u1, 

IN ~ 
0 M C RELAY REGISTER 

MC•MERCURY CONTACT 
WS• WIRE SPRING 
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. MODES 0~ OPERATION • . . 
• Manual Power Removed Mode ( MPRM) 

• Power is removed manually • 

• Can be removed from only one controller at a time. 

Combined Mode (CM) •• 

·Automatically placed in this ·mode if mate is in Q}! o:­
MPRM • 

• Performs switching in both groups in the fr~e. 

CO?lrROLLER STATUS ••• 

ltFTCO) CONTROLLER 

GROUNOEO ONLY WHEN 
EN"BlE F/F .s OOANO 01 

ARE BOTH RESET 

r-­
f-=-
I ~ 
I 
I 
I 
I 
I 
I s 

RIGHT(I) CONTROLLEI't 

GROUNDED ONLY WHEN 
'ENABLE F/F S 10 AHO II 

ARE 90TH RESET 

r:-- C;,;T~L;:;Rl 
,- RTA 

I c:=:::J 
I 
I RQ 
I c:::::J 
I 
! 

STATUS I 

I 
I 
I 
I 
I 

-4!J 
TO MASJ:ER SCANNER 

MASTER SCANNER 
READING 

s F T - -
0 0 0 
0 I 0 
I I 0 
0 0 I 
l 0 
I I 

1o7n 

CONTROLLER STATUS AND MODE 

IDLE-NORMAL 
BUSY- NORMAL 
IDLE OR BUSY-TEST POINT ACCESS 
BUSY·OUARATINE 
BUSY-QUARATINE AND TEST POINT ACCESS 
fSUSY- MANUAL POWER REMOVAL 

B-9 



OPERATION OF MAD'l'El'fANCE RELAYS . . . 
• Each controller c_ontrols· the maintenance relays of its mate • 

• SD addressed in normal manner. 

• T aDd D selections choose Which maintenance rela¥ vill be 
operated. 

• L/R Q and L/R TA rel$y loCk up through contacts of released 
L/R 28 relay to select Q or TPA modes • 

• ··o-perat:l..cn of Ii/R 28·"reltq·returns the'SD to ·normal mode. 

• L/R 27 rt:ley resets controller. 

IIIUU ltt~&TII.I 

W!R£ SPRIIICO 
R[i,.&Y 

UQtSTEit 

o.~--------------~ 

I 

RtiMT CONTROLL~R 

Wllt£S­
MI.A'I' 

MOIST PI 

r-----------------1o, 

11tl.-n' SlOt 
II Zl III&UIT£"AIOCt 

llti.AYS 

) 

l ~~~~_.-< 
•. ,_,,t~ -....1~---t--·+---+---t 
; !: .~J ~£1-Af Rt:GS.' 

l ~v~[lt IISiiSTliiS 
~--r:--r:•-,--,--,---..-....... -....J 

;:-~-~~~.l."-1!..- T r 

TOCC 
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D A FUIJ..Y EQJIPPED I.Ul • • • 

Bach input line has access to every output junctor. 

There is one and on.:cy one path ·(unique ecnbinaticn or A1 D am c 
liDlcs) bet111881l a given input line and a given output junctor. 

Ill a ISF concentratoe each or the inputs (lines) has aecesa to all of the 16 outputs (B links). 

<me and only one B link connects each concentrator or the 
ISF to ODe of the 16 grids in the JSF. 

In a JSF grid each or 64 inputs (B liDka) has access to all 
of 64 outputs ( junctors) 

IN A FULLY EQUIPPED TLN • 

Each trunk appearance has access to every output junctor. 

'rhere are .four paths between arry given trunk appearance ( TNN) ad 
&J¥ ginn junctor. 

In a TSF grid each o.f the inputs (Tim's) has access to all 
or the B link outputs. 

Four B links connect each grid or the JSF to foUr di.tterent. 
gridB in the TSF. 

64 outputs per grid in TSF 

16 grids in JSF 

4 inputs per grid in JSF 

In a JSF grid each or 64 inputs ( B links) has access to all ot 64 outputs ( junetors). 
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NETWORK DUPLICATION • • • 

• Each switch frame contains two controllers • 

• Switches in a frame are divided into two eq~al groups • 

• Each group is assigned a controller • 

. Under normal conditions a controller operates only its assigned 
group. 

Trw path se~e.c.t.ions can be .made simultaneously wi t~:in s fr&mc. 

When a controller is in trouble the mate takes control of toth 
groups of switches. 

r 
TIP-RlNG 'I 
INPUTS 

l 

STATUS 
OUTPUTS 

TR 

TR. 

-----

r--4 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

l 
CONTROLLER 

NO.C 

FERREEO SWITCHES I 
TR ' ! GROUP NO.I 

I 
PATH SELECTOR RELAYS f-

FERREEO SWITCHES TR. 
GROUP NO.O ;I 

PATH SELECTOR RELAYS 

i 
I 
I 
I 
I 

~ 
" __._ 

CONTROLLER 
NO.I 

; 

~ 

\ 

~ 

.-. 

T 
0 

IP-RING 
UTP'UTS 

INPUTS 
OA oe 9)- L{G 

lA tB 
G G G G GATES 

PERIPHERAL BUS A 

B 

DIAGNOSTIC BUS 
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TRANSLATOR 

BUFFER 

TRANSLATION ADKR TO NETWORK PATH RELAYS 

ORDER 

STAGE 0 STAGE 1 
,r--~~~~--~vr--~~~~--~\ 

GRID SWITCH LEVEL SWITCH LEVEL 

ADKR 0 

.:c·nROLLER I 
c.~ .,;; _;: :~ I 
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;--~~ 
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NETWORK PATHS ARE SELECTED BY CC • • • 

cc maintains a network map which stores the busy-idle state 
of all.A, B, and Clinks. 

CC maintains a path memory which stores a record of all 
paths in use or reserved and their end terminals (lines, 
junctors or trunks). 

CC searches the network map to select an idle path. 

cc updates the network map and path memory. 

cc prepares network instructions. 

cc loads orders into a peripheral order buffer (POB). 

At intervals of 25 milliseconds instructions are read 
from the FOB and transmitted to appropriate network 
controllers. 

Controllers cause the appropriate crosspoints to close. 

Pat}J. selection in a frame is controlled by wirespring relays 
in network controllers. 

Operation of a particular set of wire spring relays determines 
the crosspoint windings to be pulsed. 
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MODES OF OPERATION • 

Normal.Mode 

Both. controilers active 

Each controls its own group 

Test Point Access (TPAM} 

Twelve internal test points for one controller are 
connected to the diagnostic bus by a relay 

Quarantine Mode (QM) 

Controller is prevented from operating any path 
selection relays 

No enable verify signal returned 

Can receive enable ~nd address signals 

Manual Power Removed Mode (MPRM) 

Initiated manually at frame 

Combined Mode (CM) 

Controller put in CM if its mate is in QM or MPRM 

Controller in CM assumes all control. 

Issue 2: December 1, 1970 

0 

0 

• 



<0 

() 

0 

CONTROLLER STATUS ••• 

• Controller Scanpoint States • • • 

SCANPOINTS 
STATE OF NETWORK CONTROLLERS s F T 

0 0 0 SUCCESS OR lDLE 

0 I 0 ENABLED 

I 0 0 RESET 

I I 0 FCG FAILURE (JSF ONLY) 

I I I POWER REMOVED 

0 I I TEST POINT ACCESS MODE 

0 0 I QUARANTINE AND TEST POINT ACCESS MOD=:] 
. t 0 I QUARANTINE MODE 

• FCG Failure • 

• FCG failure state is established when an FCG failure has been 
detected by last order received • 

• Every 25M sec. {before POB's are unloaded) a pulse is applied 
to FCG bus lead. 

Pulse received by all junctor switch frames. 

Pulse used to determine outcome of an FCq test previously 
executed. 

• Affects states of scanpoints accordingly. 

Scanpoints checked for failures. 
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UN B-UNK WIRfNG PATTERN 
4: I 

, LINE Swi lCH f"RAME 
BASIC 

OR 
FIW1£ SUPPL CONC SWITCH ltVEl 

\ 

EQPT ron DEStG 0~01' Oo/7 Oo/s Dots BINARY OESIGNATION 

, v:::--v v v ' Aa Ao Bo Cz c, Co De Do E• Eo 
111111 I II II 

00 0 
0 I I 
I 0 2 
I I 3 

I 0 0 4 
IN BINARY 

' A A A / I 0 1 5 
SWITCH LEVEL FRAME GRID I t 0 6 

I I I 7 
EQPT OESIG 

JUNCTOR SWJTCH FRAME 

LINE LINK NETWORK SIZES 

MAX. NO. MAX. NO. MAX. NO. MAX. NO. 
LSF LSFs RAnO Of CUSTOMER LlNs LINES 

CONC PER LINE TERMINALS LINES PER PER PER 
RATIO UN TO JUNCTOR$ UN OFFICE OFFICE 

FOR HEAVY CUSTOMER USAGE 

2 to 1 4 2.0 to 1 2048 16 32,768 
2 to 1 5 2.5 to 1 2560 16 40,960 
2 to 1 6 3.0 to 1 3072 16 49,152 
2 to 1 7 3.5 to 1 3584 16 57,340 
2 to 1 8 4.0 to 1 4096 16 65,536 

FOR REGULAR CUSTOMER USAGE* 

4 to 1 4 4 to 1 4096 16 65,536 
4 to 1 5 5 to 1 5120 12-4/5 65,536 
4 to 1 6 6 to 1 6144 10-2/3 65,536 
4 to 1 7 7 to 1 7168 9-1!7 65,536 
4 to 1 8 8 to 1 8192 8 65,536 

*LSFs for a 4 to 1 concentration ratio are made up of one home and 
one mate frame. 
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9•1 

7•1 

G1 1 

,,, 

4d 

LLN 
t.t>'IE 
~ 

1024 LINES r ~ ~~ LINE SWITCH FI'F~ 2!511 8 LIN!Ctj 

!024 LINES I l 7169 LINES r-- LINE SWITCH Fl"·6 · 258 B LINK~ 
_............., I ., l 

1024 LINES r: ----:-::-1. ~144 LINES~ ::r:: SWITCH F!HI i 2!56 BLINK; 

5120 LINES ltOH LINES ~t.~~;s~~~CH FR-<41 I! liS a UNKs. 
·-----.....J~ _ _] •·ut.TIPLED 

4096 LINES 

512 LINES 
1024 ~IIIIE!l 

~IZ !..INI!:S 

I 
~ 

~ 

LINE SWITCH I"R•3 

MATE 

HOME 

!,024 LIN!:S 

I· ~--....1---H 

~· 

STG 0 A LINKS 

256 ll LINKS 

1 

~ 
11024 8 LINKS 

2!16 8 LINKS 

J.!..!....l,.! 

STG I 

9-11 1 

2lliS 8 LINKS I JUNCTOR$ SWITCH I 2!56 JVNCTORS 
I FR-3 1 

I 
I 
l 

t!l6 e L.INKS 1 
i 
I 
I 
I 

64 BLINKS 

1154 BLINKS 

... 

I 
JUNCTORS SWITCH 

FR·O 

GRI'J·3 

j 
l 
I 
·1 

8<4 JVNCTORS I 1024 JUNCTOR$ 

I 
I 
I 
12!!16 JUNCTOR$ 

I 
I 
I 
I 

84 JVNCTOR!!J 

64 

STG 0 CLINKS STG I 

Fig. 42 - !.lntt-Linlc Networlcs Equipped With Line 
Switching Frcm~u 14:1 LCRI 
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I 

FliiONT REAR 

(1"(POiteoT1'0M ttM.F OF STAG£ 0 PART OF A CONCENTRATQRI (TOP OR 80TTOM HALF OF STAGE 0 PART OF A CONCENTRATOR) 

F 

SECOND ( 
DIGIT 

t4ZC 
0 0 5 

0 0 4 

0 0 

0 0 2 

0 0 

0 0 0 
I 3 Sl 

lU 
0 0 • 
0 0 I 

0 0 

0 0 • 
0 0 

0 0 4 

0 0 

0 0 t 

0 0 

0 0 ; 0 2 

\......._j I 
FIRST SECOND 
DIGIT DIGIT 

COQOII 

100000000 

000000000 

2411 
COD 

COlGO 
100000000 

oo 0 0 0 0 0 0 0 

1--------t 

FIRST ~ ~ ~4lA COU 

DIGIT ~"'--------~ 
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N2C 
0 0 5 

0 0 4 

0 0 

0 0 z 

0 0 

0 0 0 
I 3 51 

Ill 
0 0 I 

0 0 I 

0 0 

0 0 6 

0 0 

0 0 4 

0 0 

0 0 2 

0 0 

0 0 0 
0 z 

couoz 
100000000 

000000000 

241A CQU 

COl02 
100000000 

000000000 

0 
2411 cau 

, 
I '0 0 0 I 

• 0 0 0 • 
0 0 0 

I 0 0 0 • 
0 0 0 

4 0 0 0 4 

0 0 0 

2 0 0 0 z 

0 0 0 

0 0 0 0 0 

5 3 I 

' 0 0 0 ' 
I 0 0 0 • 

0 0 0 

I 0 0 0 ' 
0 0 0 

4 0 0 0 4 

0 0 0 

2 0 0 0 2 

0 0 0 

0 0 0 0 0 , 4 z 0 

I 
SECOND 

DIGIT 

FIRST 
DIGIT 

FIRST 
DIGIT 

couoz 
00000000 

00000000 
· r o 
00000000 

00000000 

cou 
02 

\ 
COLOZ 
00000000 

"'0 0 0 0 0 0 0 0 
1 a 
00000000 

00000000 

cou 
02 

U1 

SECOND 
DIGIT 

I 

242C and 241 A Switches, Terminal Layout 

I 0 0 0 ' 
I 0 0 0 • 

0 0 0 

I 0 0 0 • 
0 0 0 

4 0 0 0 4 

0 0 0 

z 0 0 0 2 

0 0 0 

0 0 0 0 0 

5 3 I 

9 0 0 0 • 
• 0 0 0 • 

0 0 0 

• 0 0 0 • 
0 0 0 

4 0 0 0 4 

0 0 0 

2 0 0 0 2 

0 

0 0 0 

0 0 0 0 
4 l 0 

couoo 
00000000 
00000000 

1 0 
00000000 

0000000 0 

cou 
00 

COlOO 
00 000000 

00 000000 

1 
0 000000 0 

0 000000 0 

cau 
00 

' 

I II 

3 
2 



iCONt \TORI 
"-- ~ 
~ 0 0 

' 0 0 , 
I 0 0 :-r-

:--
I 0 0 :--

r-- 4 
I 0 0 t-!-

r-->-
I 0 0 

I 0 0 
" 

512-POINT r--r-
FERROD f-t-

2428 2428 MATRIX r--t-
01 03 r--1-

I 0 0 --STAGE I ----- -----
- 0 

I 0 0 
00 02 ----0 0 

!--
3 111 

t 0 0 > --242C 242C 

• 0 0 

I 0 0 
Sl 51 r---101 103 

I 0 0 4 

I 0 0 

I 0 0 CJ CJ -
-I 3 -

I 0 

I 0 0 

• 0 0 

0 0 
t 0 

CJ c:J ~ r---
3 I 

r---STAGE 0 

'" 
r--' 242C me 

"' Sl Sl 
100 102 

~ 

CJ CJ 
CONCEN-
TRATORS r 

0-7 
: 

0 2 
c .. .. 

couoo 
00 0 0 0 
0 0 0 0 0 

00000 
a: 

D [] 
.. 
2 .. 

~ <.J 
2 
c 

0 2 
\J ..... -

00000 

cau 
00 

', 

.--COI.OO 
00 0 0 0 3 
00000 2 

0 
0 0 0 0 0 
00000 

cou 
00 



"' 

- 4 -- 5 

512-ftOINT 
FERROD 
MATRIX 

,...... -o r-t- I -

) 

4 5 

~ 
~ 

" --..,., 
0 I 

CONCEN-
TRATORS 

0-7 

a: 
0 ... 
¢ 
a: ... 
z ... 
u 
z 
0 
u 

...... 

9-13 

S£RVES 1024 ·CUSTOitElt Lift£$ ------------------1 .. 
MOM£ LINE SWITCH FRAME .l 

PER!PtfERAL 
BUS -- 6 -I- -7 1- TERM. STRIPS 

... 
a: . ¢ ... ., 

-- 2- ,____ 
3-1-

_ FERREEO_ 
CONTROL 

SPARE 

6 7 
I 

I'ERREED 
CONTROL 

.., 
~ 
..J ... 
a: - I'ERREED _ 
C> 

~ 
CONTROL 

a: J ... ... 
~ PULSER ., 
... ., 
.... if~AGNOSTIC ~ 
0.. CONTROL 

2 3 
SPARE 

FUSE 
PANEL 

I BAY 0 
I 

BAY!--

tlole.---- MATE LINE SWITCH I'RAM£ · -----1-t 

... 
a: 
4 ... ., 

... 
~ 
4 
..J ... 
a: 
C> 
z 
« ... ... 
~ 

"' ... 
"' .... 
~ ... 

1- 4-1-- 5---

- o- -r- t-1-- 1-

4 5 

0 I 

BAY 2 

6- - 1-

2 t--f-

6 

2 

7 -t-

!-3--

7 

3 

i< 

I' 

512-POINT 
FERROO 
MATRIX 

CONCEN­
TRATORS 
0-7 

line Switching Frame with 4:1 Concentrators, 
-Front View 

··'"'"""""" ________ .....,. _________________________ _ 



FRONT REAR 
(HALF OF STAGE 0 PART OF A CONCENTRATOR! , (HALF OF STAGE 0 PART OF A CONCENTRATOR) 

CONCENTRATOR 4 

l4l[ 
0 0 

0 0 

0 0 

" 0 

0 0 405 •or 

0 0 

J 

0 0 

0 " i 5 

0 0 

0 0 

0 0 

0 0 

0 0 •Ot 406 

0 0 I 
0 0 h c 1 

fiRST 
OIGIT SECO"O 

DIGIT 

406 401 

1000000~0 

coooooooo 

0 
1411 

ccu 

l06 sc• 

100000000 

00000000-

0 
1411 

405 

100000000 

ooooooooo 

1414 
cou 

SECOND 
DIGIT 

504~-----"50~5., r.;;, 0 0 0 0 c 0 0 

ooooo.oooo 

cou 

fiRST 
DIGIT 
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CONCENTRATOR !S 

0 0 

0 0 

0 0 

0 0 
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9-21 

{ 

JUNCTOR GROUPING FRAME • • • 

Interconnects TLN's and LLN's 

JGF Make up: 

Junctors arranged in subgroups of 16 quads each. 

Subgroups terminated in connectors or plug-ended 
patch cords. 

JGF has 8 horizontal sections. 

Each section has 9 double connectors {two rov,vs) 
and 9 patch cords. 

Connectors and patch cords form 9 vertical files 
on the frame. 

Each file has 16 plugs and 16 connectors for a 
capacity of 32 x 16 = 512 junctors. 

Total bay capacity of 9 x 512 = 4608 junctors. 

'I'he 1, 024 j'!nctors from each TLN network, are in 2 files. 

Plugs or connectors terminate junctors with same switch 
nuwber and same switch level number. 
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HOW TO F_IND ••• 

JUNCTOR GROUPING FRAME 

ARRANGEMENTS 

B Links: LLN on TM 9-11; TLN on TM 9-19 

JUNCTOR SWITCH lr-~~-r;m,~JUN~~CTO~~R~G~R~O~U~P=IN~G=-F~RAME~~----------~ 
FRAME ODD TERMIN-

SWITCHES 0 - 7 OR ATE ON JGF SHELF NO. 
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JGF 

t--~"---;2~--;!-' ~E::---1 
.. 3 ' 0 

* 
PLUG 
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NUMBER 

1---.,.-"--..;;4;.-__ !i-~E;:---i 
" 5 . 0 TO FIND THE SHELF NUMBI R 

OF A JACK: t---r:-.. ---:6:i---li---;:;E:--t 
t---;r----...---i!-...,..--1 
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NUMBER TO BINARY,A...'ID 
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SIGNIFICANT BIT t---------jl----1 

~------------:'~----~--------~------·-----------------* JACK AND PLUG bmZ.IDERS AS STENCILED ON THE JGF CORRESPONI 
TO THE LEVEL !'UMBERS. {EVEN huMBERED JACKS A...'ID PLUGS ON 
EVEN NUMBER.!':D JGF 1 s AND ODD NUMBERED JACKS AND PLUGS ON 
ODD NUMBERED JGF's) 
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Hl'1P 5&6 2 BAY 2 GOES TO JACK 5 BAY 2 GOES TO PLUG 
h""D '&8 1 
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CLASS 

Interoffice 

Opera:or 

:.r isn: llaneous 

l
l ,-, 

\V 
plug-in 
wired-in 

10-1 

TABLE A 

TYPICAL NO. 1 ESS TRUNK CIRCUITS 

nnE sc SD TYPE 

Outgoing (local and tandem)- reverse battery 
supervision 2 3 p 

-- ···-- - ·---· -·--- -·-------- ------ -------+-----

Incoming (local and tandem) -reverse battery 
supervision ..__ _______________ _ 
2•way, E&M lead supervision - mf pulsing 

2 3 p 

3 p 

2-way switchboard No. 3CL in distant build- I 
~~ _re;~:;r8;~::!•ry::•r~ision, inband coin, L-2----~----3---+----p-- --1 

Outgoing to switchboard No. 3CL in distant· 1 

building- high-low supervision, reverse bat- I 
tery ringback, coin control on tip and ring l '* 5 w 

r--- -------- ----- ·-·- - ---- ----- ----i------1-----+------f 

Outgoing- coin zone dialing to switchboard I 
No. 3CL in distant building, polar double-duplex ' 

supervision 6 10 w 
t--~--------- -·--.. -- --- ---·-----------t----r--------- -----

Outgoing -local coin overtime and stuck coin 
trunk to switchboard No. 3CL in distant build­
ing 6 10 w 

f---- . - ----· ---------·----·----.J----+-----+------1 

Incoming- no-test Simplex controlled ringing 

and reverse battery supervision 3 3 P 

1--------.-- -- ------ -·----·--- .. --- -·-------f·---'-'-+-----f--,-----

Incoming from switchboard No. 3CL in distant 
building -third wire coin control, simplexed 
rering signal 

Outgoing- verification request and intercept-
reverse battery high-low supervision · 

-- ----·----·-------1---

0utgoing- to local test desk No. 14, sleeve lead 
supervision 

4 

2 
--·---

3 

4 p 

I 
6 w 

--- ------11-----· -- ---

2 p 

._ ___________ -·-- ----·-- __ . ._ ___ ..:___-+----t------+------

Outgoing- to repair service desk No. 2 high:-
! ow supervision ~ 3 4 P 

-----------------------------~----1--
------~-·------

Incoming- from local test desk No. 14 or from 
local test cabinet No.3, ~eeve lead supervision 

Intraoffice trunk circuit 

6 

2 

4 w 

2 p 
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ClASS 

Receivers 

Transmitters 

Ringing 
circuits 

I \ ~liscellaneous 

I 

I 
I 

TABLE B 

TYPICAL NO. 1 ESS SERVICE CIRCUITS 

TITll: sc SD CPD TYPE 

. Customer dial pulse receiver circuit . 4 5 w 
---- -----------t----- -1-----+----+-·-

TOUCH-TONE ~alling detector circuit 9 0 W 
-

MF receiver circuit 8 2 W 
- - ------ ------ ------- ------------f--- ---1-----+----1-------

Trunk dial pulse receiver circuit 1 2 W · 
R~vertive pulsing -re_c_e~~~-~i~~~it----- -+--2--+- __ 2 ___ - -1-- - \V-} 

w 
-· -----

\V ~ ?>~ F transmitter circuit 4 1 t 6 
----- ------------- --- --- --- r-- --- -- - -- -
~'runk dial pulse transmitter circuit 2 5 

~ ;:~;;::::::~~~::::::~~~_itte; ci~~~it :-- -:------_ -~ ~~ -+-:--
Ringing circuits for individual, 2-party, coin, 
and PBX lines 

rl· Ringing ~i~~uit for superimposed~~e~erting, -
ringing, and off- and on-hook ringback 

Coin control ~ircuit 

l 

3 I 4 w 
-------- ---- ---. -- ----t-----1 

3 9 w 

4 4 1 w 
i---- -------- ----+------ ---- - --- -~-· --

Conference circuit 4 12 \V 
-- ---------------t-----t-··-- --c---·- --

Network access circuit 2 2 P ----- --- --·---- ----------------·•--·--- --+------ ---
Tone or recorded announcement circuit 2 2 p 

---------------------- ·- -- ·----------+------+-- ---------- .. ·--
Interrupter applique circuit 2 per 2 per W 

unit circuit 
·-------- --- r------- ·- ---- --- ---

Tone presence detector circuit 
--.-- - -- -----------

Auxiliary line circuit .. 

3 3 
----·--+---- -- -- ... ----

0 1 

w 
. ·- !- . -·-­

w 
--------------4-------------------------------------+------+------~---+----~ 

l __ ;:i~bined mi~-iwatts_ ~~d~~-op aro~nd-~es~ cir- -- _:_ --~~--- --- --· p-

[ Line insulation test circuit 3 11 2 __ w __ 
~---I1IF-t~~t ~~~ironme~t circ~it-- -- ---- ·-·-- 1~ 3 W 
L.. .. -- ---· ... ---- ... --------"-- ----!---------·- --- ---

L-!?tJC~_-TONE detector tes~_:ir~~-4___ 4 " 3 4 ___ w __ 

I Test circuit for ringing and coin control cir-
cuits 4 8 W 

----- --·- ---- -------- -----·-!----- ---
Test circuit for customer dial pulse "receiver 3 6 2 W 

-- - --· ·- - ........ -·---·----- -------·-- -----. --t---·---- -!---
Continuity polarity test circuit 2 

---
p 6 

Note: 

l
l p 

\\' 
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OCTAL-DECIMAL INTEGER CONVERSION TABU::. 

I 
OCTAL VA!.UES 000 THROUGH 7T! 

(000 THROUGH 511 DECIMAL) 

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 

000 !ooo 001 002 O"n vu 004 005 0"" uo 007 400 256 257 258 259 260 261 262 263 
010 008 009 010 011 012 013 014 015 410 264 265 266 267 268 269 270 271 
020 016 017 018 v19 020 021 022 023 420 272 273 274 275 276 277 2'i8 279 
030 024 025 026 027 028 029 030 031 430 280 281 282 283 284 285 286 287 
040 032 033 034 035 036 037 038 039 440 288 289 290 291 292 293 294 295 
050 040 041 042 043 044 045 046 047 450 296 297 298 299 300 301 302 303 
060 048 049 050 051 052 053 054 055 460 304 305 306 307 308 309 310 311 
070 056 057 058 059 060 061 062 063 470 312 313 314 315 316 317 318 319 
100 064 065 066 067 068 069 070 071 500 320 321 322 323 324 325 326 327 
110 1072 073 074 075 076 077 078 079 510 328 329 330 331 232 3~i3 334 335 

I 120 '080 081 082 083 084 085 086 087 520 336 337 338 ??9 3-10 3-11 342 343 
1130 loss 089 O!JO 091 092 .093 094 •.095 530 . 344 345 346 ::.~~: 7 "'" 349 350 351 0\i-c" 

140 1096 097 098 099 100 101 102 103 540 352 353 354 2 .. 55 3t)~j 357 358 359 

1150 
1104 105 106 107 108 109 110 111 550 360 361 362 ,,,.,") 

36-4 365 366 367 ,)00 

160 1112 113 114 115 116 117 118 119 560 368 369 370 ~371 37:2 373 374 375 
170 120 121 122 123 124 125 126 127 570 376 377 378 ~~79 ~80 381 382 383 

1200 1128 129 130 131 132 133 134 135 600 384 385 386 337 :)88 389 390 391 
210 jl36 13{ 138 139 140 141 142 143 610 392 393 39·1 ~9;) a96 397 398 399 

1220 j144 1-±5 146 147 148 149 150 151 620 400 401 40:2 ·1•)3 -!04 405 406 407 
230 li~~ 153 154 155 156 157 158 159 630 408 409 410 ·fll ~112 413 414 415 
2-10 161 162 163 164 165 166 167 640 416 417 418 ·119 ·120 421 422 423 
250 1168 169 170 171 172 173 174 175 650 424 425 4'>··' ._. •,) 4:27 428 429 430 431 
260 il76 l"/7 178 179 180 181 182 183 660 432 433 4~~4 .~:35 436 437 438 439 
270 i184 185 186 187 186 189 190 191 670 440 441 442 -i~i3 444 445 446 447 

j3oo j 1n ; 93 194 195 196 197 198 199 700 448 449 450 4.~1 452 453 454 455 
'310 1200 ::01 202 203 204 205 206 207 710 456 457 458 459 460 461 462 463 
1320 1208 209 210 211 212 213 214 215 720 464 465 466 467 468 469 470 471 

330 216 217 218 219 220 221 222 223 730 472 473 474 475 476 477 478 479 
340 224 225 226 227 228 229 230 231 740 480 481 482 483 484 485 486 487 
350 1232 233 234 235 236 237 238 239 750 488 489 490 491 492 493 494 495 
360 2-10 241 242 243 244 245 246 247 760 496 197 498 499 500 501 502 503 
370 248 249 250 251 252 253 254 255 770 504 505 506 507 508 509 510 511 

OCTAL VALUES FROM 1000 TO 301 0001 000 IN MULTIPLES OF 1000 
(512 TO 6,2911 456 DECI~ffiL) 

'-----· 
X I 1X 2X 3X 4X 5X 6X 7X 

l I 

! 1000! 512 1024 1536 2o4t 2560 3072 3584 1- J 

4096 8192 12,288 16,384 20,480 i :.~Ji 00() 1 24,576 28,672 r-·· 
I 

lJO ,002 : 32} 768 65.536 98,304 131,072 163,840 196,608 229,376 
--l~-·~-~-) j ::c: : 262,144 524,288 786,432 l,o48,576 1,310,720 1,572,864 1,835,002 
---:----:~-,- ~~., I 2 097 1 s2 4,l94.3o4 6.291.456 "\. :.:.:.:=:.L.!:~.~_f .; "0.,. .... ,_; ~. • 

Kote 1: 3egister limit- 37, 777, 77} {octal), 8, 388, 607 (decimal) 

Note 2: T:'le :following procedure is used to convert o~tal to decimal. Divide 
octa1.nmnber into its component parts, i.e., three least significant digits, 
p1~s ~en thousands,. etc. Add decimal equivalents o:f component parts ~ogether 
?e~,, '- 'C' le s. Use the :following procedure: 

Issue 2: December 1, 1970 

12,167 (octal) = 167 + 2,000 + 10,000 
167 (octal) = 119 (decimal) 

2000 (octal) = 1024 (decimal) 
10,000 (octal) = 4096 (decimal) 

12,167 (octal) 5239 (decimal) 
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Appendix D 

Table of Powers of Two 

1 0 1.0 
2 1 0.5 
4 2 0.25 
8 3 0.125 

16 4 0.062 5 
32 5 0.031 25 
64 6 0.015 625 

128 7 0.007 812 5 

256 
512 

1024 
2 048 

~ 096 
8192 

16 384 
32 768 

8 0.003 906 25 
9 0. 001 953 125 

10 0.000 976 562 5 
11 0.000 488 281 25 

12 o.ooo 244 140 625 
13 0.000 122 070 312 5 
14 0.000 061 035 156 25 
15 0.000 030 517 578 125 

65 536 16 0.000 015 258 789 062 5 
131 072 17 
262 144 18 
524 288 19 

0.000 007 6~9 394 531 25 
0.000 003 814 697 265 625 
o.ooo 001 907 348 632 812 5 

1 048 576 20 
2 097 152 21 
4 194 304 22 
8 388 608 23 

o.ooo 000 953 674 316 406 25 
0.000 000 476 837 158 203 125 
0.000 000 238 418 579 101 582 5 
0.000 000 119 209 289 550 781 25 

16 '1'17 216 
33 554 432 
67 108 864 

134 217 728 

208 435 456 
538 870 912 

1 073 741 824 
2147 ·183 648 

4 294 957 296 
8 589 934 592 

17 179 869 184 
34 359 738 368 

38 '11~ 473 733 
137 438 ~53 472 
374 817 G06 944 
141 755 813 888 

24 0.000 000 059 604 644 775 390 625 
25 0.0"00 000 029 802 322 387 695 312 5 
26 0.000 000 014 901 161 193 847 656 25 
27• 0.000 000 007 450 580 598 923 828 125 

28 0.000 GOO G03 725 290 295 4.51 ~lsi 062 5 
29 0.000 000 001 862 645 149 230 957 031 25 
30 0.000 000 000 931 322 574 615 478 515 625 
31 0.000 000 000 465 661 287 307 739 257 812 5 

32 0.000 000 000 232 830 643 653 869 628 906 25 
33 o.ooo ooo ooo tis 415 321 826 934 814 453 125 
34 0.000 000 000 058 207 660 913 467 407 226 562 5 
35 0.000 000 000 029 103 830 456 733 '103 613 281 25 

35 o.ooo coo coo o14 551 915 2ze 356 sst see eio e~s 
37 0.000 000 000 OO'l 275 957 614 183 425 903 320 312 5 
38 0.000 000 000 003 637 978 807 OD1 '112 G51 660 15& 25 
30 0.000 COO 000 001 818 8Bt 403 645 858 475 830 078 lH 

0 

~• 
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J 10-5 
'}j 1 ENABLE DATA ·1 23 22 21 20 t 9 18 17 16 15 14 13 12 . 1 t 1 0 9 8 1 6 5 4 3 2 1 0 

~~ :~ • I I 1 I I I I I I I I I IXlZJXI~XI~XIX~~ 
t \ GROUP j \ ROW /\ COL: /\ PAIR /v 
1 + 

·1 ° P.U.:::WORK ORDER 
23 22 21 20 19 14 13 12 11 10 9 8 7 6 5 4 3 2 

! 

~----"----'--~-f­
-~ 

. _} ORDER 

22 21 20 JSF 

0 1 0 ! CONN W/FCG 
; ~ ~0 ___ 1 __ ~1_j ________ ~T_ES~T ________ ~ 
1 1 0 1 ~----~--~~--------4-----------~ 
1 1 1 o 1 OPERATE NT 
I 1 1 1 i 

LEVEL I'\ ~-,~1..,.,..'·! / .. _;:,., I \....f 

STAGE~O----;' \ STAGE 1 

UTSD ORDER 
21 20 1 9 18 17 16 15 14 13 12 11 10 9 8 7 6 5 

BIT _j__Q_ 
RElAY-A-0 0 
RElAY- B- 0 1 
RHAY-C- 1 0 

SCANNER 

OP=O 0=0 
RE= I 1=2 

HMP-1 

4 3 2 

VF 

c 
K 
T 

0 
'-r---r----. 

0 

·.t 
.\ 

'., ! 
-~·--'-·-·---

<~f~.:~;~~X!X(5114,13,12111 11~9 I" 817 '16151 X 312 11 I OJ 
. SCANNER . . ROW .. . . ABP 

1 

1 

' ·' 

MTSD " 

~~·~ 21 ( 1__19,18,17 ! 16
1

15,14
1

13,12
1

11 OJJ1'5 
1

4 
1

3, 2m 
OP= 0 FLO COL 

REL= I HALF 

lssuc 2: December 1. 1970 

ROW FLO 
GRP 



.SO''' "" ~.:_,~ 

. MSI~ 

TSN 

JSN 

l.SN 

LEN (Z.: 1) 

LEN (4: 1) 

'• 
TNN 

JNN 

TCN 

DN (Trans) 

CPD -.. en 
c 
"' 
\':) 

~ 
l'l 

"' e cr 
"' ... 
!""' 
.... 
\0 
N 
0 • -

l :· .. I i ~~ 19 J ~~l1~J~·r~5]'-;4roT!TEZTi"'() l 9] 8 1 71 6 [ sl _4] 31 z l ~~··"' 
r-Tu 
L.._ .. .. .. _____ ...... _____ ..__ 

~-~~ner ;~:r Row . . I Column---, 
._ . . . . . . . Scan Po1 nt . . ==1 

[1~1-~, : , [ 1 I% I : U•;i~~al 1' ru~ln l-J~~~P-1 _ _..____.__ .. ______ ,L _____ ........._ __ P·-·~4 ......__..._ 

vF TCi<t!LTI 
Column 

[ I U I : : I oT~G=or Fr. : I B ~ :i~t V~ColJ~~ 
[DJu--T- .-- -~---~-- .. [Li;~ ~i~-k:N [ ~F : [ : iow .. -~- . : I An~ B~s I;SJ 

Line Link .N LSF B I Cone 

[.Li~e iink:N I ~F I B J C~nc : }swi:tch} ~evc;l =:=J 
J Tr~ Lt~k Net [ isF: I Grid ] S~itc~ ] L~v~ 

I" [ :Net : bsi ]arid ] S~itc~ ] ~evei } 

I T~un~·Fr~m~ : : ] B ) H~P-> : l V~ ]cktj 

[ : ~OG~ : : : ] . qigi;s s:. 6,:&<(-l!lm):in ~CT~ 

r~~- · r;~~- r ~~i~~~r CPD 1\~l..Ji_ _____ _ 

U- Unzero hopper bit (always equal to 1) 
H/M - Home (0) or Mate ( 1) bit 
LT- LT side bit, Line to Trunk side (1) or Trunk to Trunk side (0) 
AB- Plug(l) or Jack(O) bit for Jur.ctor Frame 
D-Dial tone speed test bit 
H-Half of CPD frame 0 {left or Unipolar) or 1 {right or Bipolar) 

0 ~ 0 -

..... 
0 
I 

.<"/' ...... It 

......... 

.;, 
'~ ,' 

'•£ 

e" ,. 
~ 

~J 

:t 

,l 
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10-7 

LINE SCAN 

The program performs the following function: 

S L M S+L (S+L) I (S+L) I .M 

0 0 0 0 1 0 
0 0 l 0 l l Every "1" in the resulting 
0 1 0 1 0 0 function repreE>C"nts a customer 
0 l 1 1 0 0 who has gone of:E-110ok, ',·;as 
l 0 0 1 0 0 idle at the last. look, 
1 0 1 1 0 0 [pote (S+L)' = S' .L~ and is 
1 1 0 1 0 0 not denied ser"= .. rice by line 
l 1 1 1 0 0 load control. 

\\"here s scanner readings 0 = off-hook 1 == on-hook 

L last look line 0 = idle 1 = busy 
bits 

N = 1 • -.lne load 0 = deny service 1 = permit origination 
control mask 

The program uses the following table and sequence of orders to 
implement this function. 

HDCL I 
----------------------------------~ 

address of table 

21 16 15 0 
Scanner row A 

·s L bit row A bits 0 15 are L bits 

c B bits 16 21 are scanner 
~ address 

D c 

L------- - --"1"· 

Issue 2: December 1, 1970 



10-8 
( 

Line Scan 

!-1E' 
MX HDCL· 
WJ UPDATE" 
MAS 0, X .. 

WK 0/SL 

* 
KMKUS 1, xw KZ~CF Note 5 

MK 1, Z, ULC Note 3 
MAS 1, xw Note 1 Row B 

TUPHK LI:,1SK SL Note 2 Row B 
TCAU 0, J, J Note 6 
P$ L~1SK Note 4 

Kr·lKUS 1, xw KZ Note 5 
MK 1, X, ULC Note 3 Row B 
MAS .. .l, xw Note 1 

TUPMK LL.."!SK SL Note 2 
TCAU 0, J, J Note 6 
PMK LLMSK Note 4 Row B 

-
KHKUS 1, xw KZ Note 5 Row B 

!>1K 1, X, "ULC Note 3 
MAS 1, xw Note 1 

TUPJ!I".K LU-!SK SL Note 2 
TCAU 0, J, J Note 6 Row B 
PMK LLMSK Note 4 

Note 1 ~ddress scanner from K ADDEND 

2 Scanner reading gated into L (SL) 

3 (Line bits "or" scanner reading) ' goes into K 

4 Mask originations with line load ~ontro1 mask 

5 Gate K into Z, setting C FF {KZ) 

6 Transfer on AU, i.e., transfer on an origination· 

* Not legitimate ESS instructions. Second column is for 
descriptive purposes only. 

-----
Row A 

-----
Row A 

Row A 

Row c 

Row c 
Row A 

Row c 
Row D 

Row D 

Row. C 
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10-9 

TRUNK SCAN 

The program performs the following function: 

_.S I.J.. i£ S @ Tl (S ffi Tl) .T2 

0 0 0 0 0 
0 0-' 1 0 0 
0 1 0 1 0 
0 1 1 1 1 
1 0 0 1 0 
1 0 1 1 1 
1 1 0 0 0 
1 1 1 0 0 

Where S = scanner readings 

Tl = last look trunk bits 

Every "1" in the resulting 
function represents a mismatch 
between a scanner reading and 
last look, which requires call 
processing action. 

0 = off-hook 1 = on-hook 

0 = busy 1 == idle 

T2 = ignore reading if 0 = ignore 1 = accept 
·trunk is under control 
of a register; 
otherwise.accept for 
supervision 

The program uses the f9llowing table and sequence of orders to 
implement the function. 

HDCL !Address 

TABLE Scanner Row A -------
------- T2 Bits Row A 

Scanner Row B Tl Bits Row A Bits 0 15 are T bits 
------- T2 Bits Row B Bits 16 21 are scanner 

Scanner Row c Tl Bits Row B address 
------- T2 Bits Row c 

Scanner Row D Tl Bits Row c 

Issue 2: December 1, 197.0 
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Trunk Scan 

MF 
MX HDCL 
WJ UPDATE 

MAS. 0, X 
WK 0 

KNKXS 2, xw 

TUPMK -1, X 

K!'-1KXS ? xw -I 

TUPI·UZ -1, X 

101KXS 2, xw 

TUPZ..1K -1, X 

Set up enable 
Set table address 
Prepare address of program 
to process changes 
Note 1, Row A 
Initialize K register 

* 
KZ 
MK 2, xw, XL 
MAS 2, xw Note 1 

SL Note 2 
TCAU 0, J, J 
PWX -1, X 

KZ 
MK 2, xw, XL Note 3 
MAS 2, xw 

SL 
TCAU 0, J, J 
PMK -1, X Note 4 

KZ Note 5 
MK 2, xw, XL 
MAS 2, xw 

SL 
TCAU 0, J, J Note 6 
PMK- -1, X 

Note 1 Address scanner frqm K ADDEND 

Row B 

Row B 

Row B 

Row B 

Row B 

Row B 

2 Scanner reading gated into L (SL) 

0 

0 

Note 5 -----
Note 3 Ro ... l A 

I 

Note 6 -----
!,Tc~te 4 Row A 

I 

:r:ote 5 Row A 

Note 1 Row c 
! 

I Note 2 Row c 
Note 6 Row A 

Note 3 Row c 
Note 1 Row D 

Note 2 Row D 

Note 4 Row·c 

3 

4 

Exclusive OR Tl bits with scanner reading in L goes into K <:} 
AND changes in K with T2 bits 

* 

5 

6 

Gate K into Z, setting C FR 

Transfer on AU, i.e., transfer-on changes to be processed 
, 

Not legitimate ESS instructions. Second column is for 
descriptive purposes only. 
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:: ~~ .. '~.., ... ~.~Wd h, 'ti'll¥1 ........ ~;, 

u";H~~RE 'f'O ~:hi0 1 ' t~·::~ •. f 

. p<e-w ... , ____ _ .. - WI :ERE. EXAMPLE 
··-----··rr __ · . 

t: I· ..... 
···--······- . ----! '' 

! i l 

Coo•pool E,1ui vo l.,~e 

!----,..............--. 
Compool Sy.,,•. 

PKIAOC' Part I 
Compool Equivalence - Symbol Table 

\CS t lf1•."', ~,,~) 

r; pr;•,: t (Jy; .. l,1t·, ,_-;--~ .... ---tPKft,~J Port f 
Compool Symbol- Equivolo,co Tohlo 

(I-'S 1• .. :.: .• ,., .... ) I 

Com pool Equi va fence 
1060040--

Co,,·,pool Sy,..l.ol 
-(:;,~lOP--.. 

~!!:~ 
SERSTP 
ERSTOP 

Equi,volen,.:.o~ 
1oooo•o 

f'id.;;ts •hot "~'-' th:- Compool PKIA~3 Part I ---·-------·---- ,-----· -·- ---
Symhl Compool Symb1:1l - Pidtnts that v·<e th• Con•!'ool ::.ymLd 

'"';[,. ,d/ .:Jo1t >.fl Compool ~mbol 
ERS OP 

Pidents that use the Symbol 
SIRER -

CS Addr.ss 

Globol Address 

PO,PF,VR 

Pi dent 

'• 

PS Ad!fress 

Symbolic Address 

Table Identification 
(IA4 XXXX, Y4 XXXX, Etc.) 

Compool Symbol 

Pident tftot Contains the 
Global 

Vector Address 

Vector 

Where used in a Given Pidenl 

Pidents included In the 
Document 

PD,PF,PR 

Globals Contdined In Pidtnl 

P~ Module 
PS Starting/Ending Addresses 

Compoal Symbol 

Pi dent 

Whe.re Used in o Given Pidenl 

Layout of Table 

r-----------------------~----------------Vector Address 

0 e 

Global 
Pident 
Vector 

0 

See Compool Equivalence 

PKIAOGa 
Globol Map 

Symbol Reference Section of the Particular Pidenl 

PDIADOI Section 3 Port B 

POIAOOI Section 3 Part A 

Special Pident- Global Map 

PK IAOOZ 
Twister Mop 

See Compool Equivalence 

PKIAOOZ. 
Address Mop 

Set Global Addrus - Use Samt Document 

PKIA008 Part II 
L~k Up Table (Tid~t) Dtsirod 

f'KIA001 
Transfer Vector Mop 

A 

""" 

L•. ;) 

Global 
ERRSTP 

Pident Vector Addrost 
101716-C 

'ltt!.2! 
0000~ 01 0000-4 0 SiR'ER 

Flfgs 

PD,PF,OrPR 
126 

Pi dent 
SIRER 

Picl<~nt 

SiRER 

Equivalence 
10000~0 

PO, PF, Or PR 
126 

slR~ol X TP 
References 

1000117 

Oescription(F'ident 
Gen•ral Purpose Pr09rams 

Sire 01 

~ 

Description 
lntltrrupts Director 

ECHIOO, ECJIOO, ERRSTP 

Piclent u••u Address Ron6ij ...... PS Module 
0 nRER 1000000 1o 107 

Address Ran_~ . ****** 
l~oo--1000107 

Pi dent 
SiREif 

!/ ,.l;ficotioo (Tident) 
_!_~;,-_ -- Symbol ~ength of Tobie 

t , )! \l/0.; UT DP (Tident 86) 25 
------------------------------------------------~ V·r~·.rJ· 1 ' 

-·lOillci 

r·~,"-' 

·-....".J 

Vector 
()1)00401~ 
(TrondiiJ'f lnst,) 
(l.cldress in Dafield) 

• 

Global. 
ERRSTP 

fih.o.t. 
SIRER 

·"~ 

I
' 

' 

' : .•. · \ 
·', 

!tf 

··:. 

,, 

~: 
;~: 

~t 
~:-

~· 

~: 
"'' 
i.' 



I 
l 

1 
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I 
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l 
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·~ 
1 

j 
1 
t 
.l 
·l 
l 
~ 
l 

' 
~ 
I 
I 
l 
I 
J 
i 

' 

·t 

l 
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0 
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'~ 

0 
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1

1
1 I ~{ Ill'S I C P • l-Sti'L m • M A l.ll_. 1-11 J • PAll+ 1-J ]!>· 'CMK S,I,IA,IW S,A,W;SL;M(p) .. !) 

!A i ;~, J ~ '" ES! E:L ~ • ,; 1/ : Dll + R- R A PL,PS1St,C (K·[I'(p) .-,..PJC)l! s - CF 

\:'.; I t~ s•?S!E3!!':!, G :DA-R R+B,F,J,K,X,Y,Z P. f---·----- ' 
i~ 1 lr:. 1• IliA~N ps .l m 1 sL: DA-L E ooru s,A,w;sL;.M(p)-:a;(K-t:~(p)·.,..Pl•) -cs 
• o• 

(K r I ) ' I "- I ' -- . -dO:,,r •),PJC Jli 1 Cl! -Cl! 

:z.,,-).(:rir;c) ~ 0 1' 1 = :::.;•s' ·.R•7 ; is •:·-'lll.P~"'d before c.nt A, s or II /)ptior, cw::: PL,l'S,SL ST,; [\R· :t') '+ effec;tive DlV+s-K:F 

1 t l , · 1- •). e· 0 j ), • ;:).>.•a t ~•• 1• cttrr .eo. nut r r...Y. " 
. ..,:..:.._:::__::_~- " - .. - .. -... ·----·--------·. ···-- .. I ST.;t~·').Pl• •lr- K 

l :.:-;-:;:_: .. -~·::~·:; C .. i::ES 6F~~'.lO:;s :)\?mQLIC nt~~IP."nON OF EXF.~"'TION ·- c 

r--,.-- 1 --,-- um: PL,l'S,SL,a st;tp··"PJ 1 K-K 

i '.::::-: ----~I,IA,IW;ES,SL IS,A,II;SL ES.: DA-L;B-~!(p) JC\IK ... SL;(p-).l']C E)K-K 

i 1:,:.: ~~!,tA.,nl S,A,W 
i . ,PS,>'.S,F.L,C e 1:'l.0 ... ll,M(p) J e:').0 •l. J..D•'>.' ... D,M{p) .PI/X ly1z) I; c X-t:Crt1°-X,CF 
I I - ~ · 

! r;:-(-J,X,X,Y,Z) IS,I,T.A,I\1 - S
1
A11i,;SL ~ ~~Y,Z) ,X-r,;Cp1L1°-~,C:' 

!" \rL,?:Z,:.'l,ES,SL,C e..: tc··-,..l'JC-Jl,!l.(p); e:(F"·'l.) J.(ll''>.')-:a,M(p) G fMK s, l,IA,IW S,A, w;~L;:-:(p)....; ll - Pi.ii<, l-~·!K, XXK~ -n~ ...,~ 

i- - . I PL,l'S,SL,C CM(p)•).'P]C·K-K Sl'.K must not be fol· 

·~·:3 , ' iS,I,IA,N;PS,SL S,A,W,;SL;PS: DA-t 1 M{p)- B C lC>Wed l1y G.n ord~r v1th ,. I · "" 'aM(•)....:ll K i •1 R ~1 l• 
r;.~ W'l'~. I" ·w SA \I·'L.·!Mp) -» ·\With MCII interru,to A ' ' ' ' ' .· · n •le • e "• n.;,r 
... , • ... _, , 1 , "", " . , 1 , ~ • •• ... r ( l "f v K " AlO\ s"" 

PL,?S,S:O,C ( n:(p) •>.PJ<) S -.CF of levels H through L M p '1>. ! ,_ Y cr ''"' 
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1_ ~··;:.y jS,!,IA.ril F-0 -~!tftlS·p-R; W:p-11; A:l1 + l-.R . (!i,{.p)•).:PJ0 QK-•K 

·~ ! ' ;•· "" ~L C 0 ' • - il" (C"(o) •}.PJ 0 )H S,. C1!' 
: ·~ I --- l .. , .. u, ~ ., ~~· ' .. r ' PM1 (Y,Z) s,I,IA,Iii;O S,A, W;~·~(p) -ll; X-L I P=CS' ; LZ-C!!·CS' 

::: :..., T "'• r~·c 0 ' •• ''(") -3· ('-l(p)JC -L cr (SJ.IAliiiHR•X). 0 t~l(p)•L)c-x,CF l'.•CS ; llJ=Cl!'J.CS 
, ! t,-______ _.,.:~-_.:·~:·_~- .... ,:,, ' .. r ' 1 

• ' 
• A."'.:=CH; LE:o::WUCS 

1~ 1·;: ~--l __ ~_:;-_:1~~-=~ s,A,w;SL;M(p)-n;tM(ph,Plc-r,CF Ul';i (Y,Z) s,A,w;M(p)-B;x-t A:J=Cll;GJ'}=Cl!J.CS' 

I 1·~ s,!,YJ.,N 3,A,W; SL; M(.p) -:e!~lust not be folloved (ll.{p) Ll0 -X,CF 

1 l IPL,re,:;L,<; (M(p; '11YJ~-K 'by AlCR, SKR Ol' one or H 1 IA K ,t""' TRA!:Sr:lll CONDITIONS 

! t~-------~ 
-..: the J:ollcv.ring orders -· , 

1 rrO -

::·u IV'""" "6 L, ~ .nth Kin the R field: HC IK/p>. ----. · 
! l!'.~y be Clll\n~od. _:;;;;,_, ,.o ~- ... 1 r-
1 1 _J See note ne.xt to _L• AWFJ' TR." S · · · K +n AU W 

I ! ,,~,- H Q ) A-o I' r ___, 
"------- --- ------'- - -"""----- - -·-- LZ I '"E 

i i::.,:::.~: 1s,r,u .. r• s,r.,w; • o- B, ~!(p) I o.c '"' P~-o ••o AZ ,-

,----- '---· F ~. ·0 tE 

£::::'. _----, __ .. --·-----·-- s,,;,w; (l'AI<•l) -s, M(p) , T QS (Kn-6l) p5•0 I M r;;:: :1 t--

i :·.; -~! . sr, . osc I (l\<n-6l C l's-o -n " 

i 1 ===f· p-~,,PS,J:S,I;:.,~t;C . e':tp•-,...P]e -ll,CF; e: }'e,.,_ 1 B•1.' -B,CF T S I IA IW·"·J S 11 J A 
' !,......--, · -""'• ~· ~- ' 1 1 JPlf I I J 

i ;~:. . I , c · p0 -L,CF (r•J.s)•J•(ll-.1) • o ...r- m'•P + m•~!(p) 

~ rr--(::)'~:X~,Y,Z) --~! "';--; ~:.t·rn,·zr;C·-- S-L)r,P··~:P)C .... f',Cl:' EliTj- S,I,IA,IW ~,,A,W~t\Ii-;:r: .,T; Exec~te the next ord~ 
r---' ··--· ...... ----·--....-------- . '-- p 
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l ~ ;.·~,, (F,.J.K,J.,X.'!,Z) · p F ' 1 •• ru 'r ., ... 

~.~ ~.''' (U,K.C,<,i,,) 

1
P.,>~'·--·-· -·-' R;,~B''- lc -R,CF _ . Tlq: (M,AZ,AU,LZ, \K'"~): S,II,~,A ' 

1• •:,-.'\? ; Tcs o : Effective DA + (R•rJ'lc-R . r- LIJ,GE,LE) , \K-P) :_r m •rmxM(p) 

:- i PL,C C'S .::o: l : No a.ctton . 

1- I • . TZ!\F!J (K~Lz): s,w,J,A;rm'•p+:r.~N(p) 

: C ;c::<: I! · 8!.; (K-(j>•).PJc)H s- CF (K#Lz): Addresn ot' r1ght>nost 1 inK- F 

:::.; 1- •• ~~-------f . · · .. ' F' o.:-..d t1dvnnce · .. 

I , :.· .• n,,'I'S,sr,,r ~~; \:<.·rp.'l.I'l"l -cs -
~. ' . • . • 'S " Same ns Tl.RPU , I! K ~ t:., 
/ I I (K·{p•J.Pl"ln J. CH -CH then o- rig)'; boat :). of K 

'--~~:.Y. ~. not aet th~ C ;'/r•s-;' 
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p and. CJ e.re callputed before. R ol' Q is cal'l'ied out 

C~N':'lC!t COOiS OPI'!ONS SYMBOLIC lll'SC:R!?l'ION OF EXECUTION 

n •. 1-;.3-1 -~-~ I K ¥ DA, . 4 
I' -9•1 
; ~'JM K ") DAlQ-14 ll-M (a.) 

hi:11 ji;E:r.,C K / DA 
4 

e' : r,c-11.(«) 
... 19·1 •. I l W. K .K 0Ai9-l4 e : Lc•LJ..ll·L-ll,M{at) 

j j 1-?'\ (J,X,Y,Z) II,EL,PL,C K / DAl9·14 e' : (F•tl'lc-PB,M(et) 
~ (';}! K) D"l9·14 e : F"•LJ.Il'L'- B,M(et) 

j r ii".ll -~ x I K , . DA19·14 I l C)'.E K) ~9-14 
j '/' ... ~"'1 

i ~~~II 
I;PL,C 

K II' t'\9-14 

l< ) llA19·14 

I 
I !{C!:M I I;r:L,PL,C ' .. K / l 

i'l<nl I IK)l 

M(lli)-B 

~~!L~~[~~~~~u=~--
1/'itb lL'ICU & QMCI:r: Interrupts 

of levels H throug)• K are inhibited; 
B me.y not be used in R tield and the 
1'oll01ling order mWJt not be ons to 
llhicb a t:ra.nafer 1a made. 

M(et )-ll; [M(oc )lc - L,CF 

M(et )-B;(M(oc )•Lp)c-F,CF 

e 1 : [K•LPJC -B,M(p) 

e : ~ •L .1. B'L 1
- ll,M(p) 

jOC~ K/1 

I I ~~Y.f. (J,L,X,Y,Z.) II;PL,C I M(ci)- H I Mu.at not be follCI'ol<!d by AKR, 

~
I - ' (~1(01 )•L:plc-F,K,CF SKR nor by an order with K 

I in the !I field. 

I ~ J:!A!I.'<,!lSW. I,PL,C K -" Dt'J-9_14 M{ et l-n l See note next 
::>. WJ«,qslo".< K;) OA19•14 K:_(M{O( )•r,PJC-K Ito ImlK, Qw.l<"' 
,_-
i 0 I ;!::";';-\ I;PL,C K / DAl9·l4 ( .n c 
lu ~"""' • K .._ ''\. M(et ) ..... B; K·fli.(O< )otrJ )H 9 -CF p ~--· ~~4 ' 4 
~ ilNV K/ DA19• 14 M(«J.-lllJ~~[M(a<)'LI'J"}g-CS 
~ :;,CY.<U K ~ DA:J.9•14 (K-lfol(e>~) •Il'l )H .1. CR- Ci1 

~ 
G 

~ I 

M{O< )-Bj X-L: (M(III ),t.Ll0-X,CF 

1!?.;5, \Y,ZJ 1r;c I Kit" r.Al9·14 I M{OI )-ll; x-L~ [M(OI )•Ll0 -x,cr I X) .. ,,_,, . 

!'£ DA19•14 

· D"':J.9-l4 
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Y. ? :lA.l9·l.4 M( • ) .- B M\I.Bt not be 
K:;; DA •1~ b:(01 )•Il'JC·K-1< folloved by e.n 

order v1 th K in 
K It" PA19·l4 M( 01 ) -a R 1'1eld· nor b)' 
K:) 1)~9-14 [M(e>~ HJ'lOJ.K-1< Alai or Sl\R. 

K / ~9-14 ~t~(CJ )-B 
K ') PAl9·l4 (M( Ot )•:r}')c $ K-~ 
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l,tJ,4 
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r~tzt t 111(1))-!11 r'A!pl·\!Jt-tr-CPO-\A.C'r!\t!ATES A$P'£'CtC'tf.OOIPC'l..AII'! ~ u~tPOI.A, 
~ ov~rN~'~'-------------------------+----__, 
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S,t.U,tw 

'"" 11'\..~,SC,C r;;;-1 PL,!'!!,~l,C 
r- 4 ~~ t:::.:~ 1 ~MAS 1 !,t,tAJ\f 

i"'C' l "l,P:I,C H PI.,P$,C . 

,JO.,.lJ CONTttOL E:J:CCIJ:'T"[ Y"lliAA$\..A"!"'ft fOSEt.!CTC~ 
,.,,. .. lt Pft0V1t>E: tNAfL£ A:)"'£SS TO CliO } 
'to,t4 SEI..ECT GOJ,:n:.:)!..lt:lllt 6 fAe AS $HQW!tf tM NOTf: 1 WHEN 'netlltOI 

rs • 1: A8SC:~C£ 0$' AS'* .... St,(~!~CnAT(S, lNTtA:AUP1' 
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-t-.o-.11 CONTROl.. £J~ECUTE r,;~!•tATOtt TO stu:cr C..o 
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PROGRAM DOCUMENTATION • • • 

PD (ProRram Description) • • • Describes program with words 

PF (Program Flow Chart) • Describes program with flow charts 

PK (ProRram Raw Data) • • • Raw data interpretation of a 
diagnostic program 

PR (Program Listing) • • Actual list of instruction~ 

11-9 

PF FC'_V.AT ••• 

~ection A • • • Index 

Section B Information Notes, mostly CS dnta layouts 

Section C ••• Functional Flow Charts (FFC's) 

Section D Detailed Flow Charts (DFC's) 

Section E • Subordinate Flow Charts (SFC's) 

Section F •. . . eNtrance-eXit tables (NX 's) 

PR FOR.. "tAT . . . 
(1) 

oooonnn 
Mlnnon t 
0000001 
ononno1 
00011<"04 
oonnnn"i 
-.;niint::J6 
(;(l(\(Jli') 7 
t! .1(• :"' ~1 f 0 

(2) (3) (4) (5) 

noooonnoa - 14 
~>tO OOMtl 0 ltlOOOO 1S 
117 00\\1 nnot1114 16 
llO n:nto 00011411 17 
V\0 ,.,,1)0 000114411 18 

"' ootn 00011411 lq .)4, •10141 OOODnH 10 
(>l"' IJ(:Ciii 0 (()00(1Ml!t " \00 1':2\00 0001 Hl'i n 
OO"i 11.004 10000000 " 

(6) (1) 

fCHPOl SYN 
wv 
KM 

HPOl II« X 
,.K 
XM 
PfiK 
T1RFl 
MY 
FHTJ 

(8) 

•• 
e.t~ 
f4~1Gh9 

HCNT 
HTO.XA 
HCNT 
HACT 
lPtH 
HPO .• f 
o.v . 

(9) 

GATE AOOfNO K t• K 
ST~RE AOOEHO K fQR J INT 

RE~D ENTRY IN TABLE 
u:~Q,HE P911NTER. 
l~t~RSECT ACT RITS 
~·ART lQW PRISRITY 

(1} Relocatable address (in octal) - Actual starting address is 
found by locating the c:orrect PIDENT in PK-1A002. 
The actual address of any instruction is found by 
adding the relocatable address to the starting 
address of the PIDENT. 

I' 

(2) Octal Operation Code - Used by Western Electric during testing. 
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PR FORMAT • . • • (Continued) 

(3) Basically this columD contains octal encoding for OP code 
and option fields 

.(4) Octal enc~ding of the DA field. 

(5) Alter Number - Used by the progra~r when he wishes to change 
the program. 

(6) Location Field - Symbolic address of instruction if one is 
assigned. 

(7) Operation Field - Cantains symbolic instruction codes 

" (8) Variable Field -·contgin~ DA, RM and LCJ fields. Usee 
-several "Qualifiers. 11 

(9) Comment Column - Progr~r'a Notes 

DA fiELD QUALIFIERS • • • 

Some nu~bers or symbols must be labeled to remove ambiguity 
(such £3 wnether a number is octal or decimal). Certain 
numberu &re derived from other numbers, and it is convenient 
to be able to express the derivation symbolically. To serve 
such purposes, a number of letter-period prefixes are under­
stood by th~ co~iler, and hence may be used in the DA (data 
or addrcas) field of machine instructions. (Other letter­
period prefixes, specifically for items, are explained under 
the TABLES section of the pident listing.) 

(a) ~. (Octal ·Qualifier) - ~. followed by an unsigned 
integer means the number is octal (to the 
base 8). 

(b) D. (Decimal Qualifier) - D. followed by an unsigned 
number me&ns decimal, but has no real effect 
since all numbers in the DA field are assumed 
decimal unless labeled octal. (D followed 
by an ite3 name means displacement). 

(c) C. (Complement) - C.n, where n is an unsigned integer 
or symbolic name of one, means the number formed 
by complementing the binary form of n (Oa replaced 
by ls, ls replaeed by Os). 

I' 
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DA FIELD QUALIFIERS • • • (Continued) 

(d) E. (Exponent) - E.n, where n is an unsigned integer 
or symbolic name of one, means 2 raised to the 
power n, which is equal to the binary number 
formed by a 1 in bit position n and Os elsewhere. 

(e) L. and R. (Left and Right) - When prefixed to the address 
of a program store word or table, L. means left 
half and R. means right half. 

(f) V. (Value of Field) - V. is used as the first symbol in 
a 111acro 'field '(ie, a part o'f the vari:1ble fiEld 
parameter specification that is bounced by 
commas) to indicate that the entire fielr:: is to 
be interpreted directly as a number. n1thc:r than 
as the contents of a memory location ~>'!:oze sd­
dress is that number. For example, if AABB is 
a symbolic address: 

MOVE V .AABB+9,X 

means "move the address AABB+9 into X", ~;hile 
the same macro without the V. means "u::ove the 
contents of the location whose address is 

- AABB+9 into X." 

(g) X. (This Location) - X. is not followed by a symbol or 
number. It means "the address of this order 
(the order inwhich the X. appears)." X. is 
thus a relocatable symbol if the program is 
compiled with relocatable addresses. 

DA FIELD ARITHMETIC 

The operations of addition (+),subtraction {-),multiplication 
(~), and division (/) are allowed within the DA field •. ~17 
nonparenthesized arithmetic expression involving these operations 
is allowed on absolute numbers or the symbolic names of absolute 
t:umbers. 

Issue 2: December 1. 1970 
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SPF.X:IAL PROGRAM TRICKS 

WRITE AT PRESENT ADDRESS ORDERS 

j I:f' ·the order immediately :following either M::II or MCII specifies 

I
. in its o. peration code destination "f>1Eloi>RY", contains in its LCJ field 
an "S" (s, ES, or PS), and in addition contains a blank RM field, 

· then the contents of the register specified in the operation code, 
after possible product masking and/ or complementing, replaces or 
is insert:on ~3sked into the contents of the data buffer regi~ter B. 
The nev ~ontents of·B replaces the con.tents of the memory location 

. vhose nddress ·.;aa specified by the previous order, K:II or MKII. 

The sequence of' actions described. above may be accomplished by 
the foll.:;rlng r ,.;.eros, wnich, wneu the necessary circuitry is 
installed, generate two ESS orders: 

r:~1J1: 

!f~:~J14: 

::c-.r.M: 
LCil-1: 
MCXM: 

MKJM: 
MKKl-1: 
MKJ..M: 
Y.JtCXM: 
MKYM: 

·MCZM: 

ADD ONE TO ME..~RY .ORDERS 

The macros MCBAM and MQCAM generate two orders which vill. algebraically 
add one to a location in memory. 

MCBAM: 

The contents of location M replaces the contents of the 
data buffer register B and, after possible product masking 
and/or complementing, sets the C controh flip-flops. Dur-
ing the immediately :following cycle, while interrupts of levels 
H through K are inhibited, one is algebraically a.dded to 
the contents of the data buffer register B and the resultant 
sum replaces the contents of location M. 

Issue 2: December 1, 1970 
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Available Options: (Group 1 or 2, but not both) 

1) "s'" {set register) option, or ino.exing vi th or vi thout 
"A" or "W"; l-Bsking (PL or PS); Complementing. 

2) ''S" (set L) option; Indexing; Complementing. 

Restrictions: 

1) The data buffer register B may not be used for indexing. 

Tne :cntents of location M replaces the contents oi' the dat~ buffer 
reg~ster B, and after possible product masking andjor ccr:~ule:;1enting 
:-e:;:.:.gces the contents of the accumulator K. The s:L~;n bit of the 
C c::::trol flip-flops will be set to "1" if the.sign bit cf location M 
is :1 "1". During the immediately following cycl~, · :·::LL: interrupts 

11-13 

of levels H through K are inhibited, one is alge·::::..~.''.ic:11y added to the 
ccn~ents of the accumulator K and the resultant mJ;-.:-., ;.:.:r't-er possible 
:;::·:x::.1ct masking and/ or complementing replaces or is i1J~H::rtion masked 
ir.to the contents of the data buffer register B. 'L:e n:v contents of 
E re?laces the contents of the memory location whose ~ddress ~~s 
dete~ined by previous instruction • 

Issue 2: December 1, 1970 
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;~~m ___ .. _:-~[ '---s-nmoc_.ARDS_._u_q __ ..J~ .. 

COMPILER­
ASSEMBlER 

PROORAM 

~ 

, 

COMPilER-ASSEMBLER PROOR.AM: 

IBH 10?0 

lOADER 

PROORAM 

1. ASSIGN RElATIVE ADERESSES TO 
PROORAM POitf!'S 

2. TRANSIJ.'l"ES SYMBOLIC CeDES '1'0 
BDl\I~! CODES 

J • .A.SSIGl~ ABSOLUTE ADDRESSES TO CALL 
STORE 1JORDS 

4. FROCESSES MACROO 

CARD 
..... BINARY .... PREPARATION - TAPE!._ PROGRAM 

1. ASS IG n3 ABSO:r...trrE ADDRESSES 

2 • LINKS PROGRAM TOGETHER 

J. oomri'F.S HAMMIMJ CHECK BITS 

-
I 

I ~ 

CARD TWISTOO CAlmS 
PREPARATIOI ...... - 44-nrr \rl)J!)S 

MACHINE -
1--

OOMPIIER • ASSEMBLER 
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1 
i 
1 

1 
. ~ 

1 
l 

l 
l 
1 
i 
l 

' I 
J 

l 

I 

INPUT-oUTPUT 
PROGRAMS 

SUPERVISORY 
LINE SCAN 

PROGRAM 

DIAL PULSE 
SCAN 

PROGRAM 

TOUCH-TONE. 
DIGIT DETECTION 

PROGRAM 

MULTI FREQUENCY 
D!G!T DETECTIO~i 

PROGRAM 

7 :~iSING 

T'·UP SCAN 
PROGRAM 

SUPERVISORY 
TRUNK SCAN 

PROGRAM 

SUPERVISORY 
JUNCTOR SCAN 

PROGRAM 

HIT TIMING 
PROGRAM 

DIGIT 
TRANSMISSION 

PROGRAM 

PERIPHERAL 
ORDER BUFFER 

EXECUTION 
PROGRAM 

CALL CHARGE 
RECORDING 
PROGRAM 

.. ........ .. 

f..-+ 

~ 

I--

!-

:--

~ , 

~ .... 
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CALL CONTROL 
PROGRAMS 

DIALING .. CONNECTION -- PROGRAM ...... 
-
I - I 

DIGIT ... ,.... ANALYSIS 
PROGRAM A ... 

RINGING 

.. AND ANSWER 
--..- DETECTION ...... 

PROGRAM """" 

r-+ DISCONNECT 
PROGRAM ...... .... 

.. 

.. OUT PULSING ... PROGRAM -..... 
/' 

.. ,. 

.. ... .. ..... 

.. ... 
v .... 

.. ... , ... 

. 
.. ~ 

~ 
... 

NOTE: 

.. .. 

PROGRAMS US~D IN CALL PROCESSING 

.. .... 

.. ... 

.... 

,.. 
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SERVICE 
ROUTINE 

PROGRAMS 

TRANSLATION 
PROGRAM 

NETWORK 
CONTROL 
PROGRAM 

CIRCUIT 
CONTROL 
PROGRAM 

COIN 
CONTROL 
PROGRAM 

THE EXECUTIVE CONTR 
PROGRAMS SCHEDULE T 
WORK OF THE INPUT-

OL 
HE 

OUTPUT AND CALL PRO 

CESS lNG PROGRAMS. 
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i 

LINE 
FER ROD 

SATURATED 

LINE 
SUPERVISORY 

MEMORY 

IDLE 

LINE SERV!CE 
REQUEST 
HOPPER 

LINS 
EQUIPMENT 

NUMBER 

PERIPHERAL 
ORDER 
BUFFER 

. 1 

r $'!7 

SUPERVISORY LINE SCAN 
PROGRAM 

1. DETECTS ORIGINATION 

2. SET LINE MEMORY TO BUSY 

3. STORE IN HOPPER 

DETECTION OF ORIGINATION 

DIALING CONNECTION 
PROGRAM 

READ HOPPER 

SEIZE REGISTER 

3. STORE IN REGISTER 

4. TO TRANSLATION PROGRAM 

5. STORE IN REGISTER 

6. SEIZE BUFFER 

7. TO NETWORK CONTROL 

8. TO CIRCUIT CONTROL 

BUFFER 

TRANSLATION 

PROGRAM 

RECENT CHANGE HUNT 

ORIGINATING LINE CLASS 
TRANSLATION 

NETWORK 
CONTROL PROGRAM 

I. SEIZE IDLE RECEIVER 

2. • HUNT IDLE PATH , 

3. LOAD BUFFER 

4. STORE PATH MEMORY 

.· 

CIRCUIT 
CONTROL PROGRAM 

1. LOAD BUFFER 

LINE SERVICE 
REQUEST 
HOPPER 

LINE 

3-----;~~L~--c-Q-u--:P_~_i_E_N_~_. __ j : NUMBER 

ORIGINATING 
REGISTER 

LINE 
EQUIPMENT 

NUMBER 

ORIGINATING 
CLASS 

INFORMATI.ON 

PATH 
MEMORY 

PATH MEMORY 
FOR TRUNK 

ORIGINATING 
REGISTER 
ADDRESS 

INITIAL ACTIONS FOR CONNECTION OF LINE-TO-DIGIT RECEIVER 
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.. 

PERIPHE.RAL 
I 

ORDER 
BUFFER 

A 
NETWORK 

ORDERS FOR 
\ 

LINE TO 
,..,.,.... 

RECEIVER 
I CONNECTION 

I 
RELAY ORDERS l 

I 
FOR POWER 

I 
! I 

CROSS TEST, ! ' 
SUPERVISIO"l f 
CHECK. AND I 
DIAL TONE ! 

\ 

PERIPHERAL ORDER BUFFER I EXECUTION PROGRAM 

1 • READ BUFFER 

2. ENABLE CONTROLLERS 
J 

r 
DIALING CONNECTION 

PROGRAM 

1. INITIALIZE REGISTER 
~ --

2. START SCAN 

3. RELEASE BUFFER j 

- -~ 

2 
-~ 

t t-t7 

NETWORK· AND 
DISTRIBUTOR 
CONTROLLERS 

JUNIOR 
ORIGINATING 

REGISTER 

ORIGINATING 
REGISTER 
ADDRESS 

ACTIVITY 
BIT FOR 

CUSTOMER 
DIAL PULSE 

RECEIVER 

FINAL ACTIONS FOR CONNECTION OF 

LINE-TO...:.DIGIT RECEIVER 

--. ! it>,.,_ 
Jf"\ ___ _...t •"'•\.~ 

LINE LINK 
NETWORK 

.... i :~ ':._: ~;;··-·---:-----i~'-l~*"""'~ 

Issue 2: December 1, 1970 

TRUNK LINK 
NETWORK 

... ~~~~~~---------()-------- I D!GIT 
""' I~..._R_E_c_E_t_v_E_R_..J 

RECEIVER CONNECTION 



11-18 

DIGIT 
~ECEIVER 

FER ROD 

STATE 

JUNIOR 
ORIGINATINS 

REGISTER r------··-

i 
l 

ORIGINATL.J 
RE::iiS-:"i:··· 
ADO'"'~ ::;r 

RELEAO:'.?. 
DIAL TO?·::C 
lNDlCAil(:.' 

PUL5t: 
COUNTER 

RELEASE 
DIAL TONE 

HOPPER 

!. .. ~ ·--------~---~ 

O'i::GI57'£R 
·:. :J~cFSS 

DIAL PULSE SCAN 
PROGRAM 

1. DETECTS FIRST PULSE 

2. STORES ENTRY IN 
HOPPER 

3. COUNTS PULSES 

RELEASE 
DIAL TONE 

HOPPER 

... -·. 

OHIGlt·IA1'1NG 

1-----2 --~ REGISTER ''I 

ADDRESS .. / 

DETECTION OF FIRST PULSE 

DIGIT ANALYSIS 
PROGRAM 

1. PETECTS ENTRY IN 
HOPPER 

2. SEIZE BUFFER 

3. TO CIRCUIT CONTROL 

BUFFER 

3 

Cl RCUIT CONTROL 
PROGRAM 

1. LOAD IN BUFFER 

PERIPHEHAL 
ORDER 

BUFFER 

RELEASE 
~ DIAL TONE 

I 
0 

1/1----~ 

INITIAL ACTIONS FOR THE RELEASE OF DIAL TONE 
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'· 

a:. 
~· 

.~.tott"''., 

\,;_j 

~~ 
'-~t--' 

PERl PHERAL. 
ORDER 

BUFFER 

RELEASE 
DIAL TONE 

JUNIOR 
ORIGINATING 

REGISTER 

I 
I 
l T; ~,11 NG I 
j 
~----

i ;~ . . . - C\JUNT .. 

......... , ........ _ 

L 

v 

PERIPHERAL ORDER BUFFER 
EXECUTION PROGRAM 

1 • READ BUFFER 

2. ENABLE CONTROLLERS 

DIGIT ANALYSIS 
PROGRAM 

1 • SET DIAL TONE STATE 
TO RELEASE 

2 

..--9 __ ,_ 

FINAL ACTIONS FOR THE RELEASE OF DIAL TONE 

~ 

ABANDON-INTERDIGITAL 
TIMEOUT SCAN PROGRAM 

1 • DETECTS END OF A 
DIGIT 

2. STORES ENTRY IN 
HOPPER 

,• 

RECEPTION OF DlGITS 
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DISTRIBUTOR 
CONTROLLER 

ORIGINATING 
REGiSTER 

DIAL TONE 
STATE 

DIGIT HOPPER 

PULSE COUNT 

ORIGINATING 
REGISTER 
ADDRESS 
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''~ DIGIT ANALYSIS 
PROGRAM 

_, DIGIT 
- .. HOPPER READ HOPPER 

'1( INCREMENT DIGIT 

~1 
COUNTER 

• PULSE 3. STORE DIGIT IN REGISTER 
2 

1 
-:! COUNT 4. IF THIRD DIGIT, PROCEED 

j 

TO TRANSLATION PROGRAM 3 

ORIGINATING 
REGISTER 

...__. DIGIT 
COUNTER 

STORE IN REGISTER 
ORIGIHATlNG 

REGISTER 5 
~ DIGIT 

STORAGE 0 
ADDRESS 

4 ~ THREE DIGIT 
CLASS 

INFORMATION 

THREE DIGIT TRANSLATION 

ANALYSIS OF THIRD DIG IT · 

DIGIT ANALYSIS 
~ 

OR!GINATIM3 
PROGRAM 

REGISTER ACTIVITY 
DETECT SEVENTH DIGIT (:) STOP SCANS , BIT 

DIGIT - TO TRANSLATION PROGRAM 2 l:l. -- FOR 
COUNTER 4. STORE IN REGISTER 

s. IF CHARGE ·CALL, SEIZE CDPR 

REGISTER 
DIAL EO 

DIRECTORY 6. STORE IN REGISTER 

NU~SER SEIZE REGISTER 
CALL CHARGE 

TERMINATING REGISTER 

l 
Ll~;E f-!:7 

EQUIPI>1ENT 
-' ORIGINATING 

TRANSLATION 
LINE 

. PROGRAM EQUIPMENT 
NUMBER '') 

1 • RECENT CHANGE HUNT ,· 

2. CONVERT DIALED HUMBER DIALED 
TO LINE EQUIPMENT DIRECTORY 
NUMBER 

\. 
NUMBER 

3. READ LINE MEMORY 

LI>.!E 
SUPF.RV!SCRY 4 
i\1E~.10RY.-./ n 

4. IF IDLE, SET LINE 
MEMORY TO BUSY CHARGE 

DIRECTORY NUMBER 
INFORMATION 

s. 
TRANSLATION 0 ' 

RINGING 
REGISTER 

ANALYSIS AFTER END OF DIALING 
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ORIGINATING 
REGISTER 

PATH 
MEMORY 

PATH MEMORY 
FOR TRUNK 
(AUDIBLE) 

RlNGl~<G 

REGISTER 
,AD:>R~SS 

PATH ME".-~0~1 
FOR TR _:~;c; 
(RI~~Gih:;1 

Ri~:~~-~ 
REG!STE" 

PATH ·.•E:-..<.):'lY 

FO;:;; L_l ··~r:s 

r---
R!~~oi'S 

REGIST:CR 
ADDRESS 

RINGING 
REGISTER 
ADDRESS 

RINGING AND ANSWER 
DETECTION PROGRAM 

SEIZE BUFFER 

TO NETWORK CONTROL 

TO CIRCUIT CONTROL 

RELEASE REGISTER 

BUFFER 

NETWORK CONTROL 
PROGRAM 

READ RESISTER 

SEIZE IDLE RINGING AND 
AUDIBLE CIRCUITS 

3. HUNT IDLE PATHS 

4. RESERVE TAL.KING PATH 

5. LOAD BUFFER 

STORE PATH MEMORY 

CIRCUIT CONTROL 
PROGRAM 

1 , LOAD BUFFER 

;w·m. 

PERIPHERAL. 
ORDER 
BUFFER 

ORDERS 
TO RELEASE 

CAL-LING 
LINE TO 

RECEIVER 

NETWORK 
ORDERS 

TO CONNECT 
CALLING 
LINE TO 
AUDIBLE 

NETWORK 
ORDERS 

"··~I TO CON!"tECT 
. :l CAl-L l NG 

~ 
L!~;c: TO 

_____ n_t_N_G_._~~-~------4 
:-:ELAY l OR:)ERS 

•• ,-J FOR Rl "l':i lNG /...-·:I' A~D AUDIBLE 
r CO~l:-JSCTIONS 

1 l 
. l 
\ t.______. 

6 

RINGING 
REGISTER 

PATH 
MEMORY 

INITIAL ACTIONS FOR RINGING AND AUDIBLE CONNECTION 

l PERIPHERAl... 
,OP.DER 9UFFER 

C•"1.D<: ::·s TO 
REL.i· .. ..:..s £ 

'""t·-• .IuL ; . .,_:.;; Llt'li:;:_ 

• , -· ~::·::..·:IVER 

l Cc~;'-lECT 

t--·~"'-1 ··, 

.. .. 
l CF-.:.....:..:~!::0 t...:NE 

i 
~-------...( 

·r '..) /\',_!Ot BLE 

NC:T,.ORK 
ORDERS TO 

CO-.NECT 
CALLED LINE 

·-c- c;:l"GING 

RELAY .ORDERS 
FOR RINGING 

AND AUDIBLE 
CO."iNECTIONS 

~ 

I 
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PERIPHERAl... ORDER BUFFER 
EXECUTION PROGRAM 

1. READ BUFFER 

2. ENABLE CONTROLLERS 

.. 

~ 

I" 

RINGING AND ANSWER 
DETECTION PROGRAM 

1 • SET TRUNK SUPERVISORY 
MEMORY 

2. RELEASE SUFFER 

J -
'. 

I 
t-1 

J 

NETV/ORK ANO 
D!.STRIBUTOR 

CC'NTROLLERS 

2~~( ) 

TRUNK 
SUPERVISORY 

MEMORY 

AUDIBLE TONE 
CIRCUIT 

RltlGit.( Cll••'liiT 
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CALLING 
LINE 

CALLED 
LINE 

1.; 

RING TRIP 
FER ROD 

SATURATED 

SUPERVISORY 
'·1EMORY 

--~-----....1 
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LINE LINK 
NETWORK 

----

----, ,,._, 

I 

JUNCTOR 
CIRCUIT 

I 

TRUNK LINK 
NETWORK 

l 

'-~~?-£~A..;>i-l 

RINGING AND AUDIBLE CONNECT!Oi'! 

RING TRIP SCAN 
PROGRAM 

1 • DETECTS ANSWER 

~ 
f 

0 

AUDIBL ~~ 
RINGINC:,.·; 

TONE 
CIRCUIT 

RiNGING 
! 

ClRCUI-
\f~) 

RING TRIP 
HOPPER 

I 
2.-STORES ENTRY IN 

HOPPER ~I TRUNK I 
1---2 -··~--~- SCANNER 

,._N-UMBE-R 9 3. SETS SUPERVISORY 
MEMORY TO IGNORE 

DETECTION OF ANSWER 
I' 
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! 

RING TRIP 
HOPPER 

TRUNK 
SCANNER 
NUMBER 

RINGING 
REGISTER 

PATH 
MEMORY 

,_.---

f 
I 
;,. 

-j· 
I \ 

j 

I 
CALL CH'.":S!~. 

REGIST;::R 

PATH 
MEMORY 

JUNCTOR CIRCUIT 
PATH MEMORY 

FOR LINES 

. LL. ·:~~;.~~GE 

~iEC!3TER 

/-]:1r'O::SS 

" 
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RINGING AND ANSWER 
DETECTION PROGRAM 

t. DETECTS ENTRY IN 
HOPPER 

2. TO TRANSLATION 
PROGRAM 

3. TO 

TRANSLATION PROGRAM 

1. TRANSLATES TRUNK 
SCANNER NUMBER TO 
TRUNK NETWORK 
NUMBER AND 
ASSOCIATED MEMORY 
ADDRESS 

RINGING PROGRAM 

1. SEIZE BUFFER 

2. SET MEMORY TO IGNORE 

3. TO NETWORK CONTROL 

4. TO CIRCUIT CONTROL 

5, ACTIVATE BUFFER 

1 • 

2. 

3. 

4. 

s . 
6. 

READ REGISTER 

IDLE PATHS 

LOAD •suFFER 

IDLE RINGING AND 
AUDIBLE CIRCUITS 

LOAD BUFFER 

STORE PATH MEMORY 

CIRCUIT CONTRGL 
PROGRAM 

1 • LOAD BUFFER 

3 

t 1-23 

AUDIBLE CIRCUIT 
SUPERVISORY 

MEMORY 

)..._________. 
';' I ~ERIPHERAL J"l OHDER BUFFER 

2/ 
ORDERS TO 

RELEASE 
CALLING 
LINE TO 
AUDIBLE 

ORDERS TO 
RELEASE 
CALLED 
LINE TO 
RINGING 

NETWORK 
ORDERS TO 

CONNECT THE 
CALLED 

LINE TO THE 
CALLING 

LINE 

RELAY ORDERS 
FOR TALKING 
CONNECTION 

I 

INITIAL ACTIONS FOR TALKING CONNECTION 



l 

! 

j 
j 

I 
1 
'i 

n-a4 

'· 
PERIPHERAL 

ORDER BUFFER 

ORDERS TO 
RELEASE 

.. ~-
CALLING LINE \ 

I TO. AUDIBLE 
I 

' I 

I ORDERS TO 
RELEASE .. 

CALLED LINE ... 
TO RINGING 

NETWORK 
ORDERS TO 

CONNECT THE 
r--~ CALLED 

LINE 'TO ·rHE 
CALLI~;:; LINE \ 
RELAY (;~<DERS ... 
FOR T.'·.L:\:1 NG y 

CONN;;:CTION 

TIME OF DAY 

PERIPHERAL ORDER BUFFER 
EXECUTION PROGRAM 

1 • READ BUFFER 

2 • ENABLE CONTROLLERS 

H 

RINGING AND ANSWER 
DETECTION PROGRAM 

1 • SET JUNCTOR CIRCUIT 
SUPERVISORY MEMORY 
TO BUSY 

2. RELEASE BUFFER 
3. RELEASE REGISTER 
4. TO CALL CHARGE 

PROGRAM 

I 
4 

CALL CHARGE PROGRAM 

1. READ MEMORY 

2. STORE IN REGISTER 

J 

1 

3 

I 

2 

NETWORK AND 

DISTRIBUTOR 0 
z---~ .. ~<ONTR~LER) ~ 

JUNCTOR CIRCUIT 
SUPERVISORY 

MEMORY 

,. RINGING ____ .,..,.. REGISTER 

CALL CHARGE 
REGISTER 

..... TIME OF 
ANSWER 

C) 

FINAL ACTIONS FOR TALKING CONNECTION 

CALLING 
LINE 

CALLED 
LINE 

Issue 2: December 1, 1970 

LINE LINK 
NETWORK 

'" 

p 

TALKING CONNECTION 

- I 
JUNCTOR 
CIRCUIT 

l 

SCANNERV 



e 
OuNcTOR CIRCUIT 

' FERRODS . 

A SATURATED 

I 

i 
I 

JUNCTOR CIRCUIT I 
SUPERVISORY 

A 

MEMC::!Y f _j 
EJ-

JUNCTOR SUPERVISORY 
SCAN PROGRAM 

1 • DETECT ON HOOK 

2. SET JUNCTOR CIRCUIT 
SUPERVISQRY MEMORY 
TO IDLE 

3. SEIZE REGISTER 

4. STORE IN REGISTER 

5. TO HIT TIMING PROGRAM 

5 

l 
HIT TIMING PROGRAM 

1. START SCAN AND 
TIMING ON FERROD 
SPECIFIED BY JUNCTOR 
SCANNER NUMBER 

2. IF AFTER 300 MILLI­
SECONDS, THE FERROD 
IS STILL UNSATURATED, 
STOP SCAN AND TIMING 

3. STORE IN HOPPER 

~----3-- e> 

t· 
i 

·;;..! , I 

' 
~~1 
._, .. 

·-~~·;~ 

~ 

-

... 
fP 

~-~:~ 
I 

,.. 

DETECTION OF ON-HOOK AND HIT TIMING 
,~ 
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11-2.5 

HIT TIMING 
REGISTER 

JUNCTOR 
SCANNER 
NUMBER 

SCAN 
ACTIVITY 

STATE 

TIMING 
ACTIVITY 

STATE 

HIT SCAN 
RESULT 
HOPPER 

HIT TIMING 
REGISTER 
ADDRESS 

JUNCTOR 
SCANNER 
NUMBER 

HIT 
INDICATION 



' 

HIT SCAN 
RESULT 
HOPPER 

HIT TIMING 
REGISTER 
ADDRESS 

JUNCTOR 
SCANNER 
NUMBER 

HIT 
INDICATION 

JUNCTOF: CIRCUIT 
SUPERVISORY 5 

7 

A 

~·· ."E OUTPUT 
BUFFER 

_L, CHARGE ~ 4 r ~~oR"'ATION 

DISCONNECT PROGRAM 

t • READ HOPPER 

2. SEIZE REGISTER 

3. STORE IN REGISTER 

4. TO TRANSLATION 
PROGRAM 

5. SET JUNCTOR CIRCUIT 
SUPERVISORY MEMORY 
TO IDLE 

6. START SCAN AND 
TIMING 

7 • AT RECOGNITION OF 
TRUE DISCONNECT • GO 
TO CALL CHARGE 
PROGRAM 

TRANSLATION 

1 • TRANSLATE FROM JUNCTOR 
SCANNER NUMBER TO 
JUNCTOR NETWORK 
NUMBER AND ADDRESS 
OF ASSOCIATED MEMORY 

CALL CHARGE PROGRAM 

1. READ MEMORY 

2. STORE IN REGISTER 

3. FORM CALL CHARGE 
INFORMATION 

4. STORE IN BUFFER 

6 

DISCONNECT 
REGISTER 

HIT TIMING 
REGISTE~ 

ADDRESS 

HIT TIMING 
REGISTER 

'{~ 
"\ ~-l SCAN ACTIViTY 

">c\. .... I STATE •-

". TIMING 
zJ ACTIVITY l STATE 

I 

CALL CHARGE 
REGISTER 

1--- 2 ----111>-1 
TIME OF 

DISCONNECT 

CHARGE 
INFORMATION 

DETECTION OF DISCONNECT AND CHARGING ACTIONS 

01SCONNECT PROGRAM 
DISCONNECT 

REGISTER 

CA:....L CHARGE 
~ 4 1 • SEIZE BUFFER 

REGISTER 
2. STORE IN REGISTER· CALLING 

LINE EQUIP-
3. TO NETWORK CONTROl. MENT NUMBER 

' ..,..,..._,._ 4. RELEASE REGISTER 
CALLED 

::~.rn MEMORY s. TO CIRCUIT CONTRDL LINE EQUIP-

i ACTIVATE BUFFER 
MENT NUMBER 

~--

I 
L 

PERIPHERAL 

NETWORK CONTROl. ORDER BUFFER 
PROGRAM 

1 • READ REGISTER ORDERS TO 
RELEASE 

2. LOAD BUFFER CALLING 
LINE TO 

CALLED LINE 
CONNECTION 

CIRCUIT CONTROl. 
RELAY ORDERS 

PROGRAM TO RELEASE 
TALKING 

'. LOAD BUFFER CONNECTION 
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I"\ tJ ...... ~ 

0 -

a 



f 
l 
} 

! 
I 
i 

1 

• 
/.~~b.:' 
ti 

0 

:''"). 
'\.....,./ 

n u 

Q ' 

PERIPHERAL 
ORDER BUFFER 

OHDEF:E: ·;·o · 

RELEASE k 
CALLING'~ LINE ' 

'TO c . .;LLED 
Lll'<:" 

CON~iECrtON I 
RELAY ORDSRJ ~c{ 

TO R2LE.~\:3~ 

TAL:;::·:.:; 
CON;-;c:::;TION 

DISCONNECT 
REGISTER 

CALLING LINE 
EQUIPMENT 

NUMBER --
CALLED LINE 

EQUIPMENT 
NUMBER 

• J 

! 14"'--
4 
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PERIPHERAL ORDER BUFFER 
EXECUTION PROGRAM 

1 • READ BUFFER 

2, ENABLE CONTROLLER 

DISCONNECT PROGRAM 

1, RELEASE BUFFER 

2, TO TRANSLATION 
PROGRAM 

3, SET MEMORY TO IDLE 

4, RELEASE REGISTER 

2 

TRANSLATION PROGRAM 

CONVERTS LINE 
EQUIPMENT NUMBER 

TO LINE MEMORY 
v ADDRESS 

FINAL DISCONNECT ACTIONS 

3 

t t-2? 

NETWORK AND 
DISTRIBUTOR 

CONTROLLERS 

LINE 
SUPERVISORY 

MEMORY 

CALLING 
LINE 

CALLED 
LINE 



Qf(EIVEI! OFF 
HOOK 

· I>ETECTED Bl 
llflf KAN 

lfH 

T<,; GJ;P 

kETWORK 
?t TH HLtNT 

THH 

I 

L Ti>TNNP \ 

( 

~-·-'----, 

, L•:•.' U~LO&O 

?(8 

[;!;~TONE 

illJ CLASS 

CHART COL. 
EOU!P .FEAT. 

·SPECIAL FEAT 
ADDRESS OF ABB 
DIAL UH ETC 

TI!K GRP 

IDLE TNN IN 

TRK GRP 
T>INS IN TRK 
GROUP 

a TON 

¥SH 
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TRANSLATIONS FOR A TYPICAL 
INTRA OFFICE CALL 

ESS FORlol VERIFY 
NAN08(l()l( llE~SAGf 

0 
.TNN 

1101. llOb VFY. LEH 

1!06 

1101,1501 HB275 
'SEC 602 

LOAD & UNLOAD 
1107 VFY ·LIST POB TO REWOVE 

DIAL TONf 

llOlA VFY. EXP 

l){)l 

SEE PF!Alll 

1202 

ANAL YSlS OF 2ND 
DIGIT SEE 

PFU,.1lJ.D SHH 

AIIALYSIS 
OF lRD 

1201 VFY- TNN 

Dl.U 

... 

II I. II PATTERII 
I 

.1' 

U SCREEN CODES 

" 
o-
ro:" 6 

TO PG 2 

lOTDH 
OF REC 

~!(}{~{; 

/.l.ICEX 

R&R 
PAT 

CIWWOIIO 
ROUTE INDEX 
CALL TYPE 
SCREENING 
NOC 

RlFORINT£11 
O~FICE CALLS 

ESS FORJI 
HANDBOOK 

1201 

IJOJ 

IJOO 

1101 

tl04 
llOf, l){)S 

1501 

SK IA4-l 

VERIFY 
MESSAGE 

VFY TNN 

YFY OFF<: 

SHEET I Of 1 

0 

0 

() 

Q . 

0 
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A v 

-~ 

. ;1 
-~".4!3/ 

TRANSLATIONS FOR A TYPICAL 
INTRA OFFtCE CALL 

H5 FOR~ 

0'"""' 
K4N::I'V'Qi( 

F4 CHRT FSOM LEN 
T~>.NSLA TION 

CHART 1304 
(HA~GF. l"'llEX 1304 
HEAht>H 
I~OICATO'l 

SILUHG INFO 1301 

HOC I SOl 

>lOGQ 05.6.1 

VERIFY 
MfSS.tG£ 

PA~T OF 
VFY-OFFC 

PART OF 
VFY-OFFC 

1101.1306 YFY D~ 
HB275 

~r·zE REGULAR 
7··:::-,;:-.~c; ~:G­

'.rc G~ ~ RR' 

TNfi 

SFC602 

SO PT T'l OPEN 12()! 
CUT THRU TO 
FLCt:iV£R 
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VFY-TNN 

NETWORK PATH 
HUNT MID P08 
ACTIONS TO SF.T 
UP PATH, ORJG 

LINE TO AUDIBLE, 
TE~M LINE 
TO RINGING 

Rl AUOISLF 

TWN 

RINGING AND 
AUOlBLE 

CONNECTED 
NSWER OETECTE 

NETWORK ACTIOI" 
TO SET UP PATH 
FROII OQIG LINE 
TO TIORII LINE 

SEL LLN JSG INDEX 

ESS FORII 
H.WOiiOOK 

1303 

TR.ANSU.. T:O"I 
REOU!RED FOR 
AUDIBLE 4'<0 

RINGING TRKI 

1205 

PFI.l-110 

"B" SHTi 
NOTE 3088 

PFIA-110 "B" 5HTS 
NOTE 3098 

1105 

TALKING 
PATH 

CUT THRU 

OiSCONHECT 
ACTIONS 

TAKEN, LINE 
BITS IDLED 

ESS FOSII 
li-U!IOOK 

1205 

SK lAO 
5Hffll0f 2 

ll-29 



~ 
c 
(\) 

\';J 

~ 
(I 

"' 9 
0"" 

"' .. 
!"" 
.... 
...0 
-..J 
0 

-~ ' ~~-~-- ,, .. , ......... ,. n+~-~iJtdr.,iii..A~·llk~i!l.~:~~$!*' e · ~-~~~*' r 
...., 
1-' 
I 
w -"---·--·-·-.---- . --o ····------

CALL STORE WORD STRUCTW\E: 

PROGRAM STORE WORD STRUCTURE: 

SEVEN ERROR 
DETECTION & 
CORRECTION 

BITS 

'!'--. 

. 
~ 

!'a 

PARITY-..._ 
').;:_. -, 

I·=:;;. f._l3 BI! __ TRt,ri_~~~.!l~~ WORD (TW) 
23 22 

i 

/ ···~07 
LEAST SIGNIFICANT 14 BITS 
(0·13l OF A LEFT HALF TW 

5 BITS 9 MOST SIGNIFICANT 

NOT 
BITS (14-22) OF SAME 
LEFT HALF TW AS 

USED ABOVE 

ONE WHOLE 23 BIT RIGHT HALF 1W 

ONE WHOLE 23 BIT RIGHT HALF 1W 

illJi ADD~ESS 
PS WORD 

ODD ADDRESS 
PS WORD 23 BIT RIGHT 

HALF(RH)& 
23 BIT LEFT 
HALF (LH) 

43 37 36 23 22 14 0 

WORDS 

43 37 36 23 22 0 

14 BIT LH WORDS 
ONE WHOLE 14 BIT LH TW ~-s 

..• I ~ ··-..'<. 
. ,(, I '-----A··--------------m·---- ~ '· EVEN OR ODD 

~ 
ONE WHOLE 14 BIT LH TW 

0 ·~ 0 u 23 22 

ADDRESS NOT 
SIGNIFICANT 

~----- FOR 14 BIT LH TW 

oo 0 

I 
1;.. 



t:!",._Bbf'f(K 

j 

' 

I 
! 
l 

-; 

\ 

l 

l 
i 

j 

• 
• I 

i 
I 
I 

() 

~ 
~ 

I 
I 

FIXED -
LOCATION 

TABLE 

MASTER 
HEAD 
TABLE 

30 WORDS 

I 
~~ 

~ ~ ----l 
;.: MASTER HEAD 
~ TABLE LENG7H 
~ 
~ 30 WORDS 
z 
< c:: 
!-

~~ 

I 

NO. 1 ESS 
TRAtotSLA TIOH MEMO~Y ORGM·HZAT!ON 

HEAD TABLES 
AND TABLES 

OF DATA 

X 

"' 

X 

HEAD 
TABlE 

DATA 

DATA 

I DOES NOT 
POINT Tu 

SUB· 
TRANS· 
LA TOR) 

HEAD 
TABLE 

I CONTAINS 
ADDRESSES 
oF sus­
TRANS· 

LA TORS! 
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ll-31 

SUBTRANSLATOR 

SUBTRANSLATOR 

SU BTRANSLATOR 

AUXILIARY BLOCKS 



----------------------- -··-------- ···--·· 

j 11-32 

PERMANENT TABLE 

l 
I 
l 

tO HEAD-HEAD TABLE 
OR MASTER HEADT ABLE 

(30 WORDS) 

30 

UNIT TYPE 
·TRANSLATOR 

(64 WORDS) 

+ 

l -· 

t94 20 QUEST IONS AREA 
(20 \'lORDS) 

ESS BIT 22 = l!F ANSWER TO QUESTION IS YES 
114 

HEADTABLE LENGTHS 
(30 WJROS) 

144 

UNIT TYPE 
TABLE LENGTHS 

(64 WORDS} 

208 RIGHT HALF LINK LIST 
(33 WORDS) 

241 
LEFT HALF LINK ·_IST 

(33 WORDS) 
- f-. 

t 274 
JSN ~JNN 
(32 WORDS) 

306 INITIALIZATION MAP ON LLN 

322 ~--
(16 WORDS) 

JNN--+ JSN & 
' INITIALIZATION MAP ON TLN 

- .. (16 WORDS) 

338 

ABBREVIATED 
ORIGINATING CU-.SS WORDS 

(128 WORDS} -
~ 

... 
466 

~.BBREV!ATED 

TERMINAHNG CLASS WORDS 
(64 WORDS) 

FIXED LOCATION TABLE 
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+g. 0 

t8. 36 

tO. 136 

tS.l 62 

+8.2 20 

tB. 320 

+0. 361 

+8. 422 

tS. 462 

+B. 502 

tB. 522 

t9. 722 

• 
A .. 

0 

0 . 



_.,··f'--1'~_.,. 

}; 
.:Y 

FIX ADDRESS OF 
HEAD-HEAD TABLE 
PLUS ----. ..,'} 

+0 
+ 1 
+2 
+3 
+4 
+5 
+6 
+ 7 
+8 
+9 

+ 10 
+11 
+ 12 
+ 13 
+ 14 
+ 15 
+ 16 
+ 17 
+ 18 
+ 19 
+ 20 
+ 21 
+22 
+ 23 
+ 24 
+ 25 
+ 26 
+ 27 
t 28 
+29 

11-33 

HEAD-HEAD TABLE F.OR PROGRAM STORE (PS) 

ADDRESS f)F HEAD TABLE FOR ON** (HON) I ADDRESS OF HEAD TABLE FOR LEN IHLEN) I 
-----1 ADDRESS f)F HEAD TABLE FOR 3-DIGIT* (H1~AC I 

ADDRESS ,OF HEADTABLEFDR TNN - PP~i!' ~;-~_--:;iT~-;:~-~ 
ADDRESS OF HEAD TABLE FOR TNN - TGN 1 L~'I:~----==-=-1 
ADDRESS flF HEAD TABLE FOR UTSN - TNN '''" 3 
ADDRESS flF LINE CONC. HEAD TABLE (4-WIRE··-- -----·-

ADDRESS DF HEAD TABLE FOR MSN (HMSNl --~--- ~--~--~~~-=~---
ADDRESS .OF TGN PRIMARY TABLES ITGBSl ,, .. _______ 
ADDRESS OFTRK. CLASS EXPA:ISI!'Jri TABL~ -'~::·· ___ 
ADDRESS OF NDC NO. GROUP NO. TAB:.~ "• ·---
ADDRESS DF HEAD TABLE FDR PBX (HPBX! 

-------
ADDRESS flF HEAD TABLE OF SCIW (HSIW) ________ 
ADDRESS OF RDUTE INDEX EXP. TABLE (RDY: 

---· 
ADDRESS OF OiARGE INDEX EXP. TABLE (CfXP) 
ADDRESS OF TNN - TSN (4-WIRE) 
ADDRESS OF HIGH PRIORITY BRfJADCAST TBLE. 1~-WlRE) 

ADDRESS OF CPDN T RA NSLATf.IR 
ADDRESS flF USOC Cf.IDE TRANSLATOR (USOCl 
ADDRESS flF AUTOMATIC TRUNK TEST TABLE 
ADDRESS OF INC£'i,11NG TRK. CHART TABLE liNCH) 
ADDRESS flF ROUTE PATTERN EXT. (HRPX) 
ADDRESS f.IF TRAFFIC CTMTHl 
ADDRESS OF TRAFFIC rTMTCl 
ADDRESS OF TRAFFIC (CLTA) 
ADDRESS OF TRAFFIC fCLSAJ 
UNASSIGNED • 

~~~-~~ I_GN_ED 
UNASSIGNED 
ADDRESS OF ~WGR RATE CENTER 

*'" HEAD TABLE HAS ADDRESSES f.IF SUBTRANSLATORS 
* HEAD TABLE HAS ADDRESSES fJF SUBTRANSLATORS - 211 
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Ess-ISOOA (1-68} HEAD TABLE CAPAOTY 
AND OPTION RECORD 

,TELCO: __ MO. 1 ESS 
• 4 • 

BASE CONT. GR. __ 
& 7 e f tO II 

FORM CODE:.Q.Q. ESS UNIT _______ _ 
,. ,, 

t 
l 
I 

! 

CAPACi IY - I 

TO BE l PROV,[Q!g_ 
:IE .., 

0 IN UNITS REMARO w ..... DESCRIPTION 
i t: >- z: 

OF 
I 

l"oo" 
3 2 1 0 .. 11 " "' 

0 .5" IO THOUSAND DIRECTORY NUMBERS (UP TO 123 000) 

J! -- / + NETWORKS UNE LINK NEH'ORKS (UP TO 16) 

OZ 1-, -I J ~ TRA'lSLATORS TOTAL OF 3 .:!, 6 GiG IT TRANSLATORS {UP TO 32) 
f-----t---. -~""- f-" 

03 !-1-i/ . .{,_!;::T.yQRKS TRU~~ LINK_JiETiiORKS·EQUlP. TRNSL. (UP TO 16) 

f--o~T-1:.::..-r/T~ ,"]~·woRKS TRUNK Lilli\ NEHIORKS-TK. GRP. TRHSL. IUP TO 16} ! .... ,. ..... _~ 

. ,J_5_ l:- i t ,11 G c FRAMES UNIVERSAL TRUNK FRAMES {UP TO 100) I ' J -
D6 i I . 1 FUTURE ! 

07 . __ T_ i Z.l t>.' S FRA'.IES MASTER SCANNER FRAMES (UP TO 64) l 

~-t-~ 7: do I T"RK. GRouPs TRUNK GROUPS (UP TO 1000) I 
09 - 1ftO!OI,.q~t_TYPES TRUNK TYPES (UP TO 256) ! 

,_...:..:.__ . -----. -~ 
10 I- - 1 I !S!' JC' CODES NOR~.IALIZED OFFICE CODES (UP TO 32) 

~-r---s{ tJ! otrt'~ GROUPS MULTI-LINE HUNTING GROUPS (UP TO 2048) 
f---r---

CHART CLASS COLUMNS (UP TO l024) lZ ' ·' {) .51 d CL COLUMNS 
---- ---- --

1l · ·2,m H "!DICES ROUTE INDICES (UP' TO 2048) 
f-----~-· ·-

CHARGE INDICES (UP TO 1000) 14 I 1 I tJ () CHG L'IOICES 
15 r! l.~::NTREX GROUP'\ CF.:rHREX COM\10N BLOCK (UP TO 2048) ,__" Ttlt; FUTURE 

J7 -:- - f] ! CPL' P,\IRS CENTRAL PULSE DISTRIBUTOR PAIRS (UP TO 8) _,-~~, 

'• 
B CJ I tJ 0 :LINE CLASS CODES LINE CLASS CODES (UP TO 1024} _) 
19 1 ti.sio :T.r.SLEs AUTOMATIC TRUNK TEST TABLE (UP TO 1000) 

20 - i- o jS: :Ofl. TABLES INC. TRK. OFFICE SELECTOR TABLE (UP TO 32) 

21 -j- 0 i '-' i\ & R PATiERN BLKS. R & R PATIERN BLKS. (128 PATTERNS EACH)-{UP TO 78) 

Zl _,_ I 0 . LiST NO. BLKS. H SCHEDULE LIST NO. BLKS. (123 NO. EA.)-{UP TO 50) 

23 - -1/ ·6 Li..lT ~0. BLKS. C SCHEDULE UST NO. BLKS. (123 NO. EA.)-{UP TO 20) 

24 - - - g c::::ICEtf.UlATORS TRAFFIC COUNT ON LINES OF SELECTED CONC. (UP TO 8) 

25 - 12 a LINES TRAFFIC COUNT ON SELECTED LINES (UP TO 128) 

26 -i TANDEM TABLES TANDEM TABLES (UP TO 128) 

. 27 i FUTURE 

28 I FUTURE 
29 - THOU)ANOrASSG'OTORATE CTR. DIRECTORY NOS. (UP TO 128.000liF TWO OR MORE RATE CENTERS 

30 - I I 0 COiN OPTlON INITIAL OEPOSJT RETURN ON OPR. CALLS 0 31 - 0 I COIN OPTl.ON CHARGING ON LOCAL OVERTIME . 

32 - ACCESS CODE PREFIX "0" ON T.S.P. CALLS 

33 - I tJ AII.A OPTION RECORD COIN ZONE CAt:LS ON PJAA 

34 - ACCESS CODE PREFIX "I" ON STATION TO STATION CALLS 

35 - I 
~ 

36 -
37 - () I TTY OPTION SERVICE ORDER TTY l·WAY (YES OR NO) 

38 .· -l 
I 0 f4J 

44 -
45 -
46 

41 :J 7 z 0 NUMBER OF PRIMARY RECENT CHANGE REGISTERS (.,..AX. 4095) 2 WOS/Rf_G. , 

48 PROGRAM STORE ERROR PARAMETER r 1 

49 PROGRAM STORE ERROR PARAMETER 11 2 

lssue 2: December 1, 1970 



0 
! 

·j 0 l 
1 
.t 
1 
j 
.. l 

.~ 
ror 

'~ CD r~ 
~ ' 

.;a 
l 
l 
~t 
• ., 

. . 

20 QUESTIONS TABLE 

HH 1560136 

1560136 = 20000000 
00000000 
20000000 
00000000 
00000000 

+ 
INDEX 

00000000 ~~·--------~ 
00000000 
00000000 
00000000 
20000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
01660060 
00003720 
00037741 
00000004 
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11-36 
1 

SIZE OF HOLE 
FROM 0 TO 32 WORDS 

· INO EX 

i 

/' 

0 

' , 

+32 

LEFT HALF LINK LIST 

THE ADDRESS OF THIS TABLE IS THE 
ADDRESS OF THE HEAD ·HEAD TABLE PLUS 241 

ALL ZEROS 
ADDRESS OF LEFT HALF WORD HOLE OF SIZE I 
ADDRESS OF LEFT HALF WORD HOLE OF SIZE 2 
ADDRESS OF LEFT HALF WC;\0 HOLE OF SIZE 3 
ADDRESS OF LEFT HALF WO~D ~i•J!_f:: OF SIZE 4 
ADDRESS OF LEFT HALF WC~:;'i ;:~1'_:_" s= SiZE 5 
ADDRESS OF.LEFT HALF y·,..,~::; \'!'::--::r SIZE 6 
ADDRESS OF LEFT HALF~,-'.)'=- ~Cf ·J:= SIZE 7 
ADDRESS OF LEFT HALF y-=- 7~D :·fi:TT;:,~· ~!ZE 8 
ADDRESS OF LEFT HALF ;~--5,]-:l[:TE c~ ~!ZE 9 
ADDRESS OF LEFT HALF' r~;:·:~-~; .. E C~ SIZE 10 
ADDRESS OF LEFT HAL;: , 5~)' :: C-.f~F SIZE 11 
ADDRESS OF LEFT HALF·;;;::·:: ~1':i:.E OF SIZE 12 
ADDRESS OF LEFT HAU~-~;:~ _:. ;;_E OF SIZE 13 
ADDRESS OF LEFT HiiLF·;-;;-~~-=:;:LE OF SIZE 14 
ADDRESS OF LEFT HALF' \T::~:--,,C1 !_E OF SIZE 15 
ADDRESS OF LEFT HALF -:•c!·:·f~r):_E OF SIZE 16 
ADDRESS OF LEFT HALF ViO~;J-;~;JLE OF SIZE 17 
ADDRESS OF LEFT HALF WORr;-f.i-Ol E OF SIZE 18 
ADDRESS OF LEFT HALF WORD HOLE OF SlZ E 19 
ADDRESS OF LEFT HALF WORD HOLE OF SIZE 20 
ADDRESS OF LEFT HALF WORD HOLE OF SIZE 21 
ADDRESS OF LEFT HALF WORD HOLE OF SIZE 22 
ADDRESS OF LEFT HALF WORD HOLE OF SIZE 23 
ADDRESS OF LEFT HALF WORD HOLE OF SIZE 2~ 
ADDRESS OF LEFT HALF WORD HOLE OF SIZE 25 
ADDRESS OF LEFT HALF WORD HOLE OF SIZE 26 
ADDRESS OF LEFT HALF WORD fiOLE OF SIZE 27 
ADDRESS OF LEFT HALF WORD HOLE OF SIZE 28 
ADDRESS OF LEFT HALF WORD Hfll_~ 'JF SIZE 29 
ADDRESS OF LEFT HALF WORD HD~-'~ OF SIZE 30 
ADDRESS OF LEFT HALF WORD HOJ=-~-_QF SiLE 31 

ADDRESS OF LEFT HALF WORD HOLE OF 
SIZE 32 OR GREATER 

# 

: :::' t: The !::Jst word in tre link list contains tre address of a hole which is of the size of.,32 or greater. 
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,c ,,~,, 

'·· . .;.,./ 

j 

SIZE OF HOLE 
(FROM 0 TO 32 WORDS) 

IN DEX 

'1/ 

+0 

~ 
I' 

+32 

RIGHT HALF LINK LIST 

w 

THE ADDRESS OF THIS TABLE IS THE 
ADDRESS OF THE HEAD · HEAD TABLE PLUS 208 

AlL ZEROS 
ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 1 
ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 2 
ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 3 
ADDRESS OF RIGHT HALF ':'fORO HOLE OF SIZE 4 
ADDRESS OF RIGHT HALF "·l>;J iiCU-: OF SIZE 5 
ADDRESS OF RIGHT HALF~~e:;1) dGL-E"ll!- SIZE 5 --·------·-ADDRESS OF RIGHT HALF .·:•'·<.! :-:o.E OF SIZE 7 
ADDRESS OF RIGHT HAlf ~s~:!I-HOLC: GF SIZE 8 
ADDRESS OF RIGHT HALf-]~~C-i:OC~ Gr SiZES 
ADDRESS OF RIGHT HALF ~-j:'~;~~~_Q_i,LQ_f SIZE IO 
ADDRESS OF RIGHT HAL , , ~· ;:~t_;=: GF SIZE ll 
ADDRESS OF RIGHT.HALF '1C't'D ::r;u:_ OF SIZE 12 
ADDRESS OF RIGHT Hf\ c.f ·-_-;;;-·:·;:JLE OF SIZE 13 
ADDRESS OF RIGHT}!,': ,f':.::::-~iOLE OF SIZE 14 
ADDRESS OF RIGHT !-(ATF i:, c:~L) ~!OLE OF SIZE 15 ---· -------
ADDRESS OF RIGHT Hf.LF \, _; o iiOLE OF SIZE 16 
ADDRESS OF RIGHT HALF·=-: ·'·-f:OLE OF SIZE 17 
ADDRESS OF RIGHT HALF i~(, :f; ~!OLE OF SIZE 18 
ADDRESS OF RIGHT HALF WOF;Q HOLE OF SIZE 19 
ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 20 
ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 21 
ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 22 
ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 23 
ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 24 
ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 25 
ADDRESS OF RIGHT HALF WORD HOLE Cf SIZE 26 
ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 27 
ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 23 
ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 29 
ADDRESS OF RIGHT HALF WORG (SL-~ 0F SIZE 30 
ADDRESS OF RIGHT HALF WORC ~,c·~:E 01'= SIZE 11 

ADDRESS OF RIGHT HALF \'fc;;o .iJLE OF 
SIZE 32 OR GREATER 

, UE: T:~ iast word in the !ink list contains the address of a hole which is'ot size 32 \or greater. 
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11-38 
i 

• 
' ( HEAD -HEAD TAB~ FOR CALL STORE 0 

1 
o. ADDRESS OF HEADCELLS OF TRUNKS 00132120 

., 
I 

I 1. ADDRESS OF HEADCELLS OF PBX ACTIVITY 00134710 
I 

I 
BLOCKS 

l 
' ' 2. RC· - HEADCELL: START OF PRIMARY AREA 00136664 

3. START OF SHIFTED PRI!-1ARY 00142524 
A. REA 

;'~~~ 

4. !>1ASTER Hin~T DISPLACEMENT 37777753 \"'_) 

5. START OF AUXILIARY AREA 00146525 

6. lillDRESS OF LINE CONC. HEADCELL (4-WIRE) 00000000 

7. ADDR. OF TRK. GRP. PRECEDENCE HEADCELL 00000000 
(4-HIRE) 

8. END OF PRIMARY AREA 00146524 

9. END OF RC AREA = START 00157575 

0 OF ACT. BLOCKS 

, 

• 
Issue 2: December 1, 1970 



·.,.~.·.:·~ .... 

I 
·<l 

~I 
-~ 
~~3 

'i • 
~ 

A v 

0 : I)IJtECfO., IMVM&ER TU!Ql£.f10H 
A tN TASlU: lttf HVM&t:lltS lM 

' &JtACI' f U t I tNOICA T f Tkf 
NUMEJt OF IllS COMPt'U.tMG 
(ACW IT(M. 

·--------------' 

0 .41&8ltt\114T£0 ffftlolliNATI,.(i CLAU wOJt-DS 
-tP.&AT 0'- P[.olltAtoc[kT T.t.~\..(1 

!1) Uf ATTit.::hML"'-'1' ... J<Qe A OfTAil.!D 
Afi:I.II:£¥LA TfO TEit»'""A.l•JCC CLASS W01l0 

RCOE._ J 
100 1)1 • ,.o, 1 
• 07- H1 I 

U:[ CHART '-' FOI' CCiilllPU 
UL!CTOR AND *Of). 

TlOY&LUf M 
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11-39 

HI AD t1f.lt0 T&.61..( T 0 

!. DW HEAOTAI.t.f 

fH MAXIMUII SIZE ll tll WO•O$ 

WITIAJC$L4 TOR A001£U 

F. Dfil S..,._TRANSLATOJt 

t11 stzt tS ~ec» •oaos J. 

.... ,.~""· 1 ~:,~ 
~ 

.t&llil COO£ a 

..... l -·•'"" I -~1~0 . ,OR PIX TttAN$\..A TfON ... 
•••• c~~~E !:' ,.... [ t~·r':t1l "•· 1 Pill. NO. . 

H. It" OUT! lNO!J: U:PA.W$101( TAIL. I 
•••• co~~ % liUCC# !t~l J ttOUT, 1lwou .. ,. 

' 
..... C.~j~ J<W.,C'I$f l{'} f IIQVT(~llr[)ff--;-

l AUIILIART AODRUS f---

*OUT! IMO!X !JCPANStOM !KTIY 

~ 

\ 

~ 
I 

G. AUAILI.UT ILOCk 

} 

UI'""AUXILioU1' kOCK PATT.RNI 
tHe PIGUitl 2) 



t.~ .. _::L<:"."*~~tzWirjtt;J.J,tA·'"'· _.;.ifti'Zlnf&%~"~sse~f.t:;¥ . .2~~iii~ii.~~~~~-&¥---sm.)fi®.)wt# ·"frd<~~l\f¥=-·t'ft'tf?zattu~~~-,~~-.,sW!;"S;f.,t;,;, ~-· , e·,-'+"ft,.;.,Q:.·r·~-~~~--;~·:::&-:t~.ift~·~#~ii>§ 

',j 11-.40 
l 

J 
. -~ 
1 
l 

AUXILIARY BLOCK PATTERNS 

A. IN TABLES: THE NUMBERS lfl BRACKETS ()INDICATE THE NUMBER OF BITS COMPRISING EACH ITEM. 

B. PATTERN, 1 0 
r---.--.--~-----------------------------------------------------------

WROill i 
(5) (1) 

1 ra.1 
LC11 

(17) 

ONCL (SEE FIGURE 3) 

C. PATTERN 2 · 

PATTERN 1 

" I MSN I DISPLACED MAJOR 
! {l) l (16) (6) 

g I QTY I MTON ,'""'\ 
(1' I 14) (18) \._Y 

. ; '-~~~~------------ ----------------~-------------------------------

D. PATTERN 3 

PATTERN 1 

SE DATA (SEE FIGURE 4) 

TRAFFIC COUNTER 

E. PATTERN 4 

0 -. 

PATTERN 3 

0 MSN I DISPLACED MAJOR 
(1) (16) (6) 

0 QTY I . MTON 
(lj (4) {18) 

• 
Issue 2: December 1. 1970 



'~ 
~J 

/ 

nx-te~ou 

K[.lll HEAt T l9lE • 11 INPUT ,AR~£TER 

I 
10 

r 40Cq£SS OF IlEAC liSlE 1 r P&INI = SELE!TO~ 

L MElD U!lE 

r-- IOORESS OF CCM!C~ BLOCl lot-

COMMON 'U eLOCl 

__..,. wRDM Tf IIAIH ON 
. (21-18) (1!..-0) 

lEMCLI 

L£NCl2 

ONCL 

AOCRESS CF HUN! LIST HEAO 

lOC~ESS Of OUTOI Al ll ST HEAO 

lOORESS Of AUQEV llTED DIAL Ll H 

~~r~J llll;.t (0/ERFLO;;) 

11-18) ( 17-0) 

OUTOI6L ll ST HE~D 

IJ11COI I NO. il> ~:.t<TING usn ·v.ltN I 110. eF ourc1~L L1 S TS 

lc:llSS or ;;:,.o;TINr. liST 

HUN II NG ll Sl 

,-~j o~:t SLLt LU 

t~z~l!·,~~~:~~'~)~----~<~~·~-~0~)----~ 
! 

..J_j 
~ L_------t~--+-------i 
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IO~RESS CF OU!OI!L Ll~T 

--
--

---

OUTCIII. liST 

GS R·•sK 1 su.u lE' 
(11~ (ll-18) (17) ( lb-C) 

1 '-· ---~L--- ------ --
r-r~- _ __. 

--!f--------1 

,• 

llll : IIC lET 
OOCJ • ~~T TO BE USEC 

0 
I 

J 

Clll STORE MO!ORT 

CAll STORE HEAt TABlE • I 

ADO~ESS OF ACT l V l Tf ~EAO TA9L[ 

HEIC TABLE FOR PBI-aCHVIII SLOUS 

-- -
RC!J STJ~I ~~~~ RCI~I rooRE>S Of ACT I VI TT BLOC< 
(22) (21) (20) (1q) (17-0) I R~H-Uf B~F OR 

Sill~~~~~ ER 

TRAFFIC PEG COUNT 

I T~Aff IC (Qyt;~;LOwl I ;niAFF 1 c (us~GEJ 
(11-11) n o-o l 

OCTIVIH !LOCl 

a rjl I 

',, i i i Ti . 

~ 'o! I 
r I 

c 0 

1 0 

ACT!VIff ~ITS: 

0 = ~US1 
1 • I OLE 

I i 
I i 

I 
~CTIVITf BITS 

I• 

- THE PBl DOts liOT HAVE A LINE FOR T(~)1 : 0. 
TEflM = 0 IS USEO FOR Ill OUTC I At UN1:5. 

NOTE: 
LET: i • Ll ST NU"BER 

t: POSITION OF l£11 .IN LIST 
THEM: TERlrl : Hi +k : l-HU'<~ER 

FOR OUTCIJl liNtS H'lM = 0 
1-Ml.JI'IBER- }OOC = ll>i •k 
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l 
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11-42 

111Pur PARAMEHR • LEN 1n oct a I 
A l HtAD-H(AC T 8 E . ~~ 10 'I 0 ESS B IT POS 

EAC TABLE ~ ,--- SEL£tTOR INOEJ f--

ltll LSF 81 Cln<Cl Sllrl£va 

JOOR£SS OF H 

L HEAC HBLE 

A~ORESS Of SUBTRAtiSLATOR ~ 

'----" --

Sl!STRANSLATCR SU9TRA!IHATOR 

~fl lEfT HAlf P~ / IN RluHT H/.lf PS 

0 f-. 

~n---
14 lSB PR I MART Til 0 

rr9-;S;- PRJ HART Tw 

•2i PRIJol~~y PRIV.ART Til 
t 

n-;-~~- PRIV.AR! Til 

n- IOH 

~ 

10~b 
. n---

" 

.· 
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i 

I. Jfi'ES Of I'SIIIARf Til 

ill 2liJ • iJ"Kl~5C C:li%:C 

(l~J .Ulttl HT lOD~HS 
(19-0) 

liB Cll(l7) 

(21-17) ta-o> 
All . TEll'! I I' IIIII 

(22-17) ra-111 (10-0) 

AU T£11!1 I nn1 
Ul-11) (II>-~) <s-ol 

fliM • TE~!IIll. ~UA. TEAM • 0. JII.E!MS 0\JTDIIL ONlY 

1. PAIIUU 1\.1 IIi T ~li"'CUif RC f.~Tit I£$ 

21 11 \1, 0 

an • PLIIG tl'< 

-
lll • OI'L 

--
ll!!. Ul• S¥0' !<!ilc£ c\H~VIMG D~U 

C. UTlEhl :r .IUILIUf 8\.0ClS 

l'lTT(R!i I 

PS-I::<£SS Of fT-llST 

lHO/OR 
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W~DM I PTRN I YIP-8llll:l~-ON 

(22-18) ( 171 (lb-Ol 

DaKCl 

SUPCL 

COII!IIIIEO lEUCL~ 
I 

Lsr 1
1 7

J R l!ili-allLIIIG-DH 
(22-21 I (2!rl1 ( ~~-0) 

PTRN • PATTERN TTPE: • HOT AS BREVI ATED 
• UBREVIATED 

LST • 00 110 LIST 
01 T"~OIILT 
10 RING OHlT 
II OOYH 

PATTERII 2A: tlolO HP.TT WITH VARIASLE F~RT 

PATTER!! 2 

I'S-AOORESS OF Tl P- AIC 

I'S-ADOR£SS OF ~IHC-nao 

liS~ 1 MAJ 
(22) (ZH,) (5-0) 

ouax~l 10\TO~ 

(22) ll-!8) (f7-0) 

PATTERN ); SFECI~L PSI 

lo!RD~ TER'\I I'HHZ J (21·13) (17) (H,-11) (1 0-0) 

WRL'"J\ . TEROI I P8INII I 
(2r18) (17) (H.-~) (S-O) j 

i 
L£~Cl1 I 
LEl<tU 

!lltl!Ht;-CI! 

w (1~-0) 

l All(RN!H 
APPE~Rll)l~l 

OF 1ST WORD 

,ATU:Rri )~; P£1 • liM( WITH !t[[V[ lO~O 

PAHE~H l 

. 
'ISH ~ l IIAJ 

(21) (21-1>) (5-0) 

0 QUANt' I !!TOll 
(11} (21-18) (11-0) 

11-43 

PATT!;Ril 4; MCSTER CC><TROL CEtHER 

RE~ISTER Hi114DER 
(22-!.) 

1 
1 
'"'' 

"AJ 
(5-0) 

( 14-0) 

PAl!ERII S· MUUI-PARTl 

A36 
(ll-17) 

I 

!.EN(l t 

i(,lj 

< ;-cl 

R 1 ~.j-9 J U .. P1V -COioi 
( lb-0 J 

'TRJ-i =PAll£~-~ TTPE: 0 :NOT :S3°:it.!!£~ 
l = ~S!~E'ttl..TEC 
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I 

l 
HEAD HEAD TABLE + 2 

ADDRESS OF HI: AD TABLE 

~ 5 -
5 

3/6 digit translator 

l .ri -
j I 

HEAD TABLE 

ADORE$ OF SUBTRANSLATOR 
r--· 

ADDRESS OF SUBTRANSLATDR 

- --
SUBTRArlSLATOR fON LEFn 
.=ROUTE PATTERN TABLE 

(----

0 

~z~~ 
211 PATTERN NUMBER 

PATTERN NUMBER !< 

1010 
~ 

lOll 1 
lll 

112 

I 

" II 
. I 
-} 

10!9 119 

1020 110 

' 1021 0 

1022 ~ 00 

1023 411 

1024 
)" 

l-41 

SELECTOR = Columns 19 all! 20 on the 13008 rx 1301 fo1m. 

I 

IIW 

I 
l 
I 

INPUT PARAMETER 

EX 

SELECTOR 

ONLY FOR 
RATE CENTER 
SUBTR.~JSL..'\TOP. 
11300A FORM) 

RATE CENTER NUMBER OR 
= NAC (NORMALIZED AREA CODE! 

= ~!·02 ·~3 OR) IN BINARY FOOM .,.,CS,u& 

INDEX = 100 limes column 21 plus 10 limes column 22 plus cclumn 23 on tile conespo!l!ing 13008 a 1301 form plus 211 - and 1f any column 
isequaltozeroaddlOiolhatcolum be!rxemul!lplymgandadding. (!OOOI/04 + 1002105 + 03/06 + 2111 
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·. 
C>lUl COtc~<N (C~~ 

-"' "' c:: 
"' 
!Y 
0 
"' .... 
"' s r:r 
"' .. 
.!""" 
.... 
>C 
-.J 
0 

Mf ao { , t • , ~ ;: . ,~ 
.J.'' --~--·~~,11'-. 

~OO~EH Of >if ID r~~L( ~-·-.. 

I 

-·~~-----~-·-·-

[ ____ --

--.. 
I 

r-- ADOREU or CHART COLUMH ~ 

- -· 
CHAU COLUMH 

_, I CHA"' 
(4•0) 

--+-

... 

SCIII, -
. 

I 

\ 

! ~ !:'t 

· ...... _, / 
j 1H ~ nnn 

rl IIIOf.l • SCR I 
I 

I 

.. 

.. :.-,ti¥,.:,qj~·~--~...:.·.~~ .. l..1~~~r • ...-. , '~ :>t:G.t·~~k~.~~~L.u~ ....... , 

a. novn P'ATTERII or~llSI~:H u;a •anr.a11. 
IH &n H[lO U 

-~· .. , 
~ :::_:_u fil 7 01 

tcTOR 11100 '] 

L{,! 

r-- ADDRESS OF ROUTE ,._ 
PATTEI!tl UP'AHSIOH flllE 

~ 

IIOUT£ ,ATt(RN UP'aNSION Ull£ 

0 
l-,. 

CIW (T"E 1,2,),4) 

r-- AUXILIAIIf ADO"£SS 

117 

~ 
~UX I LiliA! ILOCK 

Clll _(~TP£ 5,U · 

CHARI· 

SCA) ~ !CRJ> $CRI 

i.!!.:'~L .l!.?:.!.!l (IH) I U•U) 

SCII --~ SCM7 SCRI. SCRS SCU 

I ;;;--1 ...... 
SCA 11 I SCR 10 I SCR9 ..... 

I I 

H'Rl~ I SCR14 I SCRI) I SCR!l I 
.jl. 
V1 
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1 
j 

C. TYPES OF CIW 

) I CAU.TTf'll 
till (4-G} 

lfPE I ($P(ClAl SERVICE 

Tfi'E 2 (IllY) 

UP[ ) (FIT) 

TTPE & (TEST l 

TYPE S (INTif&) 

D. lTPES OF SClll 

CONTROL-I.IORO 

1111-TTPE STO (00) 

Tlll-Tfi'E IIEV (01} 

UI-FIT (10) 

TU-S'E '(11) 

£. • aourt 111(0[1 [IHIISIOII 

1 ~u IU 
OlLTrPe 

(I S-5) 

1 
NAC 

~nP£ 
(1~!2) 

1 ,,c lt.L'1'1Ai 

WROII 
1/iC <:UTm 

(22111 

!olll)il 

~ RI 
~~ 2210) {15-5} 

~ I ~A" I CHART 
(ll-7) (4-0) 

TRI I CH~RC( IIIDH A 
21-21 (20 ( 11-S} (4) 

TRI J. I CHA%£ INJ(l A 
12-llM:i'!l ( 1 2-Sl 4) 

Ul I Eli: Tl?E 

12-11> !',20) 
k !I~C 

1&-12' ~:=~) 
TRI sn RI 'CALL THE CHiJ 

21-Zl (20·10) (9-5) 
TIP( 
1}-()1 

TAl - TRUTIIE11T I"OICATOR - 00 • ST'-~DARO, 10 a FAT 
01 • R(YERSE , II : SPECIAl 

HElD HEAD lUlE • 1l 

I.DOHSS OF ElPA!o!SIOH TA9LE 110\ITE INOE~ 

--------------------

-------------------

N(ll Rl 
('2.1HC) 

IGN 
(9-0} 

------- At.Z~o 

(71•0} 

---------

PI 
(ll•J) 

~ (I,_, 

,, 
u-o, 

rn 
0·0) 

RU2 (IN o'cTAl I 

e 

0 

~ v 

() 

n w 

Issue 2: December 1, 1970 



i 

Q. 
I 
i 

0 

0 
1 
1 
~ 
~ 

1 8 . 

MHO MEJ!O fABLE • 14 

rl ACORESS OF (XPAPISI ON HBLf 

~ 

~~ ~VCII HI ITCH 
(12-20) 11~·11>) ( 15·11) TYPE 1 (COIN) 

) 
!Nl!P[ ~VCI! !WITCH 
cn-2oJ (1?·11>) (I 5·12) 

TYPL 2 (14jH1il 

RAT[) IN ITCH 
(1 S-12) 

THE ("ESS. 

TYP£ 4 (OtHER l 

NOII-COIII 1001 = OETAIUO BILL 

{

1000 = FREE 
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1011 = 9Ul~ SILLED, UNTillED 
1111 =BUlK 91\.lEO, TIKEO 

{

uno = FREE 
COIN HOI LOCAl 

U11 CCIU lOH( 

,+ 

"" 

ll-47 

I ! CHaRGE IHOEl t-

I JP 
(b·S) 

cuft l'fPE 
0~} --g·IP( "ESS~GE C~G TYPE 

(11-q) B1l7e-~IIDEX (J-0) 

CHG TYPL 
0-~) 

CHG TfP[ 

0-0) 



11~48 
l 

t. CJLL ~ T 011£ lt.EI'CU 

i 
Ull STORE H(:.C liSLE • 0 

A~t•<~s or Lilli usr HUe ~~---------'-N-tE_x ___ r_o_N_· ______ --J 

T!iN I ~ 

i'iEAO CElL "J 

-- ----- -------J 

r 
RC;T,; .. ""'-p:."'. 3JEl 1j----;oSTtDLE THII 
{l?)li_~i]J(~._J:.!_l ------ -- -~1~0! -
i . .-.~ j LEAST TOLL lSI! 

l { U)J-- -- --- - ;_- - -- - ~~-~---
UAi'FIC P(G CCUiiT 

- ------------ -~-------
lRAFF IC-Ov[RflCW TRAFFit·fiSME 

(21·111 (10-0) 

r 

PC! NH~, 10.::~. 3JE AOO!IESS Of ACTI vnY SLOC(-
(71) t<ll n:: d1'l 01-oJ 

-~- ---------------
TNP 
(22) ------------------

TRAFFIC HG COliKT 

--------------- ------
TRAFF IC·OY[RflO\I TRAFf IC-~S~~( 

"· (21·1 l 110-0) 

T'!'Vf: '2 WlY 

.;.:: 
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E. ICTI V llf llOCl 

c c 

0 0 

1------4-0~CH-+H-+--4-11 I , I 

1 c · ! i I ' I I i i i I 
'-----L...I-'--'-.!_L.. ... .L..Jic..L.lLLLl..UJ 

'-----r ---___ ______./ 

ACT! VI IT BITS 

ll 8t!S1 
I : WU 

F. TRUNK REGISTERS ('\AE PKT ..ORO$} 

0 . 

""'..., 
(_) 

TYPE 1: ~T-·-8:1 r1 t<GT HE )'T TWI< l 
(22i I(!!; (lO) ( lq) c~ t~~v S:Y1"130L ,___,_ ____1_1~:QL "LLU TYP£ 2: CTHER 11 !"a 1 11 ltl~ T 
(72) (tllj(?J) ( 19) ( 1~·0) 

ICLE COtE : 24 If GUA~D r 1/'I!IIC, 

• 2!. If NO i>U~Pa Tlfo' lNG 

If IDlE- {1. 12• 11-

.. , ...... 
~._) 

(J 



., I 

0 

G. TIUNI CUSS COOt (Tln) (IPINSIOfl 

tti:ao HElD uat £ • • 

INDU • TIC&. 

TlCL•TWI 

TKCL·TWZ 

nn-no 

TKCl·TW4 

I FOR OETAilEO LITOUT OF l111•TW4 SEE: 
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US£R'S MANUAl fOR REQUESTING TRANSLATION 
SIJUOUTIKES. 
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( 

-

I .&CilUSS OF TGH - TABLE I- --f 
~; 

TGN - TABLE 

_. 

PRI~UT Tli' 

----------.... 

THP' I I II f ULt: NO ·I TlCCL l JJO. Of llllJII~S 
('22) ,('21) ('20-18) ( 17-lll) (9-0l 

TY'£ 2 j:'J I A:.tllliART ADDqESS 
().2-20) (lq·ol 

TY'E 3 ALL ZERO (liN ASS I GHEOI 

!. AliXILURY ILOCU 

PATTERH 
1 

(2->IA• TRUNKS, HBlE NO. Sbl 

o:=-
!If! ON TrCL I NO. OF TRI.H:S 

(22·1!) (17-10) {')·0) 

11<'11 () )IHSl£ MO. TN!l 
(72) ('21) (20-!ll . , .... ~, 

THII 
.. 

lHN 

flU( 

TIIH 

. PATTE•" 
(Ni&Y TAIJioiK.S TAIIU UO. >6) . 

WI lOIN TUI. I !C)· rk TJ!I,Wii(S 
(lZ·It) (11-10) (.,_Oj 

'DIP II 0 ' I I II 
rm 

(221 (:ll) {20-1~ ( 14-()J 

1Nif 

Thtl .-
TNU 

n.w 
T¥£~ 

(17-o) J 

IIIDEX- TGII 

-

J 

PATTERN 
{1•\/AT TRUIIl. TA!L£ '10. )!>) 

~Of/ 
(22·1!) 

TP!f 0 111 
{'2'2) (21) (20-18i 
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G 
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i 

lllfOMitlON IIOTES: (CCNT) 

)11. 'tiUIII II[TWCII N""l£11 TO Tlt\llil GROUP NUM!£1 TUNSU TOR 

INPUT PARII!ET£11 • Tllll 

MUD KUD T AILE • 4 14 a 1 a 

I ltiDUSS OF HUO TilLE ~ ,-- TL!f. rsr GRIOI S\11 TCH I LEVEl -
SELECTOR INDEX 

I 
I 

I L M£10 liSlE 

r- ACCRESS GF SU~TRA~SUTiJR -- . 

- --
SU8TUNSLATOR 

~ 

PIIIMlRY Til 

0--- f -
2.5$ 

1. tYPU or Pttllllf tw 

au zuo CunsstGCO) 

TYP£ 2 ,~,I I TlCL ( TGN 
(t7·10) ('1•0) 

(21~0) j IUULIARf AOORESS 
( 19·0) 

TYPE 3 

N/XII.IMY ILOCI 
('Oil 2-WIY AND..OII IISCOR.DU COI'II'lfTI.IG T!IUIIR) 

WI OM UCOR;!II!ll ('""'fTINII NO.I H(f'lifll 110. I 
(21·11) {17-t) ta-o) 

TICCL I Tilt 
(1 1-IO) ,- 1•·01 
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;) 

II£AD 111'10 TAIL€ + 3 f4 tltiCJ • 7 ,, s .. ,, 0 es 

r .!)!\lESS OF !!{-!) H!t! t-- t-- ~~ I ~sr ~ll:ll ll:lroi 1 l£VEO. ~ 

liT fiGS 

StLECTOit 1110£1 

MElD uau; 

L-_. 

,.___: IOOIIESS OF SUITU~SL.ltO~ ~ 

() 
~ ..... 

~0 

,lllfliUT tll 

' 

f - 0 

2SS 

L-----------------~ 

I. TTP[S OF PRIMARY Til'S 

0
12)1?1°1\ l i"ll~ i TSII 

(lo) (15-0) 
TfPE 1 (UHIV .) 

TYPE 2 {IHSC.) :··:~ I AUliLIAH AC01ESS 
(2Z·20) ( 19-0) 

Ill zuo 0 TftE l (UHISS.) 

IUIIliART ILOCI 

WI Oil QuMT I crDM 
(7?·1~) (17•1'4) !!,-~, 

QIJA.'il Ill OM 
('n·l!) (17·0) 

QIJ.llil JIJU:Hs "itSIJ" f'i "SN·DIR OHol (I? (16) TiT ~~IQ'JE 
QUI~ I PUioi·OIIt 

(??-16) (16.-0) 

YllllltL£ PaRt 

Issue 2: December 1, 1970 



., 

• 
:') 

•. , 
\, 1 
·-li,.J' 

f~,-:;,.....,_ 

' 1 
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~~·-~~ 
..... ....,, 

I. tAHEJIKS FOR Y"I~Bl( ,:OIIT 

POU • FORT IIIOICATOI! - 0 a PIAJOit I'ORl 
I • MINOII PORI 

Vl"l - 'tAAIAai.E PAAT UIAICA'RlR - 011 • COIIFQENCE TIIUIIK 
001 • 2 PORT lli\IHK 
t>OO • o114Elt 

22 lilt 

VPI I 
FOR COIIFERENCE TRIJIIIS. (YPI • 3) 

1> 14 

PlllH OTHER Tlfl Of PAIR 

Plll!T TKNo OF OTHER PAIR 

Plll!T TNN1 OF OTHER PAIR 

FOR STATION RINGER AN!l 
EliYIRON!IENUt TEST TRUNIS (Vl'I = I) 

0 

r m l P¥~ r I OTHEI! '001 
~:i~~---+(~1~5~)i_ ________ ~(~14~·~0~)------~ 

C~ ,-:; • 1 (.OHII(); M SN 
(ll-13) (15-0) 
"--·--t---1.-----------~ 

~~;~'H CIM'!OII HTON 
(22·13) (11·0) 

FOR J!iCEIVERS. REVERTIVE 
TUNSMITTUS. RlliGING TRUNKS (Vl'I • 0) 

QIJAllf I I 
(22·18) 
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FOR COIN ZONE AND 
OVERTIME MOIIITORING TRUNKS (VPI • 1) 

VP~J . mrl OfH£1! f~N 

22-20 ( 15) (14·0) 

QUAIH C0f1110tl 'ISII 
( 21-18) (IS·O) 

QUA/IT COI<¥CGN 11TCII 
(12·18) ( 17·0) 

QUAH r I'!TOH (1~) 

(22-18) ( 17·0) 

fOR lOCAl TEST OESK INCC!ollHG (V'I 1) 

yp;J I p:;rrn I OT>!£R T>l/'1 
(22-10 ( 1)) ! ( 1 q-ol 

lll Z£il0 

~ll 1.Ei\l 

QHA!Il I >~T...'ll (LA) 
('22.-18) (17-0) 
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i 

'320. T~IJ!U CIRCUIT .11UM8ER-TR~NSLATOR 

l 
HEAD ~EAD TlBl£ • S 15 'I 8 7 

IDilRESS OF MEAO liSlE 'l- ,.- FII.ME 8 

SELECTOR 

L I'EAO USLE 

..-- AOCRESS OF SUSTRAHSLUCR !--

L------------
St;BTP.t!<SLATOR 

~0 

PF Wtl'f TW 

j 
_j 

I 
/ J 

L-_ -- -

255 

A. TYPES OF U !MART Til 

All ZERO • UHASSIGNEO ITPE.: UNASSIGNED I 
~-r--------r---------------~ TN >I 

(14-0) TYPE: ASSI~ED 

/' 
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UII'UT I'AltAMETE' 

7 • 0 
I I -, 

rl UlfN l IIEIJOC ~ 
I :OELECTOR I INDEX I 

HEAD TJ!LE (fliED IOORESS) 

0 

~ ADDRESS Of SUBTRAIISUHOR 

-
~ J 

,......--

sua TRAil stf<T 01< 

1\Jllll ART IOORESS 

~ ..._ 

~ IUXIL llRY SLOCI I 

.· 
I fO• 0£TAIL£D DESCI!lPTIO<I OF TilE 
J.U~ILIM.Y III.OC( .SU: 
USU '5 MAIIUIIl fOA 7RIHSl.ATIOI\I 
SU611MUIIiS . 

~ 
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f: -.us OF HitAD T-E t- ...-- RlUC WIN I tOlOIII 

i Slt£CTC¥t INKX 

' ·L IIWTMU 0 
PA"Ilflf!: 

PBX-STOP IIIIIIT lii.J'!&EA ( STQ!i / 

~o~~~.ON s-r ,.;;; 
(:22-li) (17-l!l 

A*ESS Of SU&TUHlUlblt 14-- Ol IITPI 
f2'-21l (:o- ; ~ J 

- -
0! 

PI lf\MY 1V 

102311----------..j:J 

C) 
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GLOSSARY OF ABBREVIATIONS 

A ~ Access Code Required 

ABB - Abbreviated Class Code 

ABD - Abbreviated Dialing 

CHART - Box I~·:.:·::her for Screening Code 

CHRT - Ch~rt Class Column 

CIW - Call Identification Word 

CR - Cac.cel Rotation 

Dl - Digit Number 1 

DN - Di~ectory Number 

DFC - Destination Peg Count 
Register 

GS- Ground Start 

DID- Individual Line 

IP - Immediate Pre-emption 

JSF - Junctor Switch Frame 

JSG- Junctor S-ub Group 

JSN - Junctor Scanner Number 

.:. :~: CJ., - Line Eqpt. Number Class 

,.,: . .::. - Le eat Significant Bit 

LGN :,ine Group Number 

)i.A.J - ;iajor Cl.ass 

MLHG - ~~ul tiline Hunt Group 

Issue 2: December 1, 1970 

.· 

MSH - Master Scanner Number 

MTDN - Miscellaneous Trunk 
Distributor Number 

N.AC Noraalized Area Code 

B¢c - Normelized Office Code 

N¢GR - Number Group l:u:ober 

NTPI - Non-trunk Pro[~f.'i'>l Index 

PBX - MuJ.tiline h'\:nt Group 

PBXN~ - PBX Nu:ibe:r 

PI - Progra~ Index 

PLG - Precedence Line Group 

P.RP - Polygrid Route Pattern 

PS - Program Store 

PTW - Primary Translation Word 

QUAN - Quantity 

RCD - Route Control Digit 

RI - Route Index 

SCIW -.Supplementary Call Identi­
fication Wo1·d 

SCR - Screening Code 

~ SG - Special Grade 

SH - Dual-Homed MLHG 

SPI - Special Program Index 

STHT - Start Hunt Number 

TAG - P.S. Address of Pl'W 

TCC - Trunk Class Code 

0 

0 

0 

•• 
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/ 

TGII - Trunk Group· Humber 

TKC.L - Trunk Class Cooe 

TLN • Trunk Link ~etvork 

e TliN -"Trunlc Network .Number 
i 

TNP - Toll Network Protection 

TPI - Trunk Program Index 

TSF - Trunk Switch Frame 

·JD 
. I 

TSN - Universal Trunk Scanner Number 

TW - Translation Word 

UTTil - Unit Type 

VG - Voice Grade 

VS - Voice to Special Overflow 

WRDN - Word Number 

0 

() 
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1.1-60 

DIAL TONE CONNECTION• 
SP 

LIN£ Lo ORIGINATES 
I 

1.111( SCA!IIIER O£TECTS ORIGIIIATHlll 
I 

llll£ Bc.>ST-IDLE BIT MARKED BUSY 
I 

LIM. 5C••1£R NUW8£R LOA0£0 INTO 
LIME s:;,·I!CE REQUEST HOI'PER IN 

SP Ull. STORE 

UNLOAD POB - NETWORK CDN•ECTIOIIS 
fOR DIAL TOllE SET UP 

EXCEPT fOR LINE CROSSPQINTS 

F.i.LS£ CROSS & GROUiiO (FCGj iE.Si ii.itOE. 

I 
CLOSE llll£ CROSSPOIUS 
W~([ POwER CROSS T[ST 

I 
CUT -OFf fERREED 

OP(RATEO 

I 
:IlL TONE RELJY OPERATED BY 

SIGHAL OISTRIBUTDR 

I 
~<,;PERVIS!ON TRUSHRREO TO CDPR 

I 
JU~IC~ Cl!IGIHAlii!G REGISTER {ASSOCI.tTEO 
•i7' C~FR) iS iolllil£ R£AiH' Tu CiiUIH PuLSES 

{5C~ AOORESS IS STOitED HERE) 

I 
I 
I 
I 
I 
I 
I 
I 

$[[ IIOTE I C C 

UNLOAD llll£ SCANNER liUII8£R FROW liNE SERVICE nQ>.EST ;,OPPfR 

I 
. CONVERT L Ill[ SCANNER NUIIBER INTO LINE EOiJ IP'-'! MT ~·J\<3£ Q (LEW) 

I 
HIJNT & SEIZE IDLE SENIOR ORIGIHHIXC ~U;!S'ER ($0'1) 

A liD RECORD LEI 

I' 

I 
CONVERT LEII INTO PROGRIJI STORE 

ADDRESS fOR lEN TR4~SLAT ICH• 

TRANSLATION IIOVEO TO SOR 

I 
IDU CliSTOWER DIAL PULSE RECEIVER 

(COPR) SEIZED 

I 
OIAI.IIG PATH SELECTED fROII ITWK IIAP 

I 
UWK PATL & ASSOC IAT£0 ORDERS LOADED INTO 

PERIPHERAL ORDER BUHER (POB) IN SP-CS 

•LINE EQU!PIIENT NUIISER TRANSLATION CONTAINS: 

LIIIE CLASS 
0 I RECTORY NUIIBER 
TYPE Of CDPR 
SPECIAL OR IG I NAT lNG FEATURES 

l. IT lo!UST BE ~EPT IN 111110 THAT 110 ONE CALL IS PROCESSED TO COIIPLETION BEFORE THE PROCESSING Of .I.IIOTHER 
·CALL STARTS. EACH STEP IS COWPLETED I II TURN ON SEVERAL CALLS BEFORE THE NEXT STEP IS EXECUTED. 
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INTRAOF.FICE CALL 
SP SE£ IIOT£ I cc 

DIAl T~l[ COIIIECTIOII CCWPLET£0 

I 
OUl PULSING DETECTED BY 
SCUll(~ & PLACED II JUNIOR 
OIIICtUTIIG REGISTER (JOII) 

I 
fll!$T PULSE Of FIRST 

0 "IT STORED Ill JOII 

LC'-0 SOli ADDRESS Ill 
Rt >"Ci£ 0 I AL-TON£ HOPPER 

PULSE CIIUIT < :' '~ T 
OICJT CC~O!;;~,; ·c BE 

HCIST[RtO i • .:.< 
j 

l•··: •: 1'08 • DIAl TON£ R[LAY 
REU'-S.£:J 8Y SIGNAl OIS'RieUTOR 

I 
PULSE : :•Jn lOADED !liTO DIAl 

YlLS llG & A8AIIOOI HOP!'[ I 

I 
SCUll[!! cO<I•t•U£S OET£CTIOII or PUlSIIIG 

I 
2HO OJCJ• 'JLS£ COUIIT STORED Ill JOR 

UNlOAD REI.IOVE-01 Al-TO~E 
HEQUEST FROiol HOPPER 

I 
INOICATE DIAl lONE R[I.10VJ.l I~ Sv 

I 
REMOVE-IHAL·TONE ORO£R LOADED t N P08 

PULSE CDUIIT (FIRST DICIT) STORED 1111 SOR 

ANALYSIS OF FIRST DIGIT 

I 
PUlSING & ABAIIDOII HOP!'ERI 

I' 
PULSE COUNT tOAOEC IWTO DIAl 

I 
3~0 OICI: P~LS£ COUNT S T01(0 I M J()R 

I 

:; 01Gl'S ~fCEIV£0 & IIOOIVIDUALLY HAIIOLEO 
.I.S F~i!t PR{CEOIIIC OICITS 

11 \leST BE li:PT 1111 loi!IIO THI.T 110 011[ CAll I~ 
•~c:r SSH> TC :CMP\.ETION B[FOR£ THE PROCLSSI NG 
';;~ !~OlH(R (J.,L SURTS. EACH STEP IS COioi­
'LU~O I !I T _;~ ON SEVERAL CALLS BEFORE THE 
•£<T STEP • S UECUTED. 

I 

I 
I 
I 

I 
I 

PULSE COUNT (2110 DIG IT) STORED IN SOR 

ANALYSIS uf SECUHD Dl Gl T 

I 
PULSE COUIIT (JRD 0 I CIT) STOR£0 IN SOR 

r 
TRAIISLATIOII OF ~ OJCITS INDICJ\T£5 INTRAOFfiCE 

(All& TO' EXPECT 4 lol()k[ DIGITS 

" 7TH DIGIT RECOGNIZED&. OIAUO NWIU[' 
TRAIISLAl£0 INTO ULLED LEN 

i 
llEII CONVERTED TO LOC4TION OF CALlED LINE'S BUSY-IDLE I BIT, lrHICII, IF FOUIIO IDlE. IS WARXEO BUSY 

I 
I 

COIITIIIUEO 
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I 
\1 

1 

1 

INTRAOFFICE CALL 
SP ( COIITIIIUEO) 

I -
cc 

JOlt RHUSEO 

r--
UHLOA!l PO! - FI(LEASE CCPR CCNliECTI ON 

& IIAKE COUt~ UOMS Of lo TO 
AU018t£ f!INCING & Lc fO ilii<GI~G 

1<•(£ 'OW{R TEST, COIIT!IiU ITT T[ST & PR£lR 1P TEST 

I 
AnLY RIIIGIIIG 

I 
lUIISfER SUniliVlc::~~C~~Ar Lo TO RIIIGIIIG 

I 
DO SUPER'dSO~i' SCAN OF RlliGIHG AUDIBLE 

I . 
DO RINGING TRIP SCAN OF RINGING CIRCUIT 

I 
USII'l:R DETECTED BY RIIIGIMC TRIP SCAIIIIER-liiMGIIIC 

lRIPKO 

I 
LOAD RIIIGI~ TRII' MOI'I'ER 

IIIILOAD POl - RELEASE RIIIGIIIG &. 
AU018LE 

I 
COIIIIECT lo TO Lc VIA NTWIC; C\IT-TMRU 

iALKI~G PA•H VIA JCl'l! CIRCUlT RELAY OPERATION; 
TRAJISF(R SUPERYISIOII TO JCTR SCANIIER 

I 
I 
I 
I 
I 
I 
I 
I 

IDLE IICIIIG IEGIST£1 {II) S[IZ£0 

I 
lo & AUDIBLE RINGIIIG PATH SELECTED fROM ITWIC IIAP 

t 
CAllED LIIIE (lc) & RINGING CIRCUIT PATH 

SELECTED FROM IITWIC IIAP 

lp & Lc PATH SELECTED fROM IITft IIAP 

LOAO POS WITH ORDERS fOil RELUS£ OF CDPI, AND CONNECTION 
{>f AUDIBLE RIHGING TO lo.!. RII!GiltG TO Lc 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II' 
I 
I 
I 
I 
I 
I 

,. I 

I 
RESERVE TALK I ~G PATH FROII Lo TO lc 

( 1'011 £XECUT lOll SUCCESSfuL) 

SOR & CDPR RELEASED AHil PATH 
A8AHOOIIEO I H lj(IAOI!Y 

UNLOAD IIIIGIIIG TRIP MOI'I'EI 

I 
lOAD POl fOR RE LEAS£ OF 

R IIICIIIG 4 AUOI8L[ 

I I 
I 
I 

LOAD POB FOR TALKING CONNECTION OF L;; 4lc, 
RElAY CONNECT I ON OF L0 &. lc, 

I _. 
I 
I· 
I 
t 
1 

& TRAJISFER OF SUPERVISORY SCAli 

(POB £XECUTION SUCCUSFUL) 

I 
iiAIC£ Til( RIIIGIIIG &. 

AUD IIU C IIIC\11 TS IOU t• IIDIOitY 

(CONTINUED) 

Issue 2: December 1, 1970 

r:'\ v 

0 

0 



.AI 
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INTRAOF'F!CF CALL 

SP· (COlO' IWU£0} 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CC tliiTES I~ ~i'CS-"ACTIVATE SUI'tRYISORT SCAli" 

I 
TAll! JIG 

I 
SCA!!.V.:R DETECTS 0 ISCDWIIECT 

I 
V .•.;:: JCTR D ISCOIIIIECT HOPPER 

UNLOAD 1'08- RELEAS£ JCTR CIRCUIT 

Issue 2: December 1. 1970 

I 
I 
I 
I 
I 
I • 
I 
I 

cc 

I 
RElUS[ Rl IIGI NG REGISTER 

I 
ACTIVAT[ SUI'£RYISORY SCAN Ill JCTR Cli1CIIIT 

UlllOAD JCTR OISCONHECT HOPPER 

I 
S£ IZE IOU 0 ISCOIIIIECT REG I STU 

I 
lOAD POB fOR RELAY RELEASE OF JCTR CIRCUIT 

( (POB UECUT lOll SUCCESSFUl} 

I 
ORIGIIIATIIIG & TERWIIIATIIIG lEII'a COIIVERTED TO 

l I liE IIIEWOR1' ADORESSlS 

~i'ATK LiiKEii IDLE 

I 
ORIGIIIATIIIG & TERI.tiNATING liNE SUP[RVISO!IT 

IIEWDRT BITS IIARKEO IDLE 

I 
DISCONNECT REGISTER RELEASED 

ll-63 



:' 11-Q4_ 

. l 

( 

LIST OF SP PROGRAM INSTRUCTIONS ARRANGED BY MACHINE ORDER 

MACH ORDER-

"MOVE 

L 

RAR 

LNR 

RAW 

RM 

RLM 

. CR 

BTC 

PROG 
INSTR 

MVRR 
MVRKI 

LOG 

LOGKI 

MVMR 

TR 

HVMR 

MV1.ffi.P 

MVRM 

MVRM 

MVRMP 

MVDR 

MVFF 

MVFK 

MVDF 
MVDKF 

231-~00-102 
FIG .. 

" 

4 
5 

40 

41 

7 

21 

6 

8 

10 

9 
( 

11 

12 

15 

16 

19 
20 

, 

~ 

Move reg. to reg. 
Move reg. through mask 
Q to K 
Move logic function (of 
reg. and ~) to reg. 
Move logic function (of 
reg. and L through mask Q) 
to K 

Move contents of indexed 
memory location to reg. 
Transfer to indexed memory 
location 

Move contents of memory 
to reg. 

Move contents of memory 
+1 or +2 of reg. 

Move contents of reg. to 
indexed memory location 

Move contents of reg. to 
memory 

Move contents of reg. to 
memory +1 or +2 

0 

0 

C) 

Move 16 hits of data to reg. 

Move.F/F (1-3) to F/F 
(1-5) 0 Move F/F (1-3) to K-bit 
(00;..22) 
Set or reset F/F (1-5) 
Set or reset K-bit (00-22) 

-· 
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LIST OF SP PROGRAM INSTRUCTIONS ARRANGED BY MACHINE ORDER (Cont.) 

MACH ORDER 

MOVE 

BTs· 

XWR 

TRA..l\JSFER 

TSF 

TCT 

TF 

'1"1' 

PT 

Issue 2: December 1, 1970 

PROG 
INSTR 

MVRF 

MVPRF 

RTSF 

RTFT 

EODR 

TM 

TSF 

TA 

IFCU 

CAT 

IFF 

IFLEC 

IFFF 

IF PI' 

17 

18 

64 

65 

42 

22 

23 

24 

29 

62 

27 

28 

30 

31 

, 

Move ~eg. bit (00-22) 
to F/F (1-3) 
Move reg. bit (00-15 
preset in p reg.) to 
F/F (1-3) 
Reset F/F (1-3) if 16 bits 
of reg. are zero 
·Reset F/F (l~-,3) 'f' l~ 23 bits 
of reg. are zero 

Move (16 bits of @ reg.) 
into reg. 

Transfer to a3d. in var. 
field 
Transfer to 2dd. in var. 
field and set F/F (1-3) 

Transfer to add. in var. 
field and increment counter 
If count does not equal 
data transfer to add. in 
var. field 
If count does not equal 15 
addre~s CPD and transfer 

If F/F equals data transfer 
to add. in var. field 

If limit.equals count 
transfer to add. in var. 
field 

If.F/FS is reset transfer 
to add. ~n var. field 

If no timing bits time 
out transfer to add. in 
var. field 



j 
I 11-66 
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l 
LIST OF SP PROGRAM INSTRUCTIONS ARRANGED BY MACHINE ORDER (Cont.) 

PROG e 
i MACH ORDER INSTR !:!§_. 

-ARITHMETIC -~ 
INC ADDl<F 32 Add 0 to 15 to K reg. 

bits 0-4 
ADDYS 33 Add 0 to 15 to K reg. 

bits 0-15 
SUBKF 35 subtract o to 15 from 

K reg. bits 0-4 
SUB!-<S 36 Subtract 0 to 15 from 

K reg. bits 0-15 
HVZI-'2' 13 Zero bits 0-4 of K 
MVZKS 14 Zero bits 0-15 of K 

IKR ADDR 34 Add 0, 1 or 2 to 15 bits 
of reg. 

SUBR 37 Subtract 0, 1 or 2 from 
15 bits of reg. 

Q ROTRS 38 Rotate 16 bits of Q, 0 
to 8 places right 

ROTRT 39 Rotate 23 bits of Q, 0 () to 8 places right 

PERIPHERAL 

DS ·SCAN 43 Contents of memory 
location tQ scanner 

RAP SCAN 44 Contents of indexed 
memory location to 
scanner 

CPOM 47 Content-s of indexed 
memory location to CPD 0 CPDI 48 Contents of indexed 
m~rnory location to CPD 
with bit 14 '• 

.. 
PO CPDM 46 Content a of me100ry 

location to CPD 
CPDP !1-5 Content a of F reg. (preset) 

to CPO 0 PU 49 Contents of memory loca-
tion to PU 

PUS 50 Content& of memory loca-
tion to PU, expect answer 
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LIST OF SP PROGRAM INSTRUCTIONS ARRANGED BY !-lACHINE ORDER (Cont.) 

ISD 

ISl 

IS2 

NTK 

MISCELL~TEOUS 

NOP 

HP 

LLR 

INT 

CA 

Issue 2: December 1, 1970 

PROG 
INSTR 

SLT 

IFSM 

IDS 

ISA 

ISB 

NTK 

NOOP 

HOP_ 

RLINK 

SLINK 

DGEN 

TG 

HUNT 

KINT 

MISC 

FIG. 

51 

61 

52 

54 

56 

58 

63 

66 

70 
" 

69 

73 

25 

74 
, 

76 

77 

Address scanner, store 
an~wer in L and transfer 
Scan for dial pulses 

Iterative direc~ed scan­
ning for timing :i::i t s, 
flashes and discGnaects 

Iterative supervisory 
scanning for lines and 
junctors 

Iterative supervisory 
scanning for trunks 

Unload POBS for network 
and SD orders 

No operation, wastes 
a cycle 

Store 1, 2 or 3 registers 
in a hopper 

" Insert an idle memory 
block into a linked list 

Remove an idle memory 
block from a linked list 

Generate an address using 
a base add. and RMO detec-
to1; 
Generate an address and 
transfer to it 

Search a list of memory 
words for a specified word 

Perform a K level intE7rrupt 

.- . 

Perform a specified operation 
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RCCh'STER 
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/i'cviSTER 

··~··-· 

J~ R£6/STER 

FS~1 

10 3 
BITS BITS 

BL/F;::"ER 
Bt./.5 

REGIS.':.:,.:: 

p 
!?EGISTER I A?E.GfsTER 

l-·--··----, 

,. l 

., .. , ...... ~~··--""'· .a·mt~ ;siw·i u.~~~:~~~' ~nhttt' 9;;.·~~-. ., {} , 

Bt/F,t:"G.R 
BUS 

REG1Sr£R 

L 
RC:G/STI'R 
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I 
0\ 
Q) 
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A· 

~ 

,, 
t 
}: 

:~' 
···~ 

:s 
0 

T.WWSt.,t~TtJii! lc.KECI.IT£ 

C"'NS.l.A 1alt 

,PERIP#At. 
TRANS.lATOHI II A.O.ORESS 1--
SELECTOH TR,ttNst,.tTC).('S 

~ 
\!! 
I 

SP 
BUS 

2 
I.E ..A OS 

.5 
t.I'AIJS • 

..• 

M,ttTCN 
CI.RC(.!Jr 

.. ?-1-
UAP.S 

V'll, 1/t!l 
1/4~ 

I--

.!JZ 
Ll'.;tM 

' 
1/81/B ;p't; caCJ£ 

/t# 
U:APS 

CPJ:) CPO 
8(.15 

CHOIC4' 

E#AIJLE 
VERI~Y 

A/JtJRE:5S 

CPJ:) 
ENABLE 

APIJRt!SS 
~f' .A'EC(.ITE 

CPO 
;4UINT1iNANC£ 

&IS 
«-.!J PARI1'YOIECKS 
·I MAINTENANCE 
-I ASW SI6N..4l 

0 () 

AMTCH 
CIRCU/r 

/If, 
LEAPS 

ECHO 
SIGN' AI. 

.3(:; 
/.l:AOS 

PERIPHAL 
.-ti.ODRESS 

2 
LEA'/JS 

I 
LF.;t.D 
f"'A.SWJ 

I G. 
UIIP.S 

CPD 
TEST 
,lh~? 

A'£,'5:::-r 

-·· .... .-'¥'R/r-H""'.C. 
ANSWER 
ANi/ASH' 

FROM SC.;t~-4' 

Sigaal Processor 
Communicati~ With the 
Peripheral Units 

t 0 0 • 

,\ 
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;f 
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.'J, 

~~. 



I 
\.._ 

.. 

... 

c 

~-.. 

0 

.. 
" .. 
::: 

,....----.1" 

~ -
®~ 

, .. 
i 

.. 



11-71 

! ! 
! 

! l : ~ ' ; ! ! I 

I I f ! TIME-OUt i £XECl/TIONS OF" 

:.' . f I j llr I if; +r:~~-;:s;;~.:~x) 
I I :. 1 1 : ~,,: TIMING SIT ~~~--~~--~~ 1 ;! 

F~ /)JAL PUL~ES --+ ....... ,4 .. , .... ,-, -INTERD/61TAL PERIOO 
· __ • ___.___1 .LI -'----'-.....1..---- : ! ' --'---'--'-··· --- -----

I' 

·~j 
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l 

J 
l 

t 
' 

i 

I 

DIM 

WlWOund 

or 
unwinding 

not 
required 

FINISH 

not 
multiple 
maint int. 

I cannot un­
wind. etc .. j 

H,J, or K J 

I interrupted 
~~--------~----~ 

SKPAUD 
MRKAUD 

multiple 
maint. interrupt 
or 

DFIP etc. 

HLTEST 

single 
maint. I . 

l mult. maint. int. 

lnain1~. 
inteJ~rupt 
or b:i.n 
storage 
interrupted 

i t maJ.. n t .~ n er-
rupt interrupt 

of 
H or J 

EGBN next 
lower 
call level 

I 
REFER 

audit 

ECRSUM ~ EA audit 

0 

~ v 
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PROGRAM ORGANIZATION 

-
MANUAL INTERRUPT/ (A} 'r-_..;.EA~--·(/ (B) 

EA 
MANUALLY MANUAL FAULT 
INITIATED(1--__;_...;,__;-i RECOGNI-

EA 
~ROGRAM.<;; / I~ T!ON 

• I ~, 
I--"""'!-C...;,C_MI_...;,S:.MA_T_C...;,H~-----t~ CC FAULT 

_ RECOG. PGM ORGANIZATION • 
REFERENCE 

231-011-101 

~ • cs REREAD FAILURE I • 
~ ·t-~---------hCS MTCE. PGM 
~ ORGANIZATION 

(D) 

FR I 
Q • I 231-011-102 ~ PS REREAD FAILURE r-----------------------t••t 
M r---------------------·~P~S------~~ 

(E) 

FR I 
~ -
~ I••._--~?~U~F~A~I~L~L~==~------------~~----(Fy---~r---------------------~••1 (F) 

~ b PU FR I 
::> l..._ 
~ i .:.O?.EAK 

(G) 
ERROR 

ANALYSIS 
(} 

?OINT INTF~_R.UPT 

(JJ (H) 1-----------, ,.-------. RESTART I EGBN 

INPUT/OlJI'PUT 
TASK PROGRA."1S ----,--;:-:===:-1 231-011-101 

INTERRUPT J PG. 13-H, L TASKS 
LOW 5~:SEC LOW PG. 15, 16-TIMSTAELE 

.l:roc-RI,--O-R_I_T_Y __ +C..:LOC=:..;K::.~ PRIOR. TASK H CN J --- n;r. 
,.. LP TASK. DO ALL HP 

\".._I_NT_. __________ --1 WORK. RETURN TO 

§ HIGH f , .. _________________________ ~EL·xpRIORITY 

f4-----:::-C_?_P_E_R __ F_U_L_L __________ -! K • H ON H --- FINISH 
,.-~---:(:--:-)---,~ INT. LP TASK 

1-------------------------lt•lS~I~GN~A~L~P~R~OC~:_I· H WORK. TAKE AN H I AGAIN AS SOON AS 
DONE. 

BASE (L) LEVEL 

J.'.AIN ?:::1 PREFERENCE CLASSES -- ABACABADABACABAEABACABADABACAB ----
231-011-101 FIG. 11 1 CYCLE = 1E, 2D, 4C, 8B, 15A 

.+------------11 INTERJECT lf+-----------, I I 

' 
I ' 
; ' 

I 
l ! r! _C __ I.A __ S_S _ __, 

~ E 
! CONTROL 
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(A) 
FIXED WORK 

STRINGS 
ORDERED BITS 

BUFFER 

(B) I 
fFWS OBB 11----------41 

(C) 

~F'YlS 
. 

CBB 

i (D) 

FWS OBB 

FWS (E) OBB 
CLASS E 

'!'ASK 
DISPENSER 

NO. l 

CLASS E 

I 

' TASK ' l 
NO. 1 J"-

-tl:. 

CHECKED AFTER COM­
PLETI0:-1 OF E.>.CH 
TJI.SK DO!<"E BY A 
TASK DISPENSER. IF. 
INTERJECT WORK 
EXISTS, IT IS 
PERFOR.'!ED 
IMMEDIATELY. 

BASE LEVEL 
231-011-101 FIG. 1 
FOR DETAIL OF TASK 
DISPENSERS (JCBS) 
DONE IN A.'IY 
PARTICULAR CLASS, 
SEE PFlA004, 
SHEETS B6 & Cl. 
PDlA001, Par. 1.26 
1.27 

RETURN TO TASK 
DISPENSER IN CON­
TROL, UNLESS THERE 
HAS BEEN AN INTER­
JECT REQUEST. 

11-73 



' ,; 

11-74 

DECODING OF WORD 0 OF THE "SA02 CALL REG" MESSAGE (the State Word), 

22 21 20 
D 
p R 
M 

PT= 

T¢= 

19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 Q_ 
N T l5ll_ 

I s ¢ L PM F I T p T 
s A I ¢ 

PROGRAM TAG - Defines state register is in. If Q'I-1 
register is on a queue (e.g., P¢B queue) or a timing list 
{e.g., 100 msec timing), notes in appropriate PF should 
indicate the state associated with the PT value. 

TIMEOUT BIT - If a 1, .indica.tes that rccri.:':.ter i'las been 
active for at least 5 minutes without !JeiLcr idled. If 
the register is a timeout type, this is th~ rnost likely 
reason that it was idled by the audit. 

0 

-, 
) 

PMFI -- PATH MEMORY FORMAT INDEX - Defines the ty-pe of network 

LI --

T¢A = 

NSS = 

D?}l = 

connection associated with the register. 
Typical Values: 
0 - No Connection 
7 - Line to Trunk 

11 - Line to Line 

LINKED INDEX - If a 1, indicates that several registers 
were associated with a call. Word 2 of the register (the 
link word} will have the starting address of the next 
register associated with a call. The linking is circular 
with the register having primary responsibility for the 
call (the master register) having bit 22 of word 2 - 1. 

TIMEOUT ACTIVITY BIT - If a 1, indicates that register may 
be in a transient state but that register is not lost. · 
For more detailed explanation, see PD 1A012. 

NON-STEADY STATE BIT - If a 1, indicates that register is 
in a transient state which usually doesn't 1wst more than 
1 minute. For more detailed explanation, se2 PD lA012. 

REGISTER IDENTIFIER- Defines type of register. Note: 
the same physical block of call store space may be used 
as several types of register: , e.g., the incoming, 
originating, and outpulsing registe~s all use the same 
engineered call store register space. The register 
identifiers are listed on next page. 

DISPLACED PATH MEMORY BIT - If a 1, indicates that the 
path memory information, normally stored starting at word 4c:> 
of the register, is stored in a path memory annex register · 
located at the address stored in word 4 of the register 

Issue 2: December 1, 1970 
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l• 

0 

l 
j 
~ 
! 

iCE> 
• r 
l 

-~ 

DECIMAL 
VALUE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1 .... 
~::I 

l6 
~-7 

18 
19 
20 
21 
22 
23 
24 
25 

OCTAL* 
VALUE 

000 
004 
oi.o 
014 
020 
024 
030 
034 
040 
044 
050 
054 
060 
064 
070 
074 
100 
104 
110 
114 
120 
124 
130 
134 
140 
144 

REGISTER IDENTIFIER TABLE 

REGISTER TYPE 

_Special-see hote. 
AMA 
Hotel-Motel 
Disconnect 
Incoming 
Outpulsing 
Operator 
Originating 
Permanent-Signal 
Regular Ringing 
Special Ringing 
Coin 
Temporary Transfer 
Conference 
Intercept-Announcement 
Trunk-Flashing 
Local Test Desk 
TLTP/STTP 
Trunk Maintenance 
DDD Service Observing 
S x S Incoming 
MCC - Permanent Signal 
ALIT 
Snap 
Reverting Call 
Incoming Trunk Test 

PD/PF # 

141 
162 
134 
130, 132 
135 
146,147,148 
130, 131 
143 
133 
133 
140 
160 
161 
144 
130 
042 
040 
045 

143 
041 
073 
142 
045 

NOTE: An RI-O and-a PT-7 indentifies a register which an audit 
found to be in an invalid state and thus marked in trouble. 
In this case the register type is destroyed, and it is 
necessary to deterrr~ne the type of register by its location 
in call store. 

* OCTAL VALUE - Positioned as in register. (bits 21 - 17) 

/' 
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ESS II 0 0 • 7-68 DIRECTORY NUMBER RECORD 
CONVERSION 

12-1 

NO. I ESS OFFICE CODE J" g 1--
T~L.COr 1 a 1 

· BASE..-.:...· ..---:--:,-CONT. GR. __ 
C I t f 10 II 

FORM CODE I ESS UNiT Suu....4.sur.INA 
., jt ~ ,. 

HUNDRED r - ~ 

>- LINE EQUIPMENT C)~ l-----C_L_A_S_S....-IN_F_O_R_M_A_T_IO .... N ___ ---l SUPPL 
,5ffi NUMBER ~8 LINE CLASS CODE EOPT. FEAT. INFO. OLD 
H:.:: /. 

k • w :L ..J P i i ;_ i a: II FR[ TEST! C JUfi fTR A0i w ·o1RC:CTOR't 
~i l:i :i ?i ~ g ~ ~ ~ 8 F F P P ~ 2 TRC GHO ~N! A02 e> a1 NO. 

_ a z fE a:~ 8 ~ ~ i 8 X 8 .R R !. b ~-;4+--~+;S7-7ll'+-+--f.A:.;;.OO:t:S""ER;:d'O~T.;iR ct t:: 
~ u r: ln 11 ,.,. .u u ~~ '' w n 4 .ss u n u •• •o .. ~ ., •• •s •• 47 •• •• !O !!it •• u.-
C eo oo o ~ o .:3 oo hi 

51 IOO I Z I I I+ lv 
52 00 I 0 I ..3 14- lv 
53 tJO 0 0 6 0 07 

OLD 
CABLE 
PAIR 

NEW 
CABLE 

t _____________________ L~~~~--------------------~----------------------~ 
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12-2 

J 

DIRECTORY NUMBER RECORD 
CONVERSION 

ESS 1100. 7-68 
TEL. CO: 

OFFICE COOE .s- g + 
tiUNm£:0 '' '";{ 9 ;, 

NO. I ESS 
i • ' 

BASE 
1 1 1 1 CONT. GR.Til 

ESS UNIT SvC~ASu,.Y&I,t 

~ Ll NE . EQ~lPMEN T ~ ~ 1------C_LA_..:_SS,;_,_,l_N:_F...::.O:_R.:..:...M:_A_TI....:.O.y..:N ___ ~ SUP PL. I 
offi NUM ER ir 8 LINE CLASS CODE EQPT. FEAT. tNFO. OLD 

FORM COOE: _lL 
•• tS 

NEW 
CABLE 

OLD 
CABLE 
PAIR ~~ hi ~ ~ g g ~ !j ~ B F F F P ~ 2 TRC!CNO CNF !AD2 ~ 25 NO. iii 

t; ~ ~ 11 ~~ :r: ..J P I i Z i a:: l FRE TES TTC LHT FTR 1.0 I DiRECl oR'f! w 

0 z f: 00 j8 ~ ~ j 8 X 8 !? I{ (., b 4 Sll ADO SER DTR ct t:: 5 
F~~o~"r'a~·~~O·~·~.~ .. ~~~~+l~7,.~~~~~o~"~"~"~ .. ~~~"~"~,.~·~o~·~~·~3~·~·~·s+=·~~·~1~·~a~·~,~so~s·~s·~s~s~~------~-----+----~~c:> 
01 iO? 3 Oi..f :Zi/..0 .v' 
o2 k:?v z c:;:..;t- 3 o6 i v 

) 

~~R! 

~., i C'J l • _-Z_tz"-¥-z:::..·~-', ':....:/ t/=--+-+--li---1~~-+-+--l-+-+-+--+--+--+-+--ll---+-+----+----+---+-----i 
! 28 I . t i 
1 2 9 co. 2 i :z-: ..sT--:t~:._c;,...o--::+-+--it-i-+-t-+-+--t--f-+-+--+--+--+-+-+'---+-+----+----+---+---1 
· -.~; .• ,. "''·7 zl ~·;tJ 

-}:J~~L~~;"'"'1~':::c,;!-'1=-"...,·5:_f.J_;9-tt---l--+-f-+-"-l--f--1--+-+-+--+--+-+-+--il--f--t-+----+ 
. -. ·:""'::~·-""'. <J'-'/-+--t--if-i-H-t-t-fr...::::::.C..,t--t-+-+--+--:+-~.-t---,.1,---+-+----+----+---+---l , :..:o; i ,; ·-·c-~:T :<) tJ/ 

. ::j-'-(J;';-!j'-"/.'-:'-/4--:-+--+-+-+"+-::t--t-+---+-+-4--+--t--::;-t--t--r:-=-t"-'-t----t----l---+---i 

L: ~~:+i~~L~ .l>~: r.~:+·!~;-t!~~~~ 6+--+-+-+-~"--+-+.:.....;..=-+~~~-+~~;;.._;.:~;.;;.:;;.:;~.;----+-----t-.....J-~ 
L:_tC1~ .-_--_;,_ +! -+---t----r-t--t-+-t--+-+--+-~-t-t-+-t-1-+--+-+---+---+---+~ o 
t;~ I l : + 
~---} --~--~-t-l--+-t-i-t-t-t-t-t--lt-t-t--t--+-+-+-+-1--+-+----+----;---+---; 

-4--t--~-+-+~~-+-+-+---+-+-+-+-;-;-~~~--+-~----~------~--+-~ 
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ESS 1100. U-64 DIRECTORY NUMBER RECORD 12-3 
TEL.CO• • CONVERSION 
W. E. ORDER NO. .-1 --,_..;...-.---;-----,iO 

. FORM (:ODE I ~ 
NO. I ESS 

ESS UNIT----------

OFFiCE CODE 
HUNDRED 

>- LINE EQUIPMENT C!la:; CLASS INFORMATION SUPPL. 
a:: z=et--------.-------r-----i 
o~l-----r--rN_U...,.M_BE-.R___,,...---{ a: 8 LINE CLASS CODE EQPT. FEAT. INFO. OLD 
~ l-=~hiTI~~hrnfmfm.tliLfiiHTffFF:nTRiiAAmlot 4J DIRECTORY 

I a:2 :CO~ AD2 C) ~ NO. 
0 - !-!:+--+-'~'7+---t----f:-;AO:::;O =sEdR .:::DT~R ~ ::::i 

47 •• •• so a• •• sa_~ 

~ d ni_J .,...: Q: I FRE TES TTC 
1-

~ 
w 1.&..1 TRC w ~ 

--:> ~~~ 
_J 

0 :c 2, GNO z a:: CD 0 ~ w ~ 0 b 4 Sll IJ... 0 (/) _J ~ 0 .. il .. .. 10 Jl X n 34 n ,. ,, u •• 40 .}; •• .. ., 46 

52 
53 
54 
55 

.. t II I ! 
72 

()1 ... 0 
CABLE 
PAIR 

17 ,. . . 
NEW 

·CABLE 

!_73. ! 
,-·::::-:-+---'!-+; --i-!--t--f-+--+-+-+-+-+-+---J-I-+-+--+-+---1-+--+--~+---+---·-+---+-----! 
! ~·4 

{ ?5 

77 
(18 

t_ ~-)-t--·t--t,-!--+--+--+--+--+-+--+--+--+-t-----lf--1--t-+-+-+-l--+-+-4-+---+---+---+--f 
-' I i I I 

1-t,---~-f~· -+!-4--~-4-~+-+-+-+-~~--+~~~-~+-~-+~--~--~+-------
-~ ~ --··-·· -- .---...\..--4--+---+--+-t-t---l---l---l~--+-+-+-+-t-l--+--+--+---+-+----+-----+--f-----1 

' ... -- --·- ~---·---<--+---il-+--t-++-+--+-+--+-+-l-+--t--+-+---l-.f--l--+----+-----1---+---l 
i I -- -·· ----~- -:--+1 --+--+--+-+--+--+--+--t---+--+--+--+-+-+----1!---l--+-----1----11-----+-----+---+---l 

.- . ---+ -~---+ ,--:--t---t--+-+-+-+-+-+-+--t-+--+--+-+---lf--+-4--+-+-+-----+----+----l----{ 
··-· .. ·- -t--'-t--+-t-+-'-1--+--t-+--+-+-++-+-+-+-+-+--+--t----t----+--+----l 

i , __ .,_ -~-+--"---.--+-+-+-+-+-+-H-+---+--+--+--+~t--+-+-+-+--t--t-----+---+--+--..; , :::J 1 ! : i I r- 9 r ;-r·-·.;..-r-r-:-l--+~!--t-+-+-+-+-+---+--+-+--11-+--t--+-t---ll--f-t----t------l'-----t---i 
. ; 9 ,;-~--t· -~·--:,r-ir-----t---t--t--t--t--t-1-t-t---+--t--t--t--t--t--t-+--+--t-r----+----+--+--f 

I ,(;.. t ' ' 

! :'." f ! ' ;+-t--t--t--il-l-f-f-t-f--+--+-+-t--<1-~+-+--J--+--J-----t-----+---+----i 
_, r·~-~-:--r'-:--r--t--+-+-+--J--J-t-t---1-t---+--+--r--+--J-I-~+--+---+-f-----+-'----+-~~----~ 
rr;l_J-~-·--r-j -i1!--i-+-+-t-+-t--t-+-t--t--+--t-+-+-+--1--t--+-+--t-----t----+-----1--1 
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OFFICE CODE ,; 
.HUNOOED 

DIRECTORY NUMBER RECORD 
CONVERSION 

NO. I ESS 
ESS UNIT Succasunna 

ESS llOO, 11-84 
TEL CO: 

W. E. OROE R NO: 6:---,,.--,=--~ • ....,.10 
FORU CODE: 

>- LINE EQUIPMENT <!l m CLASS INFORMATION SUPPL. 
g~ "----r--rN_u_M,B_ErR--r--1 ~ g t-l_I_N_E_C_L_A_S_S_C_O_O_E-r-E-O-P-T.--.----F-E-A-T.---1 INFO. OLD 
~mr- ~r-r-r-r-.---~-r~--r-+-.--r~~ 
~:f ~ ~ ! 0 5! ....1 ~ 1 PI' I 1 J. , 5 (f FnE ns nc lHT FJR ADl 41 u.•PIR~~!DRY. 

OLD 
CABLE 
?Airi 

NEW 
1---C_A.,.BL_E_-i () 

UJ 

~~· ~ ~ ~ ls ~~ ~ ~'§ .e~~·~ ~ ~ ~ lt.::~t--tT;..:.;R~C·~~N,:;:~t-+--+=-~~=.::O+.S~ER±-:~~~~ ~- ~ ~~-
n l'! 1-5 H H 2! ! ?9 ~C h• ll B l<1 ~ ~ l1 3& 1-t '40 4f... .t! .... "' 4& 47 48 49 50 51 !_ .. M!i4 

...; (£; 
CD Ci 5 ~ 

i t----+---+---4 
' 

-~--+--r~-+-+-+-+-+----r-+-+--r-+--t--+-+--r---t--r------~------~----~--~ 

-·- - --- ~ -~.i.LQ_t---+--+-+-+-4-"'-+-+---+-t--t--l!-t-+--+--+--+--+-+-----l!-----f----t---t 
f ~ ::- .:C.~~ L2:~2:~~q,...;c;_j..: o;;;....."7-t-~-f-i-i~vT-t--t---t-it-t-+--+--+-1t-t-+--+-+----+----+---+---1 

~f~ ,--=-~~-~~~~~----~-~ -v~--:o-t--+-t-t--t-'--i..;........;--i-----t-+--+-+--lr-t-+-+-+--+-+-------+----+---t----1 
}.~!:. .. c::' o -~-~.::. . ...::+.!~_,_3-+--+--t---i---i!--.,~-+--+--+---t--lr-+--t--r-+---ir--t-+--+-+-----+-----+---+---; 

~~~~~t:'~-~1;i~:~~~~~~~~4-+-~--+-+-+-+-~-i-~~~--4-4------4-------t---~---1 
,,_,, ;~''t<' .,; A 
r -~-t -fk :·- ~:- = ~--- --·- --:~~ i c>'+--+--+-+-+4 "'~-t--+-+--+--+--t-<~+--+--+--+-+-----+-----+-----i!----1\J 

t4~t;~ \.__...J v jrf-"-~o-;,~\l.r7·+-+'+++4..-t "'-+--IHf-1-t-+-+--+-+-+-++----+----+-f-1----t [!~.L:: .. ::.!_c:ll 'l- •.> 3 i d .,; 
JT01 ;,,:__3 

r-
Is:>!.< .2: D-:cember 1, 1970 



r''"""' ...., . ..., .. .,.._...._ . ...,..._""".--.-w-e-..--.. -.....,..,..,"_ ........ _____ _._,, 
~ jESS 1102 LINE EQUIPMENT RECORD 
l j<6-661 4:1 TYPE CONCENTRATOR 

LINE LINK NET 

L.S.F., BAY 

0012-5 

~- , NO. 1 ESS UNIT Sucusu~JAIA- !lt!.f 

I L.S.F., BAY & CONC. ----- MDF. VERT. _..;:;.O...::::Z:;.__ __ _ 

& CONC. 

-~ 
.,.lj 

::1 ( 
~ 
' 

j 

DIRECTORY LINE CLASS DIRECTORY LINE CLASS 
5 u:; NUMBER CODE Q id NUMBER CODE 
~ ~r-----~------~~~~~~--~~ >r-----~------~~~~~~--~ 
~ ,P I I .$ I - w p 1 I Z I 
"" I ...J PARTY 1 PARTY 2 8 F F F fJ OTHER ~ ...J PARTY 1 PARTY 2 8 F r F P OTHER 

x6RH~ X8H~~ 

0 00 

o1 tt,.Jo .; 
1 00 

o1 7797 IJ 
o2 f'Z I~ / 02 51-B.f ..; 

~) 

··J I 
I 

I 
j 

03 .f7t.8 j ~0-3~~-Jt~~g~-+-----+'~+J,_~~~~ 
1-o-4-+--..,---==----i-------+t---! , I 

05 1-.789 I : t-1 i I I 
r-+~~~---+--- I I ~I ~+-i~--~ 

06 ;1/& 1 ! ! v' 
07 &2{;6 ----~i--+i ~+-+-+--+---l! 

oa '!81J I ! I I 
09 f'I1J I i I J 
to 1f~ i I 

I 

I 
j 

1
11 i 

-·--··--+------+--+-+-1r-+-+--+----l 
'2 A_ /-" r I 
~ ..,-- i) 7 ,a:_.., I ./ 

l13 l4-5 ~· 'i:--!------t-+-1-'-j-+-+--+--+---il 

11 4tZJ I ,.; 

12 1f8! I 

114 .51.5'/ .; 14 

15 

DIRECTORY NUMBER DIRECTORY NUMBER" 

SW LV PARTY 1 PARTY 2 SW LV PARTY 1 PARTY 2 

2 oo 8tJ :3 B ( 61-tJo) I 3 00 

01 6£, to (p ..; 01 

02 B 7 7 i l l I' I 
~~~---+----__J·~~y~+-~----l 

03 tJ25:3 I I 

I 
/SP· 
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..., .• ..,. . ...,< ... -· y..., .. *""'"'oo""'·""'_.:~_.iiliignttL~' r,b . ...,,._.. . ..,r.,.,f.,. . ..,,. .... - ;.,. .. :.-:"'"rr'"-.,.;Hiilll»"""""..,;;~:~....,=liilitaii4 .• ~,,w.1:illl-·m•,,;,_""'r-<..ilii~¥ii::.i'"""~·&ioiJ'·S,ii;zs~t.ll.-e'.a:-·wOJii·lf;.;o;±::d:i: >¥~~1f':·tt~~..., .. ~? ~ .,..·rmr· "'fttiiE!t*-fOOWtfMifi~&nN·!!ieit;.-:<-~~~~""~r"'!llll. llili?I!Eilllt!l-11! 

-~ ~6;102 . ~~N;y ~~U~~~~:~~: ~~-~~-~~::YNET__::O_::O:;.._ __ 

~ 12 __ 6 NO.1 ESS UNlTSuu.ts.WMf-58+ ::c . 

. 1 L.S.F., BAY & CONC. ------- MDF. VERT.-~~----
.- --~ 

,; I 
1: 

·--~ 

I ~ DIRECTORY LINE CLASS 
I ~ : ~ NUMBER CODE :I: .J 

I ~ > i------,-------+-:o-r-o-r---r--r--r--.---1 u w 

OIRE.CTORY 
NUMBER 

LINE CLASS 
CODE 

-- w ~ > r------.------+-.-.,-,~----~--~ 

~ j · .J PARTY 1 PARTY 2 8 F_ ~ OTHER ~ :i PARTY 1 PARTY 2 F I I •.• ~p '8! I ;f. 
0 00 

01 

02 

03 

04 . 
I I 
0~ I 
- I 

X ~ n 

I 

c_l_ ___ l ___ ------+--+---1---+-+-t--+------41 

1'!7 i -.. ! I 

r--~-------- -·-· .. ----+---1-r-t-t-+--t----1 
: ·~5 1 
r--~.-------------------~-r-r-+-+-+-+---1 
! ::: : 
~_J-----------------r~-+-+-+~~--~ 

! I ·:'L_ 
~;:-, j. ?7"-:._-- I 
~.. __ ____.__:._::: ___ _: _____________ +--+--+--+-+-+-+----1 
! 12 i 
, __ ,.. _________ -·------1-+-~-+--+--+--+----1 
; 1 ~ 1 

--+-' ---------;------+-+-+--1--1----'~r----1 
! 14 I I 

I DIRECT)RY NUMBER 

· ~· ' V l PARTY. 1 { PARTY 2 .... -;, __ - -+1--
; ·JC: l r 

! -.I .... i 

I I 
-----~---------r-------~-+--+~~--i----'l-----1 

r: r/_,.-:· .-i 
,l ' ...... ,. 

I 

· .. - -·------·- -~·-------+-+--+-l--l--.._+-----11 
I I I 

L _____ .:_ __ -·-·--·-· ---;----------1--t--1--t--+--t--+---1 
I,. 

I :: 

j .4 
' ~---~-_____..!-~ ---+------+----'~t-+-+--+-+-----1 

;·;;T·--. . I 
I ,___.. 

i~~~ _ _2:2_Z_ ___ -+j ______ -+-+-+---if--f--t-t---l 

lsspc 2: D<:ccmber 1. 1970 

sw 

3 

OT!-!ER 

! ,./ 

I I I 
::::i!H,. 

--~. -: __ _._--r--t--t-
! ; · i i ! I 

1---t-----~--------<'· 1 : ' j I 

:----~ 1 I I 

i---+-----+---'-------~~--~_j _ _l___.--i--i--~ 
I 1 I 

~---~------+----·---··-! ___ ! ~l /~--i~l--+-----1 
I 

i 
i---r---------+----------~-+--+-+-+-+--!-----1 

I ' I 

i--~--------i------~ I 
i ! 
I I 

DIRECTORY NUMBER 

LV PARTY 1 PARTY 2 

00 

01 

1 02 I I I I I 
03 I I 
04 

OS 

06 

07 

03 616'/ 
09 

10 

11 Z/11 .J 
12 

13 

14 

15 

() 



0 

ESS 11:!5. 9-67 

TEL co -:,c---=--~ 

W. E ORDER NO: 

FORM CODE ., 

MULTI-LINE HUNTING GROUP RECORD 
No.1 ESS 

.. IJ 

LINE EQPT. NO 
HUNTING ORDER 

ESS UNIT---------

MAKE 
BUSY CLASS INFO 

12-7 

PAGE OF_ .. •• ,, 

CHART SUPPL 
CLASS INFO 

REF 

1- z 
:IE ..... :IE a: :::) (.!) 

g; ~ :; 1---.--.-~-r--r---r---1 01RECTORY NON-HUNTING 1-..--+-J-r---r----1--.---.f----r--~ lE ~ ~ NUMBER DIRECTORY 
<.:l - :::) '""'I :z: .J NUMBER ~ 

;::::: z: !':"; ~a:!~ ~0 ~- ~ UJ a.. >- -~::::; - - - > > ::: ~ ~ ~ ~ EQPT FEAT. < .J < 
..... 

:X: !::: (J 0 a.. 
(.) 

z ... j (J ~ ~ .... ~ f-l ~ I 
~-·-·-·-· ... ·-·--·-·+·-·---"+'-'-.. +'-'+-"+'-'+-.. +"--'0+-"-----"+ .. -----·-·'"'·;.;.'.;.';.;.'_;.;."+';.;.•_;.;'" .... l-" ___ ~~;-::_~,.--'-';•-·-·-" .. - -"--"' C\: l : • ! i --+-~--+-+~-4---+-----------+----------+-+----+----~--~---~ t----r---~-~; 1--.:.~2:...: -~i-------1--- --+---+--l ...... +--+--+--1--------+---------~+--t---__,l--- ~-------[-----+ ----1 

03 
_I 

r4 

c: ~=--'----l-----t--1--+-+--+--+--+-----+------l-t----+--- '------ ·- . --·- ---+----+---+--+--t 
_i~---+-------+---+--+--+-4-+----+-----------+-----------4--+----+----
·-fL.L ______ ~ _j_ ____ l------+----+----+----+----i :-s · r L--- _J_ ____ . ------+----1----+----4---i r-·O i 

51 i~ : --;-----+---+--+--+--+--+---+-----+-----+-+--+--;.__. _ 
_lLJ ______ I ---1--+-+-+-+-1---+------+------1--+---+--~---- --t----+---t----!r---+---t Jl I ! 13 i --~-------+--1-+--+--+--ll---+----------+----------+--ll---+-------~----+----t--+----+--i 

l~ i i -~ _JT! ___ , -----l----+-+-+--+-+--1-------+-----+-+---+---+----r-·---f--+--+--+--1 

LliJ-.-~----+~rr++~~-----1------1-+-4-~--4----~~-~-+~ J 7 ' 
18 

Zi ! 
22 

24 ! 
25 

?7 . 

t~3 j---+---+~~+4~-+-------4--------~~---+-~, 
1 2? ~ -i-------+--1---+--t----l 

I -·-----4-----t--+-HH-+--t------+-----+-+---t--+--+----i--+-+-+----4 . -- ·-----'------+--+-+-+--+--+--+-------f-----1--+--+--+----+----+--+-+-+-~ ------- -· ------+---+--+--+-+-+---+-----f-----lf-1--....,.-il---+---+---+----+---+---t---i -- ------- -----+---+--+-+-+-+---+-------f-------~hl--~1---+---+---+----+----+--+--~ --- ---------t---t--t-HH--t-----11-----+-+---t----+--+---t--t--+---+---l -- ·-··- ----- ---t---t-+-+-+-+--+-------+---~--+-+---+---+---+---+---1h-ll---l----f 
r·;:-~-=--~1·-----~--~1-+-+-+---~------~--------~~--~--~----~--~~~---+---+--~ 

Ll_: ----::.-+ ,:---+--+-l-!-+-+--+-----+-----+-+--~---~----+---+---+--1--+-~ 
LE-~------+-1' ----+--~1-~+-+---~-----~------++--~--~----t---lf--l---+--+-~ I .:t l 

Rti~---==_+-; ---+---t-t-t-+-+--t-----,.---f---l--l----+----f---+----+---+---+---1f-----l 
(;:.o---------i'---f----f-+-H-+--+-----i..._---+--f--Jf---+--+--~f---+-+-+--4 

~--~---- -----+----+--+--+-+-H-+----t----H--+---+---+--+--+---+--+---1 
~i·-----~---~t---+~~+-+-t-~r-------+-------+-t----1----t----+----~----+-~~-+--~ ~ l ~ 
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PAGE~: .....,.,..__,_.OF_ 
" .. Jt 

... 
z. 
:::::; 

MULTI-LINE HUNTING GROUP RECORD 
No.1 ESS 

LINE EQPT. NO. 
HUNTING ORDER 

ESS UNIT ________ _ 

DIRECTORY 
NUMBER 

NON-HUNTING 
DIRECTORY 

NUMBER 

MAKE 
BUSY 

W. E ORDER NO: 

CLASS INFO. 

FEAT. 

ESS 1105. 9-67 

TEL CO: ~-:----:-

FORM CODE: 

CHART 
CLASS 

•• .. 
6 

SUPPL. 
INFO. 
REF. 

.. 

ll , 11 U Sl H._ .. ~·~·~·-l~M+>-·--~~··---------·~,~··---------·~·~·~S+S~o~S~?~"---··~·~·----~~·~·----~~--~----~--+·--·-< 
00 . 1 

u Jl 

01 ~----~j ---, 
~-+-+-+--~--------+--------4~---4---+----~-----~--~---+---~--~ 

C1 I ! 
t-l""--+---f---- :.__... ___ --i--1--1--1f----1'------+-----+-+--+---+----;---j--__L. --+---+·--

0'3 t • I 
J--'""--t----+-----'f----+·-+-+-t----1f--4------+-----+-+--+--f----.,-----;----;-----+----1----i 

f"l' . ! 

~0~5----1-----~----~-+~~~--~------~-------4-+--~--+---~-----r---:--~--+-~ 

i---''-"--1---+--- ------t~----11-t--+------t-----+-+--+--+----r------1----+----ll--t---f 

~ ,1 
i 

·~:~ 
~t--<H~---+------+-------+-+--t--!---~------· ---l.--+---+--t 

,n-=:W---r--~ 
: i) l l 

r :_1 t I , ---+. --+-+-t-+-+-----lf-----+--+---l--+---; ----- i 
--!·2 t --~----t ----r·---i---+---+---t 

·~J j ']--y __ =:· ___ i ---~:--+---+--+---1 

_]:\ r---t . __! _____ :-;-t-+-+--+-----+-----t--l----f---1---+----+---+---+---+--; 

~--: ~ I l 1·-4-+-+--+--1>---+-----~----+--1>---+--+----+---+--+--+--+----l r----:7 __ ---~.... --
! '1 

~~·~----~------+---~-+-+-4~~--~---------4----------~~---+----~----~-----+----~--~---+--~ 

;-:~~----+------+--~--~~+-4---~----------~---------4~----~--~-----+------~--~---4----~--4 r , , 
t:·:-:--i -t---t-----l--+-+++-+---+-----t------+-+--l----1~--+--+-+--+----1~--1 

'l 

.) 

-~ ----~~ i' -----r--+-+-t--+-t----il-------+--------+-+----t-------1----t---L--....,..' ---l----+---1 
! 

~; =~--~~ ------Jr--+-+--+--+---+---+------lf-----+--+---+---+----l----l-------.-:-=--=--=-:-=--=--=-:-=--=--=-: . --~~ ---+----~--~ . I 
........ -~ . ..., ... _t~ 

-- --· --.·--·· -·---I---1Hf---,f---,!-~l-----+-----+--+---+----+----+---+--·---1----<f---,--l 
. -·---··- ------.... ----t---t--+-+-t---+-----+-----t-+--t--t----t---11---+ j' --+--t-----i 

.... __ -..... _ -- ----f-+-+-+-+--f-----+-----+-+----+---+----+---t--f--f--+----1 
-·--- --------·:--f-+-t-f-+--+-----+-----+-+----+--+---+---t--l--f--t----1 

.. , ---- .. , .. ____ , ___ +-+-+-t--+-~----------+------t-+----t--~----"---t----t----t----t---+---t 
I ... , ........ ______ :-------~ 

r-~- , ----~l----+-+-+-+-+--~----------+-----------~+---+--~-----r-----+---+--~--+--~
 

0 ~ ~~---~~---i 
I ;:;! I ! ! 
r~;;-~--~·r--·--·~·----+-~~~-+--~----------~----------~+---~--~------~----~--~----~--~---i 

;-.-~-·r-----!------1----+-t~~~-r--+-----------!r---------t--+-----i!---+-----~-------!r---+--
--+--~---1 

L ~l _I ______ '--------r--t--t--+-+-+-+----+----+-+---+--+---+----t---+---+---+----1 
i :·{ 

• ~5 l ' 

~--_-+,,--~+-~-+~4-+--4------~~------~--~--+----+----+--4--~--+--1 

~-~ : 
j-""?0-r---t--+----t-+-+--t-t---+-----+----+-+-----il---+-----il----+--t---+--+--1 

~.,.u.S.A. 
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e 

ESS 1101 A, 1-68 

TELCO: 
& • 

BASE COKT. CR. __ .,. . . ... 
FORII CODE: I 2 

u u 

DIRECTORY 
a NUMBER 
101 

!:: lFa! IIUIG lFS:E 
111\lliNU-" 

u "~· 
u ,. .. .. 

SUPPLEMENTARY INFORMATION RECORD 
NO.1 ESS 

lll. H. G. 

.. .. 

ESS UNIT Svec.4SjNK4 

SUPPLEMENTAL 
LIST 

INFORMATION 

21 t ( c o ~ r41a +I+; 1 , r 'B 

2t I j j ~ I l I ; I 

Iss.1~ 2: December 1, 1970 
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PAGE£90 0 /Qf __ . " :• ., 

REMARKS 



12-10 

SUPPLEMENTARY INFORMATION RECORD. 
NO.1 ESS 

ESS UNIT S IJC~,fSVNNA 

PAG£ 00~ 0oF __ 
. " ,. 10 It 

III.L.H.G. 
SUPPLEMENTAL 

LIST 
DIRECTORY 

2 NUMBER n.a:: .... 
s~ !:: !FOil VU!G USE 

MAIN IIUVB£R1 o:::::E 
<.:1~ 

>-.... INFORMATION n. a:: 
>- 1-
1- z: 

w 

.. ia t nn )I J1 lSJI. 
I 

" •• IG Ill .... 

Issue 2: [),:;ccmber 1, 1970 

ESS 1107 A. 7 ·58 

TEL. CO: 

BASE CONT. GR. __ 
a111 IOU 

FORM CODE: 2 
" u 

!i .... 
!:: 
..... REftiARKS 
0 

ci z: 

,, 

0 

~ v 

0 . , 



A, 
~ 

e 

·-' '\ 
\ ) · ..... _. .... 

•4·,) 

.i 
. -. ~~ 

12-1 
ESS 1200-B 7 -68· UNIVERSAL TRUNK FRAME RECORD 

TEL. CO. __ NO. l ESS 
• • • 

BASE CONT; Gii. __ ESS UNIT ______ _ 
I l I t tO H 

FORMCODE; ~ FRAME NO. SAY HOME OR MATE FRAME----
14 IS 20 

EQUIP. TRUNK 
LOG. • NETWORK NO. 

_J" 
<0 ...,z 

_J 
~~ < _J 0:: ...... - ~ 
>::> ~~ < !:.::: ><::w ..... :I: _J 

-U ;z:-J 
~ ..... :::> zz ,.,.; a u ..... 

z~ oo.. I- > ::>- N"· 1-_J u ::>><:: "' a;: 
~ ..... u - (!) o:::- 0::: o::z :.:: c.::l _J 

O::J- ....., ...... t-_ "' ~::e > (..) _J 0:: 
I-

TRUNK GROUP 
V> ~ ..... 
V> z Cl 
< ::.:::0 _J :::;) 

zu u"-' 0:: 
><::a w :::> 0:: 

REMARKS 0.. ::.::: zo 0.. 0:: u.J 
:::::> z :::>u t-0 

NAME 0 :::> ,..: 0:: 
0:: 0:: 0:: 

:X: 0 
c.::l ~ t- u 

11 " lS ,. 
" 1! a J') ,, 

" )3 .. .. 17 .. .. .. .. 50 

032 05 0 ,a 
033 05 (; 

034 05 ' I . 

.J_~. 035 05 

036 05 ! ·0 c 

r--· 

i:37 GS 
.. 
-- ~ 

01" 05 I 

1 V ,iJ I " 
! 

039 I O'i -

1 ·-1--+-+-~~-----------------1---+---r--1-+-~----~,-----------

--i--~---·t---i ________ l 
' l 

~-+-+~4--~---------------4---+--4---+-~~-~~------,--------

l 
·r-r----·--: 
I ' I 

-r-r~~;-------------+--r~--~1 T~ I 

--t--t-lr-t-+--+-----------t---+---+--t-1 +~----~------------1 

~--r-+-;-t-+--------------+---t--+---L_l l 
i i i 

•-+-;-+-+-+-+---------+---+--+--·><~o=r·~c>--------+ ~~:-;.31""'~"·'" 

(·~0 C6 0 
I 
--~ 

0~ 1 PS i 1 
- .. ~+-~--~+-+-~---------------------4~--+-~~~~~-l_~------+--------------------; 

042 06 0 

l 043 1 ~r, 1 : 1 
----,-----.----

0~4 · c~ 1 2 ! \l 
04S oo I i 1 

0~6 06 i 0 
I 

047 C6 : 1 

048 07 l 0 i 0 

043 07 0 

nso 07 0 

051 07 

C52 07 0 I 
~----~----+-~~~~~~~+-~---------------------1----+---4----1~r-~------- -------------------~ 
j 053 ()] j 2 
i-----

t ! ~ ::: l. :)7 0 ... ··--·---·---... -+-~--t--+-~-+-+------------+----~--t--+--+-+---~----------1 

' : C :iTS ARE DETERMINED BY SUFFIXING THE EQUJPMENT LOCA11 ON BY lOR R (SEE W-1All6-0l). 
:.L ;_;)TRIBUTOR POINTS ARE DETERMINED BY SUFFIXING THE EQUIPMENT LOCATION BY 0, 1, 2 OR 4, 5, 6 

iSH. _,J·lAl~J.Dl). 

· Issue 2: December 1, 1970 



12-12 
< ; UNIVERSAL TRUNK FRAME RECORD 

; 

FRAME NO QOsAVQHCt.l£ OR rMTE FRAMEfi. 
: n '' '' 2'0 

EQUIP. 
LOC .• 

ll l 0 i l 

J~2 11 I t ' 0 I 
! J'3 !I 1 1 ! 

j " I J ! 

. ! ! j 

' l ll 2 

r :::· -r-·ll -~-~TlJ 

TRUNK 
NETWORK NO .. 

1 

HO. I ESS 

ESS UNIT Susunae 

TRUNK GROUP 

NAME. 
0.. 
::l 
0 
a:: 
(!' 

V) 
V) 

< 
...Jo.u 
uo 
:.:::0 :.= z:U z: 

::l ::l 
a:: a:: 
1- 1-

1-
z 
::l 
a:: 
.uJ 
0.. 

...: 
:.::: 
u 

ESS 1200·8 7·68 

TEL. CO: a. 0/ r-;-r 
· BASE¥ 0 2- ~ COH'F: GR.~ 

• 7 I t tO U 

FORM CODE: 26 ,r-;r 

REMARKS 

,--··--:----·-····-t-+-+-+-+-+-----------+---+---+---+--+--+----t----------1 
:-..:'/. ~- !2 --~- --~} --)-+1--+--+--+--+--+-------'-----~'-+---+---+-+-+-+----t----------l 
~-~'~ __ J_1~ __ L 2 

,.Lll-
1 

-t-t-+--+--+-----------+---+--+--+-+-+----+----------1 
1 &J4 ! 12 1 J , :: l 
r::-:-~----~-~-+--rH-+-+-------...:..--+--+--+--+-H---+-~-------t 

~.-. .2~1 -~ ~~~-- l _:_~_:_L_J_J_J_.L-..L..---------..L..-..L...-...L..-...L......L....L...----1.._ _______ __, 
';;;:_ S:. : . ·::. r~TE.RMINEO BY SUFFIXING THE EQU!PMEt!T LOCAT!ON BY LOR (SEE SD·1All6·0l) THE 
c·~;1·: .: •, . 'i-~ ARE OETERidlNEO BY SUFFIXING THE EQUIPMENT LOCATION BY 0,1, 2 OR 4, 5, 6 
{SH SJ·V.i2i-;Jl). 

Issue 2: D·?cernber 1, 1970 
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12-13 
ESS 1200-B 7-68 . UNIVERSAL TRUNK FRAME RECORD· 

I 
i TELCO. 4101 NO.1 ESS 

1 • • 

' BASE £0 .l. 3- CONT. GR.L_ ESS UNIT Susunae 
. FORM

1 coot -~ •• " FRAME NO. 00 BAY _Q_ HOME OR MATE FRAME _.#~--

,, 
032 

~33 

03~ 

035 

0'' -D 

()37 

038 

019 

,. ,, 

EQUIP. 
LOC .• 

TRUNK 
NETWOR~ NO. 

~ . l....J 0::: 
1-1- <( . 1- :X:~..... :I: ..J 

6 0:. ,~ w.J 3 z z -= 9 ~ ~ 
N . t-~ U =:J:::C: Vl a:: - UJ 

0:: ~ 1:::;..... :!: ;:: ~ ~ c.:> ~ ..J 

0::::;; I> u _. Ct:: :::::: 1-

HH IE 1" :~.?l)?)I123J.H 

TRUNK GROUP 

a..; 
:::> 

NAME 0 
Q: 
<.:I 

,. ., 

l7 It It "' 

V) 1- ...., 
V) z 0 
< :::> ::.::0 ....J :zu uw Ct:: 
::.::0 UJ :::>Ct:: 

REMARKS ::.:: ·:zo a.. et::W 
z: =>u t-0 
:::::> .....: Ct:: 
0:: 0::: ::.:: o 
1- I- (.) 

ll .. .. .u ... " .. !0 

I i 
i--f--+-+--+~-----------+---+---+---ir-ir-'"'----t·-----------~ 

i i 
-~-t--t-~~----------+--~--t---+-T-,l-------i---------~ 

:-------~ 
--+-+-r-~~----------------;---+---+---r-r! ·r--

-~-~+-+-+-1----------~--r--+---r-~~-----~---------1 

~--~~~~~------------~--~~--~!_L-_ _____ ~1 __________ ~ 
1 1 i I 

-+-1-1-+~~---------+--!---t---;~'-'""""'''--'-,;......-------i 
i __ c~J i:_c& ~· ~ -~ j I r -" r. ' •, -. +-+-+-+---+-+----------------+--+---+--+--tl-+i ------t--------~--1 
I ~-· u·" ____.___::_~_; !---+-+-+-+----!----------r---1--+--+--·f--r----+----------i 
l :.l'i 

v~L "" vC 
,; 

I ~~3 CE 

~ 044 D6 .j G 

0~5 06 

N6 05 c 
on 0€ ! 

11'' '-'""1.1 07 0 i 0 

o~s 07 0 ! I I 

050 07 0 

051 07 I L 

L 
052 07 2 l 0 I 

l ro :: 
--+ 

2 I 1 
i 

~-~;-T 
I 

-'}! I 0 

' 
-. -----·- __________ _:___t-:::.+--+-+-+-+-+----------+--t---+--+-+-+----+--------i 

1 l 1 

0 ll ---··-----+-+-+1--H...f!-+=r+---+----t---+-+-t=-==i-t-+-+-+---+---+----; 
i 0 

i ::~= ·-~ 1 3 1 o 

t=c~3~[ __ ··--~---~~~--~~~~~~ULL-----1-------¥-----~~~~~~L-L-L-L-----~~----~~--------~ 
--~" .:::"iTS ARE DETERMINED BY SUFFIXING THE EQUIPMENT LOCATION BY LOR R (SEE S0-1All6·0l) . 

. ·. -~ ::.STRIBUTOR POINTS ARE DETERMINED BY SUFFIXING THE EQUIPMENT LOCATION BY 0,1, 2 OR 4, 5, 6 
I,SE£ SC·lAlZI-01). 

Issue 2: December 1, 1970 



UNIVERSAl TRUNK FRAME RECORD ESS lZDO-B 7-68 

NO.1 ESS TEL. CO:--
, 4 • 

ESS UNIT ______ _ BASE.~-:--..--..--CONT. GR. __ 
• 7 a I . tO tt 

EQUIP. TRUNK 
NETl'ORK NO.· 

....J <. ............ 
z:....1 
on.. 
N. 
-'-=' C:::t-
0::1£ 
:X: 

LOC. • 

~ ............ lEI 
~ ..... S~~·...:lo 5 L;:! 
~~~ ~~~~ "':Iii: ~ ~ 
~~ (3 ~--=, ~~(!) Vl ~ 

TRUNK GROUP 

ll.. :.: 
::;) z 

NAME 0 ::;) 

0:: 0:: 
t.:) 1-

FORM CODE: 26 
tf"if 

~ 
1-

~ z UJ 

Su.~ ::;) 0 
:..:::0 

uc 0:: z:U REMARKS :..:::0 LI.J :::la: ll.. z:U c:::w 
::;) ......: t-c 
0:: :.: 0:: 
1- u 0 

u n u , .. .. .. •• • • .. .. !-' F'~·--~~--~,.~~~"-+~"~',~"·-'~''~'t-n+-•·~--------------------~~-+--~--~r-+-+-------~------------------~ 
C9 0 ! 0 064 

C55 

OS6 
').57 

0 j I cs 
1 i 0 l --+--+--+---------1-----i--+--4--+--+--·---.·_--_-·-··----------1 

~--~-~-=-~~J-~·---4-+--+----------~-1-----i--+-+-+---- -~-----------------4 
c:, J z [ .J ! 

C9 

0~8 
!----!--~---'··-· -~-+-+-+-----------+--+---+---+--+--+------·------------i 

C-53 t ~s 2 ; 1 , 
t-__;..-1----'----+---· --+-++---------------+---4--"--+--+--1--
! c-s 1 I • 1 C'O --+------·--· ~ ' 

3 :ir=. l ! ... "'"~:-'/~ ,.. ~~-1.-. --. k ---+-+-+-----------+--..P.--~>--1-.._ ..... .,.~ .. -"""'' """".,_. _______ ....a1 
\ c I! 

~·--·-·---~--~----v-~··-v L---~~-r-+-+------------+--~~-+---+--+-+----- ---·-----------------; 
1 ~m · 1c .:1 • 1 i 1 
;.~-,.~. -~~., -, -~ -;-:--r--~-t-+-+-+---------------+---+-----~----+-+--!----·-- ---------------~ 
' ,, • < ' • j . 

- 'J 

! ;,76 

r m 
J . 

lG 2 

10 . ~ .. j 

.. .,~--·-····-----"·---HI-t-t----------f--+--t--+-+-t---+---------1 

; ~ 

! ... .. 

' i 
;._~~~-t_·_-·--~~ ... !\ ~· 
! COJ j l~ ! -}~--+-+-~~------------~~--+-~~--+-+-+-------+-----------------~ 

~ ..,.:. I ... .... -·+----+-t--t-+----------------+--+--i---r-+-+-------r---------------1 
r·--~-1·-; z_ .. _-_·;_~-~-~+---t-+-+-+--------------+--+---l---l-r-+----l-~------------1 
...._,,_.,.., __ _...._.--...:.. •• --, .O.~i ~~~ ·~~·_;_'...i.·--....J...~--L-J--------------J-- ..1---"----1-..L.....L..----1---..:.---------' 

•·· .-'t: s:.:·.: ··. ~ ~£7~"'¥:SEO BY SUfFIXING THE EQUIPMENT LOCAT!ON BY LOR (SEE SD·lAllG·Ol) THE 
~ ::r:; )i. S ~RE C ~7E.Rt.!INEO BY SUFFIXING THE EQUIPMENT LOCATION BY 0, l. 2 OR 4, 5, 6 
(SEE SO-iAL: .:). 

Issue 2: :J"' ;;ember 1. 1970 
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12-15 
ESS 1200-B 7-6S UNIVERSAL TRUNK FRAME RECORD 

TEL co.1::..P_L_ NO.1 ESS 
) . . 

BASE. CONT. GR. __ Ess UNIT Sus UNAE 
a 7 I I 16 II 

FORMCODL ~ FRAME NO. ~ BAY ~ HOME OR MATE FRAME ~H..__ __ 
14 t5 

fO!IfP Coc.-. TRUNK 
N.ETWORK NO. TRUNK GROUP 

0.... 
::::> 

NAME 0 
a::: 
c:J 

11 lt It ZO 

""' I- w 
V) z Cl 
c( ::::> ::.::0 _j z:u ow Q: 
::s::Cl UJ ::::>0::: 

REMARKS ::s::. z:o a... a:::w 
z: =>u t-O 
::::> ....: 0::: 
a::: a::: ::s:: 0 
I- t- u 

21 ll 2! 2l 21 l8 H JO Jt l2 )J J4 .. " 
,. 10 ., ., u •• .. 50 

03[ OS I 0 I 0 ! I ---+---+--+-+-+--+-----------11----+--+--+-+-->-------l..---------l 
033 05 

034 05 

035 05 

() l ' j i !----+-----+--+ ---~-------L---------l~· 
1 l -~--l--l-+-+-+----------l----ll--~--+-41+! - j 
I I i ' I ! il' ----~---------4' 

036 (.C 
L-.i 

037 0~ 

038 GS 

···--· '. r •. I r • ' . ..::.. ---t'-+-+-t-t--11----------+--+--+--·t-';-l _____ j ________ -l 

1-r-- i',: I l----+---·--·-------+-+-+-t-t--11----------+--+--t--:'-- .. :--,-·----+-----------1· c: I l I : 
-"""""--~.--. .,J~V.,.-+-+~-+~~---------r--;--+--'~.,;:~t--~..-,l'~--+--------........, 

t---+--cc--+l _·_~o_1 1--+-'/"-+--P-+f=----F-;?;i-+---------+---+-----+--LJ,_! ------+-~-S-~ _ __;_:4_R_£ ___ 1 
I I 3 ~ NNWk 2r...H-St/StW.-fE I ()/$ 00/ iJOQ' ! 9.ZtJ f-----t---------.--.l-+-+-+'-+-t'-'----=--"--::..;..::;='-'---+---t-=--=-:....+-':..J-...,-, -+,-·-----t-----------1 

C5 ' ' 0 0 I 6 Z ffl?/f!TT/1~ -SustJI'IITE I 019 001- tJt>tj 1 71 !-----+---- -- ------+--t-~t=-!-'-7-1~~~-~_:_:_,:_:_ __ -t---+---'-+-~j--jf-t----+--'-'---------! 
f--+--'_:- _:._,_1 +--+-1-+-~~1-t-=-~--+--~'--------'~~--+-,L.--+~~7+--'-t-+-+-+---t-1_13_1-:----------1 
t----~0-'S __ L_2+j_O~+-/~/~~+Z~M~~~~~~~T#/~t--~S.~vs~a~M_A_£~;-+-O~-~~~-t0~~-~+-~----+-z-~ __________ 1 es ! z 11 otz 4 l J .s., J.. ~~ t .s1 

~ 039 I 

I O~Q I 
l G-ll 

042 

I w 
044 

045 

. 
i 3 0 

04& 06 i J I o 
O·H : 3 ! 1 t 11 ffl?l11?11n- S't!<::tJAI/1£ 1 ~zo CJ/0 ..93 
C4B 07 i 0 0 

049 07 Q l 

050 07 l 0 

051 01 1 l 

052 07 2 0 i 
t---~----t--~-+-~-+-+-+~-----------~>--~---+---+~-+------~---------+ i n~7 rp z ! 1 '---=-L~.:...--4--t-+--+--+--+--t---+-----------+--+---+---+-+--t----;-------------{ ~ ·1 t c:? l 3 o i -. .. --:-- _______ ,_ __ ·t--1---+--t---+-+-+----------+---+--+--+-+-t------+----------i 

'T' : . :. 'iTS ARE DETERMINED BY SUFFIXING THE EQUIPMENT LOCATION BY LOR R (SEE SO-lAll6-0l). 
H:: ;,_~;,~TRIBUTOR POINTS ARE DETERMINED BY SUFFIXING THE EQUIPMENT LOCATIOtt BY 0, l, 2 OR 4,5, 6 
{SEE. SJ-lh127·01). 

Issue 2: December 1, 1970 



12-1~ 

, -UNIVERSAL TRUNK FRAME RECORD ESS IZQO-B 7-68 

NO. I ESS TEL. CO: __ 
• • • ESS UNIT ______ _ 

,RAME NO iT<i BAY_• HO'~E OR MATE FRAME_ 
. I ~ 

BASE.~,__..--CONT. GR. __ . 
• 1 • I tO It C' 

FORM CODE: .~ _ .':J 

EQUIP. TRUNK 

~ci 
LOC .• NETWORK NO. 

<C;z: ._, 
-l a:: I- <C • -lJ a:: ...... ::; 1-1- <( !- ._.._ :::c ?:o z-l - ::.:::w -l 

;z:c.:: oa.. S;?w ::::> ·z z ~ o u uJ 

::::::>(3 N. ._;::II uj:::>::.::: ""•0:: ....... > 
-Cl 0:: ... 0:: J<=<= ;z: ., Cl ~ UJ 
C.::t- ·w (Jr-- 0:.::: V') -l 
o::;: > ...J 0::: 
:::c 1-

,. 2l " 10:. l7 t 1!1 ~ ),J; J' j l~ " .. 
NAME 

TRUNK GROUP 
V') 1-
V') z w 
< ::::::> Cl -lu.J :.::0 
(..}Q a:: zO 

:.:: ::.::0 ..... ::::::>a:: a.. a.. 
::::::> z ;z:U a:: ..... 
0 ::::::> ::::> ~ 1-0 
a:: 0:: a:: :.:: a:: 
Cl 1- 1- (..} 0 

.. , 
" .. .. .. .. ., .. 

REMARKS 0 

--+-+-+----------+---+----4--1-~+------<------ -------1 
! 

--+--t-+-------1---~-1---+--i--1-----~--------1 
I 

w 09 0 IC 
09 0 

I r 055 I I 

G?G 09 ~ c I i 

l: i 
--r-~·--· 

057 09 ! 
l t::08 09 z . r ! I L. .. 

i ~ :g 09 2 I 
··o G9 - I 
-f.; .._:._ __ , ___ 

' . ;)) : 
~~e·-..--... ~ ' -'.<!i<-.._...,. .• , ... ~...,.;.-+~-~----------...-.il--.;....--l--.... -+~--
1 ::n 1 10 1 o : : ; I 
:·----:;-r!OTO:'--!·--t-i -+--t--ir---------+-+--+---+-1--+--·r 
. . . ' . -1-----------~ 

~~ l I IC !_':__ --'----.l-.
1
1 -t--t--t----------+--+--t--t-Hf------l----------1 

iC : ' 
lfj 2 i ~ i l I 

I 
10 2 jtl I I 

) 

10 j i ! 
• J !0 ! I 

WO' 

11 0 I .~ I i • I 
ll 0 ! l 
ll 1-t 0 I u 

) ·- :::·-. -t-----r-+--t--:-t-t-+-+------------t--+--+---ll-1-l-----ll------------f 
ll 1 : l 

11 : 2 : 0! i 
lj ~~- :; .-f . --
'· ___ :: .:..

1 i i 
-~~~,~-r~--------------+--+--4--4~~----+-------------~ 

·-·--· -------~-~;-+-!_ -+-1--t--------1--+-+---+-+-+---+-------l 

·------' --- ~- -;---+--+-hH-----------1--+~+--+-+-t---+----------1 

·' --.------....:.-L __ ;,__HH-+-~-------+--+--+--+-H---f---------1 
• r, .~ ; 1 'l 1 t 

) 'l i£ • ! 
··------- ----;----- --.. ·-'--+-+-t-t-i-----------t;;--1--+--+++---+----------l 
L. C':i .. L . ..:~ -i--~- __ j ; 
! ''::? ! l" ! 7 '~---t--+-t--t----------t--+--+-+--++---+----------1 

! JN t L ;_• __ -+' '--t---t-+-+-+------+--+--+--+---+-+--+--------4 r· ::1-1 --~--~-z-T 3 · ; ! I 
----·r---~------+-----,f-t-+-+-+-----------+--+--t---l,......;l-1----l----'---------i 

,. . 1 1 

·------------------ ·-""--.i.-~--I.--------.......:..-~--'--..1.-.L...J~--.l..---------' 

.. ~r: ·." .• c ': ~ ~ TERMINEO BY ~:;f fiXING THE EQUIPMENT LOCAT:iJN BY LOR !SEE SD-1All6·1ll) THE 
r,l~iitl3JTCK Pt~:;, ;:; A~E O£TERM1ht0 BY SUFFIXING THE EQUIPMENT i.OCATION BY 0. l. 2 OR 4, 5, G 
GEE SD-1Ai27-0li 

Issue 2: December 1, 1970 



: ESS 1200-A 7-68 -UNIVERSAL TRUNK FRAME RECORD . 
12-17 

1 TEL. CO. __ NO.1 ESS 
J • I 4 I 

; BASE CONT. GR. __ ESS UNIT _____ _ 
I 7 • t ,. U e :FORM CODE:}~ FRAME NO. __ BY_ HOME OR MATE FRAME_ 

t7 ., . tt 2\l 

EQUIP. 
LOC. • 

TRUNK 
NEHiORK NO. 

;;_ • ...J ci 
1-1- < 1- ::.:::1- .... :I: ...J 
zC: Uu.t 5 z:~ ,..: a u u.t 
o -...Ju=> ~-1-> ~ d I~ LZ 9: cr:: ~ ": ffi 3ii ':j 0:::1-,...., ut-_x:: ..,.,_ 
0::0: > ...J 0:: 
:I: I-

n .n n . 11 a t 1o ,, u n. 1• 

l3 I o 1 o 
13 I D I! 

TRUNK GROUP 

0.. ::.::: 
=> z 
0 => a::: 0:: 
(.!) 1-

NAME 

l5 )7 ,. 

REMARKS 

., 1- UJ 

"" ·z < a 
...J => ;,a::O 
UUJ 0::: z'-' 
::.:::8 UJ =>cr:: 

0.. a:::w 5U 1-0 ....: a::: 0:: 
1- ::.::: 0 

'-' 

.. .. .. .. .. .. , 

~--~-------~--~-+~~---------------+--~--~-4-+-r__ ____ ~--------------~ 
~--~--:~-~-+---+---l-1f-t-+-+-----------+---+--+--+-l-t-----~--------------1 

l3 ' " I 

13 l 
13 . .). ______ -..--+--+-!-+--+-----------1--+-----4--+-!t_~--

1--~~-- ! i ~------------------~ 
J 3 ; i 1 

----<r--"-·-···---~·--·+-+-+-+-+--+-----------+--4-~--·-,--,.,-·····-~~----------~ 
.. ,-~-· ~~-+-1-+~~----------~--+--lf--+-i-L--------+----------~ 
~~ , I 

~---~---~-- +------+-----------------1 
~~ 1 : c 

107 14 • ~-~,f--+-+-+-4-lf-----------lf---+--4----+-+-+-----+-----------1 

1--·-- ----------~-t--+--+-+-t-l------------l---1--+--+~-+---+----------i 
I 1G8 

109 

110 

Ill 

112 

!!3 

114 

115 

1!6 

,, 
" 
14 

~~ 

l~ 

IS 

15 

15 

15 

:s 

I, '. 
f 3 0 

,, 
" l 0 

I Q 

I 1 0 

l 'I 

i 2 I 0 I 

117 . :s 2 11 r--; ;~ j ____ ;:; __ _!·-3-+j-G+--+-+-+--+--+---------+--+--+---f-+-f------"------~-
;'i :i ~ . ~----'""'··-· ~f-+-1-+-+-+--------+--+-+----+-+-+---+--------i 

... ________ .. ·----~+--t--1-+-+-+---------+----!--+~-+++----+--------1 
... :I 

' I c . \ ~ ---·----------- --Hf--t-+-t-H--------~~-+--+--t-+-t-----t---------1 
L_ iZ!__l~._1 __ s __ ..._-1f-t--t-f-l-t-t-----------t--+--+-·-+--+-+-----+----------1 
; _ __:~_.l_2_ ... ~-+o+-+-+-4-++---------;.---+--+--f--t-+-+----+------------! 
, l ~, 'L ~ : z ,* 
L-~ ~--~~--+-+--+-++-+-+-----------+--+--41----+-+-+----+-----------l ~ , .. ~ t 1 .. j 

r, ~~~-L-3-r~or-+-~~~----------------r--+--~--~-+-----+----------~---1 127 1 l5 ! 3 
-~--~~~~~~~---------------....1~~--~--~~~----J---------------~ 

·-; ., TS ARE DETERMINED BY SUFFIXING THE EQUIPMENT LOCATION BY LOR R (SEE SD·IAll6-0l) 
Tc·· · _ .: STRIBUTOR POINTS ARE DETERMINED BY SUFFIXING THE EQUIPMENT LOCATION BY 0, I. 2 OR 4. 5. 6 

Issue 2: December 1, 1970 



U_NIVERSAL TRUNK FRAME RECORD ESS 1200-A 7·68 

TEL. co.!:iQ.! NO.1 ESS 

ESS UNIT Susunae 
BAY _Q HOME OR MATE FRAMEft.. 

. . ' 
BASE q 0.2 .2.. CONT. GR . .9 

FR~ME NOQL. 
17.1 t ,-.-,-.-

t7 II 

£QU1P. 
LOC • 

tt 20 

TRUNK 
NEHIORK NO: 

~g ~....: ~ =:.:~IE 
~!::: 50: u·w ::::> :zz<~ a 
UJ:::> N . f=;.J U :::>:,::lv> 0:: 
:::=~ -c.:J ~;:;:IG ;::~::x:=.t::> 

TRUNK GROUP 

0.. :.:: 
::::> :z: 
0 ::::> 
0:: 0:: NAME 
c.:J 1-

FORM CODE: _16_ 
t4 II 

V> !::: V> w <( z :.::0 -1 ::::> uUJ :z:o 
REMARKS :.:::8 0:: ::::>u 

UJ o::O:: 
~u 0.. j-UJ 

0:: ...: Cl 
1- 0:: :.::: 0 

u 

n )1 lS •a 11 ., .. ., .. .. 

~u ~~ > I ~~~~ 
~·~·--~'~'~'~·--~ .. ~~"~·~·+·~·~'~=;~,~~~~"~'~·~·~·+---------------------~~~~=f~~~~~----~r------------~,------

oao 01 I o I a i 
r-u-.G-l~~~-~-O-l_, __ o-rl-l+i----~~--~r-+---------------------+---~---+---1--r-+------~---------------------

f-· ccz i - Gl Til G ,.... -+. -+-+-1---------------~r---+--~---+-t--i·--·-
1---+---+-___;_ .. +---·-+-+--+-+---------.__-+--+--+--+--+----+-----------1 

nJ1 0! 1 ' : I 
[ ;0~ '.. 01 z ~~-;-----+' -+-+-+----------+--+--+--+-+--,----t,---------·:------------l 

!C05T "' 2 ! I -..-i _______________ -l ! I)"S I Ol ,--3--·-' i ! 
-. --r-------t--~ ., 

~~ "~ ~;~ .. i ~: ! : -L.-~~--+-..... -+-+------------1--+--+--+--:---~~..JR-.H..,..._.«:.);r_, __ -------1 
L~--0U J .L~.t ____ ~;--r-+-+-+--------------t---+--t---1-t- I ...;·-------------l • :·: ; i 02 , 0 . , , 1 -r-- --- -
[_ v:: 1 Ol -T I ~-;-; -·· \ -1---------------l 

: .. , i \!i i . . '·------+-+~-i-----------li--+--+---+-+-l-----+----------1 
r--;-l! 1 02 _12T-oi · 
;---_ 0!3 02 ., 2--~~-i~,--~+-+-~~----------------4---+---+---~~~----+---------------~ 

' ------+ 
, "1, "2 I 1 I' c, 
1. ~ ' • ., ,; ' ..il 

.'!5 02 ! I i i 

:s 03 003 
: i 7 03 o I t ioi.s Is k:;lo.Q. 00? 

: 18 03 ---!---~+ 1
l 40 ---+i;~Pl--¥-}-1;---+X-vl--_\)¥_l! _ ___,...,..Jr. \V-.,...-,~\V oo.s_ \k'_ 

i: 9 ()3 J j t\ loi.z o LSusu.N/1£-~c/ovi.u o~ a-?.3 a32 

___ -_-_+, -o--3-------~~-~-2~-i~o-lr~-!-!:i,/_pM;: 1(.4!'!.z.~++-----l--------1-----+--l-~oo=-~q._-+-+-4--+-----;..~~ ----------~ 
---~~~-~~~~~~L~~~---~------~------~~~~~~--+~------+--------------------l 

_________ _rj i-$t~~~~ ; \V \I \J oa. \1 ' ' ' s -' <-'::_'- """ ... " 
'.t.L!.JI~ 14' u Su.IIIRE- OoL:>ovt.. 0~ /Y'l.l? ~ 
. I 

-· ...... ----·-·t-+-+-+~-i------------i---+--+-+-+--t------+----------~ 
·} 1 1 1 

-+--+-+-+--+-+--------------+---+r--t--l-l-4---lf-----------l 

r-·:~+-·-rz!--~-- --~-~+ 1
; --+-++-+-+------------+--i---+--++-+---+------'--------1 

r------- ~-------· ---·---<---t-+++++---------+-+--+--+-+-+---+----------1 
~:~--L!~ ______ : ... ; ___ o t--+-+-l--1f-t-----------t---+--+--+-l--1f----l-----------i 
f C.! =j t 0~ i z I l ,______ ____ .,._ _____ ~----t---+--l--t-+-+-+-----------+-+-~--l--+-+----+-----------:-1 
LDJ.J t N 1 J 0 

__ .\... _____ ,.)._ ___ +---f-l-l--t-+--------------+--+--+---f--<l--t----ll------------1 
f f?1 ~ ~, 1 ~ 

"
1 ~E '.C - :"E. DE.TERMINEO BY SUFFIXING THE EQUlPMEfH LOCATION BY LOR R ISEE S0-1All6-0ll 
·;Hi:. S _ > •• '" ~ !;\ &JT OR POINTS ARE DETERMINED BY SUFF lXING THE EQUIPMENT lOCATION BY 0. 1. l. OR 4. 5. G 
(SEE SO IA!27-0ll. . 
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.- ' 

&••{ ·±f'·.L'•it, ,.;_,;,.;:fr. ~-i 

1 , ESS l201A 1-68 MISCELLANEOUS TRUNK FRAME RECORD 
12-1 

~p ' \ . '' 
"'~~ . I 

() 

\J 

~ 
i a ~ 

-

(:J 

' 
TELCO .. __ _ NO: I ESS 

l 4 s 
, BME CONT. GR._ f.SS UNIT ______ _ 

• ,. • • ,. u. 

FORU COOE .l.L 
U II 

TRUNK FRAME NO. -...,.---
" tl 20 

SIGI-IAL DIST. SUP - DIRECTED FAST COMMON COMMON !MT~RRUPTER 
POINT SCAN POINTS SCAN POINTS SCAN POINTS SCAN POINTS O!ST POINTS POINTS or-~-,---r~-+--~~~~~~~~-.--~~--~~~~~4---.-~~~~~T--,~~~~-r--~~r-~ z: FIRST FIRST FIRST FIRST 

::E Cl 
..... 0::: ..... 

t:: ~ ~ 
. 1-

0-.:o::: 
X: .... 

0 
z 
0::: ..... 

....: t-1- ;r. 
z: c.->Z: < <( o:::- u ::::> -0- v.> 
0 U..Q.. .:.; 

....: z ....: z: z 
1- < <(- u ::::> ill: z V> 

cY 0 0 :::E 0::: c... ~~;;~< lz 0' ~ 0 
c... 

< u 
"" :::E 

....: uJ 0 ....: t-1-
uJ 0 ....: t-1-z: c... c... :z: v> :z: 

< 1- >- z: :z: V> z >- z: < c.c-;I< z: 1- < o:::- 1- 0::: ::::> -0 ::::> 0 0 0::: ::::> -0 U..ll. 0' 0::: 0::: u.. 0 .... ll. 0::: u.. 0 0.. u.. u.. 

I t> , 2l .. , • .,, .. :t JO nn l 35 36 )' 11 t 40t1 A.2~:! ulu 46 -n •••• $0 1 52 !l !U !S !6 57 'I st 60 6t 6.2 61 64 65 4~ 67 " ,, 70 12 7l H 7S 7C 17 71 ao 
GO 2 

biT~ i 1 I ! 
-~ : : ! t I l j --r-t ! - ' 

~~2i i 
l 

' 
: : I I I I ----:- I l I 

i 
I I -r- I i ! I I I r- ! I i tl I ~~:I I I 

I I 1 J: ; i. I I ! t i__J_J_ I 
! I I ! I I ! ~i: ! 

I ! i I - I -
i I I f ! 06i, : 

-l . 07 i 2~ i 
I ! , 

I I I i \ I I 
' l -oott--i I 

_J_: i i I 
' J (13 I '. ! I I I I i I i i ~,,<~ 

' I ' i I lO ! 2 I I ' i I ' I I 

11 2 
,_ 

i ! i 
12 ! 2 ~ 1 I ' I I ' T38 ; 

I i 
l4 i 2 I i I ! i I ! I I ______.__~ 

! ,_iS I Z I : I I I 

t=F-i -" i z ' I I I '-' 

l1 I 2 1 i I 
18 LZI l 

"ls"tz. ~.I i : 
~·n-, r1· I 

21 I 0 ' i.! I I i 
22 ; ~ i ' I 

I I 

23 I ~ i : . 
24 7j : 

23 21 ' I 
26 2 I • 

27 2J l I . I 
28 2 -r ~--·--

29 2 
r---- --·-

30 2 I I 

31· 2 I 

32 2 
33 2 ' 
34 2 
35 2 -
36 2 
37 l 
38 2 
39 2 
40 2 ' 
41 2 
4Z 2 
43 2 ! 
44 2 
45 2 
•s 2 
41 2 
u 2 
45 2 
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J 
i 

T RUN~ FRAME ----:::---7:0_0:7--
,. !9 10 

MISCELLANEOUS TRUNK FRAME RECORD 

NO.1 ESS 

ESS UNIT Sv.st/1/Aii' 

TRUNK GROUP 

., 

ESS llOIA 7-68 

TEL. CO.: .f.t> I 
• • • 

BASE CONT. GR. __ 
I 1 a I J0 H 

FORMCODE .A 

CPO POINTS 

FIRST 

REMARKS 

• _I~ \ I I I 

.... ~L.;..\ ~t ,__;.._+-___ ..... .....,-+----------+-_,.--+--l----------r-+--+1-r-+-!._i--l 
i 1 I 

~:j+r-: I I 
.. :~ ..... 1 .,_l +--"!""-+----r--+__,_-+-+----------+--+--1--l----------·~l-+--+_..-+--li_l--( 

• I l· I 

I i f 

:· j_!_,__~-l--·+-+-~+-i' -+----------+---+---t----1---------·-T--+ ,i_--+-+-+-1 -+--+---; 
'. il: i ..;..~-l-----------1---+---t--+----------~ ........ 

-'LL.i.-' : . , ~~-----+~--+'*'--+ ... j::(:~j::j 

... ---- ------------~....,._ _ _:_+-+----------+--+--+--+---"'--------+-+-+--+--+-+-+-i 
i 

··'· -- ', ___ --l'-'--+----------+--+---t---+------------t--t--+-+-+-+--t--1 
! i " l 

1 
; I 

I 

I 

; :~~-J=--:--l-----~r-1--+-+-+----------+--+---+--+----------+-+--+-+-+--+--+--i 

t;~i! t~----~-+~~~~----------~~~~-+--~---------~1--~~~+-+-~ 
.:'~' i ~ ! _j __ j._._-t---1~-~~---------~-+--+--+---------++-~+-+--+-+-f 

I 4l I i I I l i 
! j '.! f i I ! ! ,.---.--::-,····t-------·---___,f-!--f-t----------+--+--+--+---------+-+-i-1H---iHH 

~ . ..;.:.L:...!.- . .. ·--_;_++-+-+----------+--+--t--i~---------ii-t--+-+-+-t---t---1 
J.) l I! 

('·i ~i r -·T r-~ 
f47~-t--~;1 ---+-+-4~~~------------------~~--r---+---;-------------------;-+~~r-r-~-T-1 
r"li!D , ':---- --,·-·- ----1---1·-···-1-4-+-+--1--------+--+---+--+---------+-+--+-t-+-t--11-t 
1 ~s 1 ! I I I 
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:) 

·. 

ESS 1201A 7-68 

TEl. CO . .f:il 
MISCElLANEOUS TRUNK FRAME RECORD 

llM£ • • ~ ____ corn. GR. __ 
a 7 • I te It 

FORP.l ~ODE ..lL 
. ,.. tl 

SIGNAL DIST. SUP 
t"\1'''•',. SCAi; POiNTS 

ci 
r uu1t 

z: FIRST 
:E Cl .... Q:: .... ci ~ t-1- 7 ...: z: t: < ll.. 

(J >- z z V>Z < z 
f- < < Q::- (J < (J . 1- Q:: ::::> -0 ..., :::> ~ z: VI 0., U..ll.. 0 0 Q:: .... 0 :F. 0 

Q:: :E X: ...... ll.. 

NO.1 ESS 

ESS !JNIT SusuNd£ 

DIRECTED FAST 
SCAN POiNTS SCAN POINTS 

FIRST FIRST 

...: z: ~ z 
1- < z: f-< (J 

:::> 3B z: .., < ~ z 
0 :::> 0 0 0 e::: 0 :E 0 e::: 

ll.. ll.. 

COMMON 
SCAN POI!'i!S 

FIRST 

z: ...: < z: f-
~ < ~ z 

:::> 0 0 :E 0 e::: ll.. 

w 
0... 
>-
f-
0:: .... 

TRUNK FRAME NO. . 0 0 

C0~-40N 
OlST POINTS 

ci ...: t-1-
z z V> z: 

< 0::-
0:: :::> -0 .... 0 ...... 0... 

.... 
0... 
>-
1-
0:: ...... 

Ul tt 10 

INTERRUPTER 
POINTS 

ci ...: t-f-z: V>Z: z < Q::-
-0 0:: :::> ...... a... .... CY 

11 tz 11 zs. ' n 11 a 1~ :s.z n 1 n Jt l1 n t •o •1 .u 3 u u •• u •• u so t s1 !J •• n u JT t '' -10 1 11 s' '.4 u •• "' u n TO 72 ?t ,,. ,, n 11 ,., eo 

01 2 ( 001 !?1::.' -.-+ tJ,Z ~ ()~ O,t: ()fl., <Jt ~ CJ/ 
02 2! \. 0!1! 6:t_~:'tj laz 0;2. tJZ d+ t1Z tJ/ t)O O.Z, 
03 Z ; tt'C /:..:·r , • .· ·z tJ~ ~~ t1~ tJt> ·t?tJ k7t .:J~ tJI) 
04 2: !tJO lt.:~· .::~.J:: t'~ 0/ 04- t'l t)(} ()I I :3.6 tJft 
05 , 2 l ( i Oc? '.:~;""' :·.~,2 11.2 t)g tJ8 tt1 0,2 ~I tJ~ /Jt) a1lr:JZ 1 .38 Of 
c6 ~ z i .J. 03 · :~;s~;=~z o.z af) tJB it?B o.z a; a tJ; {)() ()£ sf! at; 

~·~~--~---+-+--+--+---' 
i I 
r-+--+---r--+--+--+--t-~ 

+-4--~--~~--~-+--+-~ 
! I 

C7 ' 2 1 : 
' ' ---t---+---1~-+--+--+--+---t---+--t--+-+--+--t--~-- -;---+---r--i-~ -+---t-+--+---+~ 

Q8 I 2 ! I 
J9 i 2 t:1 :t.D ,··?1L3Z O;Z. 0! ;z~,o.z oz d,Jf-_._'::;2_::·;,~:~.:£:::> ::J5.0JZ!H oo o1 ss~ 
!0 I 2: ! 

1! I Z 

13 2 l ; : j 

]4 2 i 
f--t--+ 
l 

15 2 i 

20 I 2 i 
21 ! 1: 
22 2! 
Z3 z 
24 2 I 
25 ' 2 
26 2 
11 z. 

,20 2 l 

i 
--t--+-~~-+---+--+-+--t--+--t--+-+--+---+--r--r---~ -r--+--;--+-;r--+--+---1 

•_ '-- r-£ ~--· _;_~--+---t--+--+--+---+r-~-+--+--+---t--+---+--t--+--+--;-;,..--t-~t---t-+--t---t----1 
-~.~----~ ~----~-----l---t---+--1~-+---+--+--+--;---+--t--+-+--+-+--11---t---+--+-+--+-t---1~t--+--+----t 

... -\...-,----'~--+--+---t---t---+-l---+--+--t-+--;-+--l--+---t--+---+-t---t--t---+-+---t---11---l 

t.S ! 2! 

~s · 2, 1 
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"' ' 
" 

G=rT:r::r·:r .. -1 ,:r :J · ---' :J ;_::L."L ; 
~~~-l-~l::t=i~ 1~: i ' I •. - i.':.:L.:.L..f:~~::::.L .. ' ! .. 
! . I . I ! I I 

'._:)_ Cj::flT-"!_· i ITII!. [l"l'li: 
.. , I I~ I I I I I 

I I . : i I I 
~ r ___ ·_·_-_·- ! I I_ .I ~- I I r· 
c- ! ! . 1 ~ ~ =r Pll-1-++ 
, .. 
:s ~--+··+-··----o. ... 
0 

" I I I I I I 

I I I I I I I I I I I I + I I I I I -+-+-- t 

·:+·-
T 
I 

I 
I 

I 

I I 

I r 

I 

·-·-·""-.... ~..:.~~~~"-" ... u#.~~~--~·~~~ '1i¥hm;·&Wi'J*t.._.:,." .. 

k' 
.... 
:::0 
c: z r_~:_r:T~f~:·:.:·,I:Tilirr:·oTI~r;; ;;;;~0 ·,;r-8: ITEM _::}~:J.:: ~~:4.~'.1'~-~~-=-~-~-:J.'" ~-~~-~~--~·-_: :~!~~J. tJ)ILn ... (_u. t-v po- :: j 

..• 1~1-- ·+i--
1

- j--1--· •· ~~-- -- ··-!-- ·-,~ ~ ~-:: · K.P.CARDNO. - • !>C. 

-·---~---t---t~------4-··----

-+-+ .........Y--j----r-+-·l'J''"'If•• I - ~ I : MTG. PLT. r-,.,.. 
·+--++--+---+ : 0 g 

--r-·1·--·-r--·t-·r·-·t··-• ---~-- ···· ! -~ I ' 
- - -- - - ... .! .. - ·jJ -f ·[ ' 

.. ft -~-r-1 t" rrt·-~;r~; c~~:~ :,. ' ' 
--·-_~- ·j·---~- : ·t- ~-- .. 1- ~ TR~.~~: ~~T ~ill : 
1---~·--· T t- -1. -- Oc; ., 
; I I I I ' ! :: GRID ~ ~ 
• ' ' ! - --swirct-1 - a ______ ..:...;._. 

I I I I I I I I I I I I I I I I I I I I I l I I 

I I I I I I i i 

I I I I I -

I I I 

: U.VEL 

:: 

t 

.: 

::z: 
~ 
m 

GROUP 

TRUNK 

TRUNK CLASS 
CODE 

:;:10 
m 

~ 
:;:10 
::0: 
V> 

-· ;:lU 
c:: 
;a: 
:;~~: 

Cl 
::Ill 
0 
c: 
'"II 

• I i I i I II i ! I i 
I I I r " ' . . rT·r-r-·r- r-· 1 

. : CPO PAIR ~ 
1 ! I· j~ ~- -, + 1 -- : 

.., 
:::0 

~ 
m 

,.., 
t:: 
c: 
:z 
:::4 

I 

~ 
l:rt 

~ -
"' ... ... 

~~ 
• r: 

··---~~ 

! 
i ..., 
~ z 
" J ,.. 
J: 
"' • "' n 
0 
:II! 
0 

-e--j . + ~~~1 L\-- • QUANT. ~ 

tlllll [ljfffi IIITii+tf- -~. +~ - ------rtthjl ~!!PPOR~~D ~ 
.., ('> .... 
0 0,.., 
:::0 z r-
3: ~ . 
("') C'l (") ;rr 

,.., 
V> 
V> 

,_, 
C> ;; 
..... 
ch 
"" 

() 0 0 . () 



C) 

TELCO __ 
) .. ~ 

BASE . CONT GR. 
. I J I t tO U 

FORM CODE la.. 
•,$ ;~ 

TRUNK GROUP 

TRUNK GROUP RECORD 

NO.1 ES5 

ESS UNIT SUSUNAE 

TRU~K 

NETVIORK 1\lO. 
E')UIPMENT 
LOCATION 

12-23 

ESS 1202 

7-68 

PAGE 0 0 I OF 02 7 

REMARKS 

I 

3·: '&17 !....; : !~ H-1-+++'+'loiL.J'......J/'::-+--+-If---+-----t---+-i 
37 0:38 ~~ l ( i l I t:J 
j2 ! 0Yl : L? ! ~i I 
3'J ·MtJ l ++_;....; -+'_,9-111 Hl+-+1-+-t-f+i -+-1~Z~;-0~+--l--1f---+---t------f\--l 

J 

4>. I 01 I l I ' ./.; .it I J 

41 ILJ.f!. i£ 3 I J /f-h()~O~-t----4-+--1----+--_:__--+-il 
~ o~t:.; I ( !r I J 
f-fq- v .\ 1.! 14JO ~ W' v lt r .. ! Ji {. I 0 l, 
'----
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12-24 

ESS 1202 TRUNK GROUP RECORD TEL. CO __ 
• 4. '!-

7 -68 NO. lESS BASE CONT. GR. __ 
P.A.GE iJoZ OF 021 ESS U"'IT ~"-"A_,_,E=----

I J t I tl tt 

FORt.l CODE J..L 

UJ ,_ 

TRUNI{ GROUP 
TRUNK 

NETWORK r10 
E~UIPUENT 
LOCATION 

REMA.RKS 

,.._., ·--------------1--+--H----+----...;..-+----T--"'i-' 
t._·_·+--------- ----+---+--+-f-+-~--+--+-+-~->---+-l------;f--t-__._ ·- ~---- -t-------------i 
1--~------------------+----if--+--+~i-:--t-+--+--~---+--++----+--+-··-- ---------!--------1 

j-.. i i I I -----r---------
;------+---------- ----1---+--+-f-+--+-~+-+------;r---+-+-~f--t-+---+·---+----------! 

_-_: _________ .. ________ -+---+--+---+--+--+-t-if-t--~-+---!----+---+-t--f------i--·------1 
!_c _ _:__+---------~ --+--l----+-+-+---+-+-+--i! __ L--1----+--+---+--+--+--+----+--------; 

_: ; ! 

~~-------------f--+--+---t--t-+-:--+-~----i~-+-+--lf--t-+---+----j----------~:- i ! 
... -~-------------+--+---+-+-+-+-+:,-+~---~~-4-~-~--+-~--+---+-----~ 

-----·----------i-'---i'---+-+--l-+-+-+-+--+--+--+--++---+--+-f---t----t------1 
----------+--+---+--+-+--+--+-+-i~t----+-+-f-t--1--+-+--+~-----~-----~ 

I 
-----------+---+---+--+--+--+--+-t-i~t---+-+--t--t---+----+--+----1r-----+------~ 

----------~-4~--l---+--+-+-t--+-+-+----+-i+--i~f--+--+-+--+-------~-------l 
---~-~-·~-=---...;..--i--+---t---l--1~+-~+-+-~-+-++--+--1,_;.+--+-----r--· ------+ 

.. - ----- --------+-------+--+--+------i-l-f-t-t-+--;-+-l--1---+--+-+-----+-----+--------i 
-- ·---- -----------.----+------t--l---+---+------+-f-l-+--++-+-+--+---+--t--l----f-------1 

.... ·--·--------- ---------.~..:.....t--+-+-+-+--+--+--+-+--+-l-++---+---t-+---+---+---------1 
------------ -----+--1---t---+-H-+-+--+-+--+--+---++--t--+-t----i!----+------; 

- ---.-- ·--- ----- --~-+-~1--+-+-i---J---t-+--+--+--+--+,.-+--+---+--+--t----+---------i 
------- ---- ---------t---+---+--+--+--+--+--+-t-t---·-+--t--!-----1---+---+--t----t-------; 

tfj_-===--=-~--------~t---4--+---+-4-+-++-+-t-~f-t--t-t---+--+-+--+----+--------i 
i" .. :-~-~------------+-'-t--l-~f--++++++-+--+--+-+--+--+--+---+----t------1 
_.::i~~-~-..;,· ---+---+----1~-+-+-+-+--t--+-~H---1-+-+--r----+------i 

,:-l-~=----=~=~-~---+-+-+--+--+-+-+-+--+--t-t-+--t--+----1--+---+---;-;---------1 
-- - ..... -~------

; ' ___ ,.: __ L_ ____ -- .. 

~~~L--------------~--~---+--~--+-+-+-1-+t--~--+-+--+-~--+-~-+-~~---;----------~ 
! ~5 I 
L~~----------+--~---4--~~~-+-+----ir-r-+--~-+--+-+----+---+-+---r---------ir---------~ f ~~ ~ \ 
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; 

I 
· lEL.CfL __ 

• • s 

BASE CONT.GR 
I 1 I I tO tt -e. f:ORM CODE.~, 

TRUNK GROUP 

TRUNK GROUP RECORD 

NO.1 ESS 

ESS UNIT St.JS/JN/1£ 

TRUNK 
NETWORK NO. 

7; " j>s 21 ,. " ,. >> ,. lS ,. n ,. " . • ., ••! u ,., " ., •• •• 

c 

l z 
l3 

15 
lf 

... II 
18 

2_2_ 

3 0c::a/ 

12-25 

ESS 1202 

. 7-68 

PAGE 0 O&oF 0.87 
•a t9 zo 

REMARKS 

52 S3 ,. " ,. 

i 

0(, " 

' 

~-~-~~,~·x;,;:; -Co;<'! tNI 'OOR t'O, Cf)7 t:i() ~ '?. 1 U 0 o_ ·~ 0$ .5 () IL .r;-_ d 

.. ·------------t--t--t---+--t-+-+-+-+-1---+--+--+-+-+--t-+--+---+-------! 
) . i 
~ ·.: ; 
3 ~-~- ·-~·--- .. -- ~:.61~ 

., , •. >1•c }."i :;; Co~iT lilt 0':/.'-' /"JJ') 007! 00 1-f 0 .,. .:3 J 00 0 /3 0 0 
• _41 J, ~- 1 + + tooz * ~ i-'f .3 ~ . .} .£. n z 11 :z. 1 

:,.,·.,1 .o1 

~3 

~-'--'-t---------------+-~-1--t--+-+-+-+-r4--t--+--+-+-t---+-+-+---''--~------~ 
.. '~.,.:--1--- -··------t--1---t--t--+-+-r-t-+--+---t-t-t-l---+-+-~-+---+--------4 .;) 

43 
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l 

ESS 1202 

7-68 

PAGE o:z" oi:" o:P/ 
u a 20 

TRUNK GROUP RECORD 

NO.1 ESS 

ESS UNIT SvsiiN.ft: 

TELCO.: __ 
1 • s 

BASE._..--,.....,,..--CONT. GR. __ 
I 7 • • tO II 

FORM CODE ..1L ,. " 
~-r----------------------~--~----------,-----------------r---.-.---.------,----------~ 

i '1 

TRUNK GROUP 
TRUNK 

NETWORK NO. 
EQUIPMENT 
LOCATION 

REMARKS 

()00 000 0 j 00 0 I !6 "U 0 f 0 04- £ I X87~Mif2 -""1 

~-~~- ------------l---li---li---li--++++++---+-+-+-+---+--+-+---+-------lf-------1 
r·-:::-;·-·- ---·-------1---+--+--+--+--+--+-+-H--+-+---I-+--+--+-+--l'----t------i i ;.J 
~~ ~~- '·; -,u-~':'f'"r.~::-.,.. 

~~- i------------+--t--t--l!--++++++--++--+-t-.....:...+---+-+--+----l---------1 
~.1---·-
~-{~_' J~. --------------li--~i----i----~+++-+-+-+--+-+-+-+---~--+-~--;--~~~--------1 

------·- -·-·----+--+--+--H-+--+-+-+-HI----+-+-H~-t--+--+-+----+------1 
·---.. ------ ..... -.-------+--t---i---.f..--+4--+-+--+-t--t-+-+-l---l--++-+---+-------f 

!~' '------------~+---+---+---~~+++~~--;-;--l-4---4---+-+---+-----+----------; 
~~~--+~--------------4---4--t---l--;-+-+-4r+-+---+-+-r-~-+--r-+---+-----~-----------; ~--IL-------------~--L-~---L--~~~-L-L--~~-L-L--~-L-~~~----L----------

i 
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j 
ESS 1203 7-63- TRUNK NETWORK NUMBER· RECORD 

( 

TEL. CO_ NO. tess 
l • ' 

BASE..,..--,.......,,.---,.-CONT. GR_ 
t 1 I J 10 It 

ESS UNIT _______ _ 

FORH CODE lA_ 
loi I\ 

EQUIPMENT 
LOCATION 

C..: c) V> 
Vl ::!:z <( 

..J 8::.:: ..JUJ <( w 
:.: UCl u.J 1-1- =!ci;:::: 

-z a. ::.::0 c) C..:.,::> 
::::> z zu a. >- Z..J LLZ:::;, wa::: 
0 ::::> >- z <C OCL. 

a::: I-
0:: a:: ::::> 1- 0:: a:> N. >-I-::;: 
{!) 1- a:: <>:: u. -{!) 

1- a:::,_ a:: '"' u.. §?::;: UJU:Z:: 
> 

TRijl'ii\ GROUP 

NAME 

JO }l ll J~ JS l~ l! B fV at 

Cl 

,___ 
a:: 
0 
a. 

a:: 
UJ 
Cl 
a:: UJ 
0 0 

'"' 0 z u 
:::> 
a:: ,_ 

12-~ 

TRUNK LINK NET 
~ 

TRUNK SWITCH FRAME __ 
.;:; 

GRID __ ,. 

REMARKS 

1 I , . 
i----1,__-4-------------+--t--+--t-t---+--+--+-i·--+---+-t-r-:----r----·------~~ 

1--+--f----------------4--f---f---f--4----t-1--f---4---j--f-: ____ -t __ _ l I 

~---+---------+--+----+----t-+--~-+--t--t--+-4-. t----=-t l 
~---4-~---- --------l--1----t--+--+--~-~-~-t---+--~-~--L----t---------~ 

i--+--+-------------+----t----+----t--t--+----4--t---+-~---+--_--f.l±=_:~---_-±-;....1-__ -_-_-_::_-::_-_-__ --__ -_----~~_,-
i--4-~------------~--4----+----~+--~~-4-~--~--~---t I 
~~~-+--------------+---t---+--t-+---+-t---t·-i--4---;--1. ! . 

! =J t 
l-----+-t------+----t--+----+-+---+--+-t----+--t---+t---t-~ ---------

~~--------4-4-4-44-++-~~~-+---+--------~ 

i 

I ~:..-.+_:..+-~---------+---+--l--t-+--++--+-+--+--4-t-+----+------ --- ---- -----
~-t--+~------------t----+---t--t-4---t-t--t~~-4---t-r--t·--- --- ----------------------

1 

1-:-+-_&-+---------------+--+---t---''--t--t----t--t-++-+-+--+---t-----±-----------------f 
& i 

! 7 i c --+----- ----------i >-~~-------------------------i----~---+----+-4-----+-4----t--~----~---+---i~-+----- -
' I l 

'----:;- :-:- t----------------+---+---+--~-+-·--+--+---+--t---t------ r-- f--- ------

. _: _ _._:_L_ ________ t---t---t--+---11----+-+---t--;---t-----;r-;.-+------
------

---

--------------- ------------l---+-----<~-+--+------<-1----i-.t----+~---if--+--+-- ------

'"'-------~-------------l--1--+--+-1--1-+---+-t---+--r----+-+-+------if-----------------

·-----------

+--! --~+!-:~!-----------+--~-~-+--t----+~~-+---t--+---11--~-----4-------------
;__:_ ~ I _! 

~iOTE$ 

-------------------------------------------------------------
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i 

i 

:< 

' 

l2-28 

T~UNK LINK ~ETWORKaQ 
•• ,_J 

TRUNK SWITCH FRA!.1E _Q 
GRtD_LL ,, 

I ,, 

TRUNi< GROUP 

I 
X ..J 
u ....... 
1- >, 

NAME r ~~, 
L nj 

b 

TRUNK NETWORK NUMBER RECORD 

NO.1 ESS 

Ess uNIT SusuNAE 

w 
0... 
>-
1-
crl u..l 

".J. 

EQU!PME"'T 
LOCATION 

I i 

ESS 1203 7-68 

TEL CO .. __ 
- , • s 

BASE . ..--~ __ CONT. GR. __ 
I 7 t t tO tt 

cr 
w 
0 
o:::w 
Oo 
>.::0 
zo 
::::> 
0::: 
!-

,, 

FORM CODE 2A. 
~ 

REMARKS 

o 1! I : ! ·! +i 
_lj__!_ ~-~~--=-------~~---~~------------t,----+-i- . ' ! i_+: -+·-=--=----~~------++--~+-_-_:.~ _-_-_ -__ -_ ++ -_ -_:_ -_-_ -_ -_ -_ -_ -_ -_-_ -_ -_ --1-l 

. b I 3 ----------+1-----il>----r--r-r--:: I 4 
' 

b I 5 

o I 6. 

0 i 7 

H-t-'-'--1!-'---------,-+- +--t--+: -+--tl--1-+---1~--+-i--t-----l------
f-'---+---l-----·----- i '--r-' 
1--r--+-t------- ····--·-------------,1----+--t---+1 -+-. --+-, -+-, -+-. -t---+----+--+--+---+---------1 

l i ' I I i I 

' ' ~ 1 

l i i 

l I z 
! 3 

l ' ~ 

l 1 5 

l ·! 6 

l 7 

2 i 0 

2 1 

2 2 

2 3 

z 4 

2 5 

2 6 

2 1 

3 " u 

3 l 

3 2 

3 3 

3 4 

3 s 
3 6 

3 1 

NOTES: r 

Is~:.1e 2: Dec~mber 1, 1970 
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ES$ 1203 7-62 TRUNK NETWO~K NUMiUR RECORD 

HL.CO _ NO. I ESS ' . ' 
BASE~-=-~~-COfrfT Gk. __ 

• f • ' 1~ f1 

ESS UNIT _______ _ 

FOR1.l CQOE .~A .. 

EQUIPMENT 
LOCATION 

V> O..:c:i 
V> :::!!:;z: c:( 

0::.::: -' I.JJ -' 
c:( I.JJ ~:z uo UJ 1-t- -' ·~ a.. :.::: x:O a.. c:i z:-' -Ot- u=> ::::> z: z:U >- z >- OCI... u..ze wct: 

C) ::::> ::::> t-
c:( 

N. o::>-a:: 0:: 
0:: 0:: CD - <!l >-I-:;: 

<!l t- 0:: ...... 0::1- 0:: :.::: 1- ...... ~:;: wu:x: 
> 

NAME 

" r u J() ]t ll .. JS )7 u n •o .. 

a:: 
q UJ 

a 
a::: 

>- 0 
a:: ::.::: 
0 z: 
Cl... ::::> 

a:: 
t-

...... 
0 
0 
u 

12-29 

TRUNK LINK NET ,. .. 
TRUNK SWITCH FRAME-.• -

GRIO-,.-

REMARKS 

' 0 i 1----'1---+------------f--+---+--+--t---f-f----t-f----t---1f--+---·i ----r --
---------------+----~--~~-----t--+----~~---r-+----~---1~!----i-------_-_-~~i~-----------------i 

! 3 1 ! i , 
1--1---+------·----------------+---+-----+---~f--+-·---+--t--1>--+----t----t--t-·--t------i--------------------

f----l--L--------------+--1--+---t-+--+-+-+-+--+---+-f--L----~-----------I l___ • I H-t !+-I - -~----f ------+----------1 

~ I 7 ; l [!
-+-- ~- -·-t 

·-- I I ·-~-----------+--..... --+---+-+---+--i--1-T---+-""""-= ,,, .. , ·-~--...-+-----------! 5 I 0 1 

t--+---l---------------l--+---+---l-t--++-+-+--+---r-r--r-·----+--------------1 
5 i 1 I I ! l -~------1,__ _______ --l 

~--r-;-t i i l l . ; . ' . --t---t-------t--------------------t 
s i 3 I l--------+---------------------1 
5 t ~ 
~-~~--------------------+---+-----t---+-+----+-+--+-+----+----t-t-·-,--------t--------------------t 
5 ' 

0 

6 
I 6 

6 

6 

6 6 

Ljcl~ I J 
~~-------------------------.. --+---~-~--+---+~-~--~---+--+-~---~------·~~------~=-----======9 i I I Q ' I !---+--c---------+--+--+-+--1--H-+-+--!--t-+-+----t---------f ; • I 

•-·-···--·-- ---------------t---t---I--Hf---+-+--H--+--t--t--l---+----------1 
·----------------·-·--------4-~'---f--+-+--++-t--+--+---+-+-t----+ ------------1 

.., j ., 
i i I 

.· 

----------·--------~--------------------------------------------~---------------

------·-------------------------------------------.,------
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TRUNK NETWORK NUMBER RECORD ESS 1203 7·68 

TRUtiK LINK NETWORK/)() 
tl ,, 

TEL. COO< __ 
' . . 

TRUNK SWITCH FRAME~ 
GRID ..3 •• 

HO. I ESS 

ESs uNn SusutJAe BASE.~~~~CONT. GR. __ 
.,., lOti 

< •• 

FORM CODE .1A._ 
,. tt 

TRUNK GROUP EQU!PME~T 

LOCATION ..., o.:· ..... 
:SLtJ ..J 

:Eo 
=i oz 

uo 4:' .... u>~: a. ::.c ::.::0 UJ 
ci 

r-1- ...J ·- 1-::> z: a. z...J -01- ·.Z 

0 ::> z:u >- z: >- 00.... 1.1..2"::> u:::l ·a::: 
< wa::: 0 

0::: 0::: ::> 1- a:: co N. ....:...:;- o::l- 0.... 
C) 1- 0::: -Cl 

I- c::: .... 0::1- 0:::"" ·-. I.a.. O::E UJUX 
X > 

X:l- • 
a::wO 
t-zZ 

:a: ...J 
(..) LtJ 
1- > 
iii < LtJ 
...... ...J 

!tAME 
REMARKS 

.. .. n ,,. a 10 11 u ,_. JS 1,. 11 n co ., .. 
0 0 

' c l 
I} 2 

0 3 
I 
--------------~ 

0 4 ! 
~-+---~---------------------+---+--~----~~--+-4-~~~--~--+-4--4-------L----------------4 
! (; ) : 
~-+------···---- ---------t-:---+---+---++---+--+--4-4---+---+--+---+-----·-~----------------i 

I ~ I~ I ---·------~~--~--+---~+---~~--+-+---+---~~--~~------~'----------------~ 
~ 0 j 7 f ~ ! ,.,..,,_ ___ ,_ __ ......,...,.,.._,~----+--+--+---+-+-~-i-~...;.--+--+~i--·c·""'"""'-""'~"~~"·-· =---------1 l 1 t e 1 -· 
ll I l I --------~~-+--~--+-~-4-+--~~-+--~-i--~!i---- j 

r · -· 1 1 • l 1 ~ i I I r. , , 
1 

-----~1~--------~ ~-~----------·-------~---+----+--+-+-~~+--+-+---+-~~~-+------~------------i 
! l 1 4 __ ;_-+-----------------lr---t--+---t-4---~-+-+-+--4---t--+--+----4--------------l 
! l I 5 
·~-6~-------------------i--~---+---r~--~~-+-+--~--~~-+------+-------------~ 

I ' 7 ...... ,.,..;.........j-----------+---+--+-~---i--+-... _.-+ _ _, __ t-+--+---+---------+ 
l ii Su;;i),>.);f£.{),_pr:-r at~:3 001 a.f.3tJ011U 01 <'lttJ 1 .31 1 

1_2 ___ 1 ~ _,>rRr!Rr»r oo+ 001 t>fO u I ot ol 09" 1 

' i 2 HHOPf"tJ - S.r.r~'rt/4£ I 0/6 0()7.., 009 U OJ Z, ~~ 0 tJ 
1 : : 3 SusvAI.e-v:J9"WJ..T& 4.-lftF OJ? tJt/5 tJZ3 U O! o l 0/l 0 I 
'--:-14 i -S;:·:~~J ,$fesfp Oft OO<J 01211/1 00 :Z tJ8 00 
'~-· 1 s - fow,~ t;:..,z 067 tJO.f 017 Hl 0 8 2 1.5 00 I 

I • -Sur:;N-1£ :?s:·r tJ1.5 04J tJ.Z? if 0.3 Z Z9 tJO 
···'-~~----~~~--~~~~~~~~~~~~~~~~-+----lf----t-+--+------~-----------------~ 

7 i _ _ ! 1 I I I I 
····=,~~=~=-===~---+-"'""'""i---+--+-t---+.....,f-+-+--+--r-1--i----"'t'""'W' _______ ... 
' ) 
·-·--·------------------+---+---+----+--+---t--+---+--+----+----t--+-~---t---------------f 

"- ··--- -----------4--~---+---+-+---+~r--+--+----+---+-4--t-----+---------------i 
' . ··--------------------+--~---+----+--+---r-+--+-+---+----if--~-t-------+--------------1 
------. - .... -----------4--~---+---+-+--t--ll---+-+---+"'---+-l~-t----+-----------i 

... ·-- -------~-----------+---+----+-~~-----~~+--+-+-~-~~--t-'--+-----+-----------1 

r-!·l~~~-----~-------4---~--+--+-+--+~l---+--+---+---+--l--~---+-------------i 
~- .. ~'---------------------~---L--~--~~----~~~~--~--~~L--L------~--------------~ 
~OT~Es~·---------------------------------------------------------------------------------

--·-·-----------------------------------------------------'----------
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) 

'·, 
) 

·:.,;...,_ .. "'' 

ESS 1204. 7-68 -4 O I 
TEL.co: 1 • • 

~ASE , , • 1 CONT. GR. __ 
FORM CODE: ___f,Q_ Ill H 

•• i$ 

TRUNK CLASS CODE RECORD 
NO. I ESS 

Ess UNIT SvsvNAC 

CLASS CODE _HUNDRED CLASS CODE_ HUNDRED 

TRUNK 
TRANSLATION COD!:. 

(TRUNK TYPE) 

•• 

LJ z 
1- REMARKS 

00 05010 000 OCJO 0? SDIA/41-0J(.i·l·;;._cwr. ) 50 
0 I 0.5:i.70 000 (}00 a:J SP!A ISO-tJI Tlf',tWS ) 5 I 

02 05:310 c100 000 00 SPtA/5/-01 ~~ rf'lf"e. ) 52 
03 loS-flO tJOO 000 00 SPIIti5Z-tJI ~A'f.k-r ) 53 

TRUNK 
TRANSLATION CODE 

(TRUNK TYPE) 

----i 
I 

! 
i I 

i 
I 

,, 

0 .. 
z 
1- REMARKS 

.. -.,=.~w 
12-31 

24 74 
~-+-----1----+---~--;--;----------------~r--r-----+----~---r--;--;-------------------1 2s I 1s 

26 76 
27 77 
28 78 
~-+-----1--~+---~--;--;----------------~~-r-----+----~--~--+--+-----------------; 

29 I • 79 I I I I 

L=3_o"'+----+-' --+-----i--+-----if----------*"'8:-=:o+---+---+------- J _ ! --------------i 
! 31 1 ! I 81 I 
•-::;:;-t I 82 

____ , ______ , ___ ,__, ---·r-1 __ f_..,_.+----------#-8-3+----+--+--+-4--+---------t 
_:.~ ~ . -·------------t---- -+--t------------------H---+------+----1----+---+--t------------'--------1 
~:.-; ~ 84 -- ·- -----~----+----r--;-~----------------~--~-----+~---~--4---+--+----------------. __ I 85 

.... -- ------~-----t----+---+--+-----------------H--+------+----~--+---+--+------------------1 
~~ 86 .. - ------"---~---lf---+--+-----------------it--.i----t----t----1--+--+----------------t 

87 

[f~f~~-----~l----+---+--~-1~---------------~r:-:-r-----+----r---~' --~~-----------------; 
'--·-----+--+-~--+-+--------,--*--1----,_--+----+--+-+----------f 

H~+----------+-: ----t---+---t--+--------------tt--:o-1 +----+---+--+---~-+---------------t 
t42l_---_____ +l--~~--+-~~1---------------~~9_2~-----+---~--+---t--t------------------1 
L~~L. --------..:..'----+---+--+--+-----------H-9_3+------+--1---+-+--+----------------~ 

94 14--:C , -----..:.., ---+----t---t--t----------tl-:9-::5-+------+----t--~ ---l--t-+---------------t 

~f[_-=-+;----t---t---t--t---------------if-:--~+----+----+-~t---+--+--------------1 !481 98 
f49. 99 

lss~re 2: December 1, 197(1 



12-32 
.· TRUNK CLASS CODE RECORD 

NO. I ESS 
ESS UNIT ___________ _ 

BASE c 

ESS 1204. 7-68 
TELCO:, • 

I • I CONT. GR.r::rr­
FORM CODE: ~ 

CLASS CODE --v- HUNDRED CLASS CODE _HUNDRED .. 
TRUNK 

(TRUNK TYPE) 
u n u-

00 
01 
02 
03 
04 I 
05 ! 
06 ! 

: 
~ 

08 ! 
Jog : 7 

Q. 
z .... REMARKS ~~~ w-._z 

u~ II 
50 
51 

52 
53 
54 
55 
56 
57. 
58 
59 

TRUNK 
TRANSLATION CODE 

(TRUNK TYPE) 

ll. 
z 
1-

tl 10 u JS ., ,. Jf ,. 

REMARKS 

60 
61 

I I 

' 
- -l 10 --t--+----------tt--+----+--+-----1--i--· L ____________ -----i 

! :I ! 
62 l 

,___ ____ 
; --~---~----------~~+----r---~--~---+--

1 i2 I i l !3 l -}~--------------; --· 
i 63 

·--+--~----+------l--4----------*-+----+---+---+---r----'---------------l 

~· _!~-·-~----; ~~----~'---4--~---------~-4~---+----~--+1---1 ; 64 

1 :~ 1 r~ : I r-J-------1 65 

66 
67 
68 
69 

70 
71 --r i 

l l 72 

l 73 

i I 74 
75 

76 
77 
78 

j 

I 

: ·_) t 
'-- ___ ,,i---+-----i--t--+---11---------l+--+----+--+--+-+--+-~--------t 
'-~-~---~:-----!---~--+--+--1---------flt--=--=+---+--+--+-+--t-----------'-i 
L?··t 
~:-:r 

- 79 

80 
t 

81 

82 
----t----4~--4:--~~--------------~~~--+---+--~~4--+-------------; 

83 

84 
85 

86 
87 

-~ --·- --r----1 
····--------------~----4--+--I---------H~+---+--+---+---It---t---------; 

! - ·-----.--~-~-----------~~~--~--~---+---+-+------------~ 
I --------------- -· -----~-----+-+-~--------H--:-=:--;I-----f---lt---+--t-t----------1 

! 
.. ----~--- -,----- _; ___ -l,--4:---+-----------H-=:.....:....I----:-~I---+--+--+--t----------; 

l 

88 
89 

90 
91 
92 
93 
94 

L4() ~----~ ----+-+-l-----------t~=+----+---+--:-+-+-41------------t ' 411 I < 

------+------·------·---+--l--l~---------~-=-:+---<~--+--+--+--4----------; 
i 42. t i ~ ! ·? ~f.=~l~------+L--~-+-1-------------flr-:-:~---+---+--+--+-~-----------t 

95 
96 

97 
98 

46j 1 
471 ! t481--_ --r 
4i! 99 
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0 

< 
I 

<~ .... ~>"' 

ESS 1300-A, 7-68 
T£L. CO: 4= I) I • • 
BASE, 1 1 1 CONT. GR._ 
FORM CODE: _!/L II II 

HI ,, 

IIJ(I) ~i.u 

~t: UJI-~ 
I- ::let 

:X:~ ctoa.. 
... 0 o::ll: 

10 n !' .. 
9o t)05/ S 119SU'49ER 

00 t)0:3! .... 

THREE DIGIT TRANSLATIONS 
NO.! ESS 

ESS UNIT S I)SliNAE 

REMARKS 

./)h~L./..VG ~e..e~ 

.:ou~ 

1!0 0077 [ I /lYAI-I£> ...:J P/6-trs - J/;f-C_., #r ~CJE lCl>tl 

12-33 

PAGE_I_oF~ 

RATE CENTER ~ tJ 
oa IS 

' 
- ' II! 0073 ~ ,;<)d~€vt ~t.?J Pt'AW#(f- - REq_V/JfffFS IP~vff P;fniFA'#{,flol'f't:Jd/'E:. :•~::c.:.?:_~:"!-Ec;"e.a ~ ,,1w<!' ;'/,.,~~, 

112 I / 

113 \ 
114 I 
115 ' 

~ 
\ 

---.f-~---·-----' . 

116 ( 
117 I \ 
118 I ,!; 

' 
119 I c-~ rr ... -_ 

c..'f, , t'I'#H:/'eAIU -t- -/~0 cUI tR75-~t¥Rfl A'bv!F IJ.T!Z7r# { ;fTE _z:,.,~.;-.x v / .7.3 ,ve:>r .t"EhCTFL:> 
41a I . !!)/,/ ,0,:/;-:' ,..,;;,rr~# ) 
J-4!1,_, I / 

I 

i : 

i I ' 

! I 

l 

I 

I 
! 
: 

I 
.. 

! ' I 

·---------
j 

---~------· 

I ----·--- -----·~---

I 
# 

.... --~------- ... 

----------- -.: ,-
' 

L-----··-
! 
t . 

~ i 

l 

I i 

--------
I 
,----~-

l 
l I 

ALL COOES NOT LISTED UP THRU 199 WILL BE ROUTED TO VACANT CODE-ROUTE INDEX 089 
-iT TH!S Er-HRY TO SE USED WHEN 411 AND 1-411 USED IN AN OFFICE 
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ESS 1300-B, 7-68 

TEl. co: ;f ~ 1, 
BASE , , , , CONT. GR.lOi: 

. FORM CODE: .A 
---..-- !ST 0 IG IT 

REMARKS 

tl t1 l$ 

ls~T.~ 2: December 1, 1970 

THREE DIGIT TRANSLATIONS 
NO. I ESS 

E S S UNIT _ _,S"'-"'U--=S'-'U=-.!....Itvf.'-''.f:.L.::::.£'-----

12-35 

PAGE 2 _OF :2.__ 

RATE CENTER lJ CJ 

jST DIGil -,.--

!9 10 

REMARKS 



12-36 

THREE DIGIT TRANSLATIONS 
NO. I ESS 

ESS 1300·8, 7-68 
TEL CO• '(1 f ( 

1 I I CONT. GR.1r11 

R~A-T __ E_c_E_N_Tr-E_R __ ,q __ o_._o ____ -w------~-------------w------~~----------~-------FO~R-M __ c_o_o_E __ • __ ~_.__,•• ·~ 
~--r--4:....!.:"-r-JS_T_D_IG_I_T ___ ff----,--~--'"-' ,t_sT_D_I_G_IT ___ -tr-.---·--'4. JST DIGIT ---';;-· ---..--"-~"'-rt-s_T _D_IG_I_T __ ----1~ 

ESS UNIT Sus llNifC BASE 
' 

0 0 

REMARKS REMARKS 

II: (f) tOw "'U> tOW ,.., .... w 1- ._: ,.., .... 
wi-t-= teei 1- ::> <{ REMARKS ~Ci 1-::><t 

o- c:tO 0.. 0- c:tOO.. z 0 a: a: zO a: a: 
N N 

REMARKS 

ll Zl u •• .. un .. 
00 50 00 50 
01 51 01 51 

52 02 
53 03 
54 04 
55 05 
56 06 
57 07 
58 08 
59 l 09 
60 10 
61 I 

62 12 
63 13 
64 14 
65 15 
66 16 
67 17 

--68 18 68 : 

19 69 I ) 
./ 

! 26 t?C'-cJ8 1/~ t.O'i 26 ·OaZI .zSA'w..t'.KiL7-=s'-+--;r---+-------t 
l -2-7 r;;-:~/Y : A .. ~ /1 "" J!,.. I i L--~~&L_+:--~~J~o~P~~-r~~~~~~-----~~~-~--~~~~2_7-F~~~~a~~=-o~.Y~v/~--------~-,~7--7-+--~~-~--------t 
· __ 2~~~-' (,o'l 3fJAIIiftf.t 28 .J, 73 j I I 
':~--~~+ ---=-~.::;-!.L_ ___ tt--=---if>L>=~------==_-='~-'-~""'t.""&""'.41-=-tt,-=2:...:9:...-r(}"7o-"z--::/'7::+------.3-o-/}-:--;l-r-+1-.-,.=--9 r0-.. --+~------------t 

' ;r I 30 e'l~T~-- j 
_::~:_L ________________ tt-=-=-l----1------~=-=-~--t--------H---=-=--t-----+------------l 

j 31 8: ---- ------------t+--t---1-------tt--~--+----------H--+-----r--------1 --,, 
··------- ----------lt--'-~---+-------H....;3:...:2=-+---+-------#-..::.8.::.2+---+-------! '·-----' 

33 83 . . . . __ , ___ ·--·-------tt--+---t-------tt---t----t-------t+--+---+--------i 
-·-- ·- ---- ---------!ir-=--t----+-------4it-:=-34-4---+-------4+-~8_;4+----i-l -----~ 

35 85 - ·----- ------ -----H------t----+--------H--=-=-t----+---------H-=-=+---+--------1 
36 ... 86 

--------·-----------'---H-..:...::...+---~-------#-~+--=---t-------H-=-=+---+-----~ 
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(.)""·. \ . 

-) 

ESS 1300·8. 7 ·68 
· . 4 a I 

TEL.CO. s • s 

BASE ' I I I CONT. GR.1011 
FORM CODE : ,. 50,. 

-4'2-JST DIGIT 

0 
0:(1) 
,.., ..... 
«!~ 
0-
z 0 

REMARKS 

N 

00 I 50 
01 i 5! 

20 

THREE DIGIT TRANSLATIONS 
NO. I ESS 

Ess UNIT SusuNAE-

~ISTQJGIT 

Q 

d:IW "' (/) 
wl-.,.: ,.., ..... 
1-:::l~ REMARKS «1(3 
~0 a.. 0-

a: a:: z 0 
N .. 

--7,-IST OIG!T 

d:IW 
wl-..._: 
1-:::l~ 
~oa.. 
a:: a:: 

REMARKS 

50 
51 

21 71 71 
22 72 72 
23 
24 
~ 
f---

26 ; 

27 ! 

12-3 

PAGE_±_OF~ 

RATE CENTER tJ 0 

Z 1ST t'IIQIT -n-· "'' t ~ 

.. "' 

REMARKS 



' .~ 

' l 

1 
->'-: 

12-38 

PAGE--OF __ THREE DIGIT TRANSLATIONS 
NO. I ESS 

ESS UNIT-----------

E~S 1300-B, 7-68 
TEL. CO• ! • I 

BASE' I ' CONT. GR.Y!'l"'-
FORM CODE. A e RATE CENTER __ 

tl J:C) 

--, JST DIGIT -.r-JST DIGIT -..,-1ST DIGIT 

REMARKS REMARKS REMARKS 0 
u nu u u n •• 

50 
51 

-+--------~ 

74 
75 
nl 
77 
78! 
f9 I -.. -·-·" 80 30 BO 

81 31 a: 
62 -· ·- ··-- ~------------•;-::..82=-+---+-------+i-=-3-=-2+---+-------I+.C:...::+--+-------i 
83 83 33 . .. ,------·---------1+--t---t--------tt~-t----,---+-----~-itt--t---+--------; 84 34 84 

85 85 35 . ----------·---H...:...:+--+------l~=-=-i---+-----~-a~~---+-------1 .. 86 -·· -- ·-· ----'-li!-8::.:6=-+---+-------H--=-3.:::..6+-_ ___;I--------I+-=--=--I---+-------I 87 37 67 ;-:;;: r- · 1 so 3a . -· \ ' p 88 
89 
90 
91 

92 
93 
94 
Cl"' ~~· 

96 
97 

98 
99 

'~~]=~==-·-r=_··_· ~-----#-8;;_9~----f-------~3;...9~---+------H-;;_;;_+----+-------i 

;:;'l~=--i -~----~~!~!~--~-----~+-:~!~---~-----~~~~--+--------; 8+--·r-------------H-==-=+--+------I~+----+---~-=-t--+-------t ' t,'!, l ' 93 43 · -~-:·r------ - 94 44 
""-- --· -----·--- --·. 
,_ -~---------· ':iE 45 l31L -~--------~:~~~----~----------~~:~6~7+---+--------~~4--~4--------1 
; 48 l : 98 48 ~~-~--------:.__------1~+-----i---~--:.=--l-----t-----lf~i---+-~---; ~"' i __ j ___ ------1.&...:9.:9-'----'-------'L...:4.;;;9..L..---1------......i.,L...;;;.,;;...j'---'---------J 

0 
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l 
: ESS.I301, 7·68 
i TEL. CO: 4 t2 I 
' j • ' 

SIX DIGIT TRANSLATIONS 
NO. I ESS 

12-JS 

NPA CODE ~Of 
PAGE _/_OF _::f::_ 

BASE CONT. GR. 
(@ 'FORM' CODE: .~. r;r-

ESS UNIT SusuiiiA£ 

FOREIGN AREA TRANS. 0 I 
lC 

_2,__ Is' DIGIT ,. "(. 1sr DIG IT Q 15 ' DIGIT 
l• 

-~1ST DIGIT 
1• 

REMARKS 

2 _ { 10 1 20 10 t 1 

2' ., 71 \ 21 71 
~-+~~------------~~4-~--~---------4~~--~~---------~~+-~~-------~ 

22 I 72 } I 22 72 

,,) 



;r 

12-40 

NPA CODE __ _ 
i SIX DIGIT TRANSLATIONS 

NO. t ESS 

ESS 1301 , 7-68 PAGE __ OF __ 
1 TEL CO: , • • ESS UNIT __________ _ BASE CONT. GR. 

• ' • f -w-rr-FOf{EIGN AREA TRANS.~-= FORM CODE: ..2_ .. zo 
l4 11 

·---..--In DIGIT I5T DIGIT 
ll 

JST DIGIT --=.,- JST DIGIT 

0 

c6w .. 
rt)(/) 

wi-t-: REMARKS 1- REMARKS ~- t-=><l (!) <{00.. 
~0 a:: a:: 
C\l 

REMARKS REMARKS 

Z2 "" .. 
00 50 00 50 
01 51 01 51 
02 52 02 ~2···1---03 53 03 53 ,-·------i 

~: ~; ~; ~;-}~-i-----f----·------

g g ~~ · ifa~=:=--== 
f*~---+---------+J-6=-0=-+---+------H-.:1:...::04----+--------- 1; s::; i 
! !?~~ :: :! :~:£. .. +. '13 - 63 13 ii i __ ........_ ______ -; 
fl~: 6 4 I 4 . H-~ -:;.- i----·-+--------i 
f' ; ::. 1,· -ft·~~-~- I. --:----t·---+-----·---++--6_5-+---+-------H-1_5~---+-------"-!il_).) ' _l 
\ :~ : :; : ~ ~~~~~ I 
f.: 3 f 68 I 8 :-------<r----- ss 
(_;_s~'~----~-----------+~6 __ 9~----~----------~+-!~9~----~------------~6_9_t----~-------------1 ' :w! 70 20 70 
~?~·~· +---~--------~7~1~---+-----~-~2~14---4-------4~7~1~--~-------~ 'L~_·+----~------------~7_.:2-l-----+---------~2~2+----4--------f~7=2-+---~---------~ ~-~~--'!·-+------+--------tt--7_3~----+--------l't--2_.:3-+---+--------H-7_3-f---fj-~~------f . :: 1 74 24 74 _:~ ~-:_··+~~~-~~~:~~~~~~~~~~~~:;_7=-~s=--+-r-_-_-_-_-_--+-r------~----------~------~l--==-2~s:!;~~~~j;~~~~~~~~~~~!:7::s;:;_~~~~~..,.+-,_-_-_-_-_-_-_~--~---_--t_ ": . i 76 26 76 • z·; 41----~~-----------u-7-7-+----- 27 77 

---+------------+J-=-~----~----------~~--+-----: :..'~ \i----+-------H-:7:.::8+--+------H-=-28:::..-f---+-------H.-:7:...::84 ___ ~------1 ~~-::_~·1 79 29 r 79 · ----~----------~~~---+--------~~~~---+----------~~-~ ----+------++-=8...::0'-I---+-----~~3~04----+------~~8:::..:::0_L ___ 1 _. Bf 31 81 I -----·+-------------~--~----+-----------~~-4-----4------------~---+---i-----·-----~t...::B...::2~--+----------l~3~2~---+---------+~8~2~---------~ ' 83 33 83 -------;-----·-------++....;:..::.+---+-------++:...:::...::.+--l-------tt-=-:::.+--!-------1 --··--·•··--- -----·-·--+t-=8::...4-1----t--------+~3-'-4+---+----,.---H--=8....:4-+---+-------~ 85 35 85 ... ------ -·· .... -----f~~f-----t----------tt-.:-.:-+----+___:___: ________ -H-::...::...~---+-----------1 
... --·- __ ···---------H-~8-=-6+----I-------+It-3=-6::..-f----+----_:_-.u.-::8:.:::6-.:.f----+-------~ ·----------··- ___ _:_~8~_7'-+---1-----------H-3~7~----~+------lP8~7-+----+------------{ •_:::.:::_+----·'--------H-..::8:..::8+---!--------+1_:3:::.:8=-t----+------t~8::::.8+--+-----~ 

:~~~-j!·-------t---··-~::_·---------fl-:;;_0.:..9+-----t---------f't--~-=~-t-----+-----------H-==:...::~:-f----+---------~ !-~; ! ---+----------Jfl-.=::..:~-+----+---------#-:~2-1 +-----+-------+1-9=-9~~+--+---------1 
r 431 I 93 43 93 
1 -~-L ____ ·-----------H.-:9:...4+---+------*_:4_:4+----~----------+J-..:9:...4:.-}--+--------l :-~-~·---- 95 45 95 ,: ,;; l 96 46 96 C4_? __ , ___ T______ 97 47 97 

I 4'3--r---~-------------H-9~8~----~------------~-4A.~~-----+-----------I~9~8~-----+-------------i [Tj 99 49 99 
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I 

I 

I 

} ' ' ~ .... 

ESS 130~-A, 7-68 f-~ I 
)EL. CO. . -, -. -, 
BASE. ' I I CONT. (iR.i!."_ 
FORM CODE: 42 ,.---;; 

)(' 
TYPE IIJ 

0 
~· .j 

.j .j 

IIJ iii .j 

0 ..J ~ X iii 
11:: 

"' 
.j 0 ..J X 

X w iii u :> ..J 
IIJ CD ::> (..) a: ...., 0 0 CD ... 1&.1 0 

II)~' 0 ..J w 0 :::E w Z- i= ::1: wz z j: t-:> :> 

MI ... ue 
'"'lzll"::: ::i I o o:t <.? 

jj1 N ~ i!: 
..... ZUJ-.J 
0- ~::! 
X 8 CO 

OFFICE CHARGE RECORD 
C" NO I ESS 

ESS UNIT .)1J S Ll alA E 

OAYRATE 
INITIAL OVERTIME 

ci ci)( 
11.11.1 

~~ 00 .... .... ou wz w- (I) ~~.~- .(/) z-<!lz <!lz Nw 
a:::l w:: a;=> ww ow 

·2 .... ze~ N;-

;!:5 ~~ ca: j:~ 
-a: z=> xo Oct 

u ... ~ u. Ux -o .., II) 2 (..) so:: 

12-41 

CHARGE ~OEX~HUNOREO 

I 
REMARKS 

u u " .. " " .. .. ,, ll 11 ].. .... )1' u .... .. .. .. 
00 ...... - - -I- - - - - - - - -
01 - -I •/ -- 01 c/1 0.5 0/ CJS - -
02 - - - - 02 - -
03 - - - - 03 I I - -
04 - -1 =E- 04 

I - -
--- i---1-- .......,__ ' 

I _:2__1- 1- I _ ± o5 1 - -
06 - _, i '-, 06 - I 

---+ 
- - I 

' ' I I - -
~ i:,? ·_ 1-n 1-:-jo9 - -- ' 

10 -1 ,-! -:- 10 - -
i7'-l 1-i l_j_ II - - I 

12 - 1-l 
__ i_ 

12 - -
13_1- -i - - 13 - -

f--~ 

i-i '+ii - - 14 - -
r----~ 

1-' :5 - I I - - 15 - -
!6 - j-i h./:- - 16 t)l - - {Sfli:.Mt- .TA!t>c.f Fl'-'I' /A'/-H- Stn5SI:!.A!t~ERS) f" ____ -

"'1-i- -1-i 7 - - - - - - - - -
18,- -lv!- -I-I- - - - - -
19 -!-! i lv\/ 0! 0( OS Ot 0.5 
20 - - ! I v 0.3 tJS CJ/ 0::2-- a CJ 15~ (6if>.P / ~) = OP D /?A'Ti!/S ) 
~I - -I l !V tJ+ OS 0/ 0,2 0 / 201 (CP.P .e {I) • ~,v RRT~) 

22 - - i iv' 05 0.3 0/ G)/ / 0 zs~ 
2_3 - I I v 0& (/:3 02 ol / / ~~ -·I 

24 - - v 07 03 02 CJI .e 0 ._3 • .;-~ 
25 - - ~ OB (?.3 0,£ 01 2 I .fc;l 
26 - - '" (}9 0:3 O:J 01 3 0 +5-I 
27 - - lv /tJ t'~ a..31 C>f -~ I Sol 
28 - - lv /! /)~j 0..310/ -+ 0 ..rsl-
l9 -- lv' IZ 1).3 cJ.:3 .:/1 4 I h()i-
30 - - IV IJ 0.~ 04 01 .5 0 rt.S"{ 
31 -- lv /+ t/3 04 {// J I ?of1 
32 ·-- h/ 07 lt?3 C)$ 0/ b 0 :JS ~ JV'.ew {/~ 
33 -- lv 08 0~ Of?, !01 ~ I 4ot- Mwf{,RA' 
34 -- ' 

35 - -
36 -- ... 

37 - -
38 --
39 - - / 

40 - -
41 - ~ 

42 - -
43 - -
44 - -
45 - -
46 - -
47 - -
48 - -
49 - -· 
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... ...,. ... , ·-·...-:-R . ··.--- r· .. : .• -~ 
td! {f".l l l,f' f ~~? ;f' . . ~ril ~ .. ·. / ,;"; '\ j ·j.;·~.·, 
tJ<J j (! i 4oJ I~:·) t.- ,i t::L_f -~ .. t.~ 

~ .. --:---t·-r- ,· ~-t , ~ I II r I l ~ I I II I , · '· , ., .. t ~.' -,·-~·1""11 j+i""l" i i ! II j' I I l_ji 
II I I "'" "" t c --t-- - - i i I 
~- --~-- I ·I .. ~.. ; r-+- +-- . 
.. I ' t '·--· , .... - - ; . t·· --- ! ' I f I 
.,,) I.. l.._ •. --·"'· < ' - -1-J-- .t.. . ' ' ., ' 
r, I m· I : ' l "'. , ~. . : ..... --r-- . OJ i-1-1 . ·r j . i I I I ;:r I l 1 --·r--t'-+--+-1 .., 

.i.~,t.'.o~ .. ,s,, .£;.,;...,~~Li~.~--'rfr&t .. ,:·~·if~ ....... . 
,­
N 

-.i. '~- " i i ; ·f-· ' F'.' ::-'1 ·.·.·. ,.:-·.'·.·,;,-,'":"::,,, r:.· 1-:;·i:;j,--;;f";;1z;r~r;-,{, f)l Ul Ul :I TENS" CHAR~E INDEX ~ .b. '·'" ~;·• ·i : ! ~,., ... t _.,I ,l ..,a 1:u}~C-..jt;.tv•1 !~·;~:;~ . .:.;i'·0J-'1l 0 l.::.J~tf.l N- 0 -UNITS > t'\J II ,, :l· tllilrl I I -,j)"jl'j(.i!'l'jin--n-!lriri-1.111 I Ill I I I I; FREE ~-------~ 

1 

1 l l- -r- -'-!= · -~ -- -~ ·- 1.-f-]---~.= --}=~-~-- --f- --- -- - ;uNn.M~~c~~~~NEULL ~ ~. 
! : : ' ' I I I I j_ :~CIT I~-~- I I ~~ !If-L[.llj__ lj__ II JjJi "1"I1·~1T J I. 'I I I I I : OET. BILL -- z 

: • 1 1 r- -- -- + -,_ ,_ -rr -I+ j-i·-· -- - , TIMED BULK BILL 1"1 ~~ i ' ["""" - j-+ r-- ;·- -: "i--~ -~--T·T·-1 T -- - -i- -!-- ' ~ "NOTEL MES ~ -l i : l ~-J-~- --r--~ ---- ------+--,--; -- i- -~.-- '- l -~. -~-~ --;. -!1- -T- --~ ~ COIN ZONE-- i --~.-i· t ·+ , .. jjj'--- -;--;-,.--; , --T---~-i y··:·t--r- -t·- ~--}- 1: MESSAGE: rJ ! I I I I I I ! I I ; i I I i I . : l i : : ! ~ BILLING IND . I I I I I I I , +-·1 ·•-, I 1 t........~--,·-r·---, ...... ·-·-<··"r - -I I I I ' I I I . • CHARGE 

,_. 

~ i Ill II II II II II I Ill 11111111 ! II I 111111 I II II II I 1111111: 

. 
;;. 

~ 

~ 

: 

"' 

I I I Jl I I I 

L1J ! 11111111111111 Ill Lllllllll Ill Ill! I I__L_LLllJJli i I I 

0 0 / 

5' OR UNIT 

TIME 
MINUTES 

CHARGE 
5$0" UNIT 

TIME 
MINUTES 

COIN ZONE 
CHARGE CClNO. 

COl N ZONE OPR. 
ROUTE INDEX 

::0 

"' I: 
~ 
X 
Cfl 

0 

z 
1"1 

~~o 1/h 
lh 

0 c: r~ 
ji ·=:I o::o -4 

0 
<,.. 
1"1 ... 

fTI ::o~"~ ... 
n ii: 

~% 1"1 
• ll> 
- ::0 
1"1 (j) 
Ull"''t 
lh :0 

~ 
i 
0 

~ 

~~ ~ 1:. I: r .,. 
n Be,~ g ~c;? N 
1"1 • 

.:~~j ~ ~ 

I ,, 
l.i 

ij 

~ 
11 
'•4, 
\ 

ll 



e 

0 
l 

l 
1() 

ESS 1303-A, 
TEL. CO: 

BASE. 1 •• I 

FORM CODE: 

:~ oo 
Zz ..... 
w1il' 
I-cC 
g~. 
0::1') 
-tr n 

768 
.4 0/ -.-.--. 

CONT. GR.~-
40 .;--;; 

TRUNK a SERVICE CIRCUIT 
ROUTE INDEX RECORD 

ESS uNIT SvsurvA.E 

ROUTE INDEX 1ST 8 2ND O!G!T.S 

00 ~OUTE T~ANS. A- D05tT6 6/! 06/ 

02 c-
03 o-

* IF THESE DIGITS ARE TO BE PRHt)(£0 THE SUCCEEDING ROUTE INDEX MUST BE LEFT BLANK 
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~OUTE INDEX !ST e 214!1 !>!GlTS 

NAME 

50 RINGING ADVANCE -PHASE *3 

5 I· BUSY TONE 

TRUNK 8 SERVICE CIRCUIT 
. ROUTE INDEX RECORD 

ESS UNIT sus VNA E 

00 
;o---j, 

01{1 r---- r-r-- r-­
OZ1 

---'--

ESS i303-A. 7 68 
TEL. CO: ,4 '? }, 

BAS£, 
1 1 

CONT. GR. __ 

FOi1M COCE: ~ 
•• 1\• 

ST0P 

ft. lF H ~SC:: OiGlTS ARE TO BE PREFIXED THE SUCCEEDING ROUTE INDEX MUST BE LEFT BLANK 
.;.,, tLTi:i.;NATi' .>iOUT£ TO ROUTE INDEX 0101 OR 0102 
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8 
! 

ESS 1303-B. 7-68 
TEL.CO: 4 0 I 

BAS£ • ' i I cONT.· GR . .:.-,. 
FORM CODE: ~ .. .. 

TRUNK· S SERVICE CIRCUIT 
ROUTE INDEX RECORD 

Ess UNIT Sus uNA£ 

12-45 

ROUTE INDEX IST 6 2HD DIGITS 01 
ro---J, )(' 

• OUTPULSII'<iG INFO. a: !w 

I REMARKS 

w~ 
z ..J c:e w 0 w 
Oz .._ oo 

~ z ·a DIGITs To sE 1~ ~~e ..J Cl) Zz 
On; < ~~- z :>x - .. 

I~ ~ ~~ ~ __ P:i~FIXED ~~ ~ ~ § ..J:> 0 Cl)t:: 0 );?w w<ot NAME - ...:4i- w Z:::E i= -o .-~ 

._o£!~ I . * * * ~._~s -w w <a:: Q. i-Z t::o:: x-
::lo 

~OW-N!") '<t 10 1.0 ,._ ..JO:: 0:: a::w 0 w 
0& 

0 0 '0 0 0 0 0 0 .._ 0 
z ~ t-a. z 

Q:rtl 

" " " t1 l. ,., 10 ,, 
" ll .. " sa ,., u .. .. .. .. ., .. . . .. 00 LOOP AROUND-PORT No.1- TEST 089 /' /f'f.JO) ST0P 01 900 OHM BALANCE~~~- • ()5.'1 t/ (9'lib6) 02 600 OHM BALANCE - i 

03 OPEN CIRCUIT - 05~ ../ /'fff-b) 04 SHORT CIRCUIT - l {},5f v '1'78.5) I 05 - • I I • l 0 6 LOOP C~fECKER GEN. CKT -TE~~q£i 1 ! / \( 7/9;22}! ST¢P r-·' 

-+:::>51 J 
l c:~J (' ~~ T •i POUGH - TfST I 000 I ! I l ' 08 I I i '=E I 
09 t -rl I r- ' !0 I I i i -- I 
I I i l I ' I 

-------I I 2 TO'~E 0-'NT. HI$H-CUS SER I 
' i It 3! • -·: ·STEt.DY HIC--H-CUS.SER luJs ! ! I i I I f ST\IlP r~-4---.--2~STEADY LOW-CUS SER ~.X 

' 

I 

I 1 I I 
i ST~P I I 5 TONE 3 -INT. LOW-CUS. SE R. I I j I I 

lli 
-----

!(}1~ I !sr¢P 
COIN CONTROL Ct<T 

+~- f- ~-~------ ---------· ---

01.5 ---t--~- - ---1- --- -- ----

r 
7 PER1/ S'·3 OPR.-NON COIN I ~. ------·--

t046 
,. --r-r 

f ~~ PERl.' SiS I)PR.-COIN --·--·- I ' ' 107.2 ' i I 
19 LOC•~:.. co;~J OPERATOR ("•" '"") I I ' 

I ' I ·-
1(}1.Z ' I ~ LQet,:.. CGiN OPERATOR ( ,.,.,.,) Ll l I ----- -, -21 RECE, ,'Ei OFF HOOK- TONE 10..27 ~ ; i 22 PARTIAL DIAL .tJ&7 f I I I \ &:. 23 ~CC--?£RM SlGTK( I"S CL A"!Vti) 105(} 

24 COIN Z014E OPR. TRUNK(.:%.1'.<'1 p ltJ,bb I ! ' 25 H .. . N (6t?f'.Z) I 067 
26 " It " • 2 I 
27 " .. . . 3 
28 STATlCN RINGER TT -TEST 1015 l t~fJ) 29 CONT. POLARITY -TEST k?5~ ! : i I 

' ! 
30 DOD OBSERVING CKT . H+t--t- I ·! ST"P 31 TRAFFiC SERViCE POSiTiONS NON COINi I I I I 

ALIT r,;.,_,·~ .~-.'5._._-r, u;--v )-TEST -- -- ( 

!sn:lP 
32 itJ18 I \ ~~ ~!!TI?~JL-

~ 33 CONFERENCE CKT 3 PORT i011 ! 
t ---:=--TEST! tJfJ3 ~ 

I 
34 TONE PRESENT DET. i ! 

~ t 35 CUSL DIAL PULSE REC - i !01f - L- -36 TOUCH TONE DE T. - i{)fj!J i . 
t 

1 37 RINGING a cotN coNT. - IOBZ 
38 MF ENVIRONMENTAL --TEST-[cH/ ' i" 

' 39 TRAFFIC SERVICE POSITIONS'- COIN T i I 
' 40 10 DGT CALL- MiSDiALEDOFFIC£CODEj I i 

41 PCI -TEST 
. 

I 1 42 REVERTING NBR-MACHINE HANDLED ' I 
43 SUBSTITUTE TRUNKS l 44 CONFERENCE CIRCUIT 6 PORT 

SHW 45 

4& 

47 
48 
49 

*-lF THESE DIGITS ARE TO BE PREFIXED THE SUCCEEDING ROUTE INDEX MUST BE LEFT BLANK 
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TRUNK a SERVICE CIRCUIT 
ROUTE INDEX RECORD 

ESS UNIT--------
ltOUTE INDEX liT a 2ND DIGITS ..Q_J_ .. .. 

ESS 1303 ·B. 7-68 
TEL. co: I • I 

BASE, , , 1 CONT. GR.lil""" 
FORM COilE; ,. 40., 

)(' 
!o.l~ 
oo 
ll!:z _.., 
w~ NAM£ 1-CS 
::lo o. 
G::,., 

OUTP~'LSING INFO. 
cr lw ~ I .J j, ol I ~ 

0 
~z t.')9 DIGITS TO BE l~w~~S 8~i :;; ~~~~ ~ I :::~>< :::o.. PREFiX£0 ·s a. ..- f!: .J5 0 l~t:l 0 I Ow :J;:, 1-1- (!')>(/'):::! c:(l- i= REMARKS a::o a::o -1.&1 * ;.:1-00 -1.&1 1.&1 :Z::!; 

1-Z 1-a:: !:?.J * * t:a: 1.&1 c:(Q: 0.. x-01.&1 - N ,., ..: In <I) ,... ;i ~~ ff a: l.tJ 0 1.&1 CJ ~ ;-a. 0 0 0 0 0 0 0 01- (.) z in n .. ' .. " "' ,, .. " 
,.. .. "" .. .. 

~0 

51 

!52 

53 II 54 -'-----~---{ 

l 55 
----------+--+---l-t-+-+-++++--+---li---+-+-t...l' __ _j _____ ._! _ _j 

! i 1 
56 

57 
---------1--l--t--t-+--l~f-t-+-+--1-+-+--f------------- -+-----

. ' I 
58 -------+--+--t-!1--t-+-+-++-+--+--t-+-+----,-------, ----r----
5 9j 

-------1--lr--t--+-+-+-t-t--t--t--t--t--t-+-.,-·---: ·-----. ---
' 

~--~----------- ------------~~--,_,_,_~+-+-+-~~--~-r--~-1 <'iO' !ift--·-·-·-
1~-~ ----

·r-~--r~-----·--·-· -------+--t----11-+-+--t-+-+--+-+-+-1--+--i·-~· t'=t -·----_---------------+-~--+-+-~~-+-+~~--+-~--1~~-.., -
--r--------,f---1 

b
,, -----· 

~~L------------------------~--~-+-~-+--+-+-+--1--i~-+-+-~~-+-­:, 7j 
-·-------------+---JI--t-~~~~~~-t---t---r--+--+--~ I ~------------------+---l--+--+--+--+--t--t-+-+--t--t----+--t--+--i ----+-----! (Ui 
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ESS 1303 -C • 7-68 
TEL.CO: ~ 
BASE CONT. GR. __ 
FORM CODE:' 4~ ~ 

11 

..------;-, 

TRU-NK S SERVICE CIRCUIT 
ROUTE INDEX RECORD 

Ess uNIT SusutJAE 

12-47 

ROUTE INDEX liT a 2•0 DIGITS 0 ~ 
)(ci OUTPULSING INFO a: z ..J w- .c) G.r DIGITS TO BE ~~ 

w a:O 00 zo Oz ..J VI Zz :.::Z ow s w"-~ 
Oc:: 14- ... z - ... 

~~ ~!'-II PREFIXED lj ~ 1-CZ:: 
..J~ Vl!:: 0 .. _. ... ~A ME" 1/)3 REMARi<S t:-cD _:~ en>- <lt- w zz ;: a:o ~..J - * * * ~~-- VlO -w w eta: CL ~Q 1-a: 

0"-1 - N !<') .,. I() Ul " Q: 
<tW !::a: a: a:w 0 Oc (!) ..Jl% :!: u.. 1-CL IX!<') Oo-oooooot- 0 .. .. .. U II n 10 .. .. " .. .. .... .. .. •o ., •• .. .. 

00 i)o'/JoVI.. TOLL IJ;/i'CF (tf'ES7,f') 031 / 0! 
01 JJ.?D:JPL. lt>t-t- o~R~# (RE5;7.i('j 0.3'1 ,/ o; 
02 /)tJtMV.t TtJu cJ,-...,P~ CW( /fEST..{') 10.98 - / tJ/ "Cd;-:.r 
03 Poetfi/L-TI!Jt-L o~A: C!'.l(;prsE!_ io38 H V' (}3 M:if~c 
04 H. (J';FifJ<::;_,- 0 - ·:z 0/ ,. ;;;u;_ MF /){)tJtJY ~ .VPP ~~w nJ,f'.tw. {)// 
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05 .;::;stT8 J7/ !0[0 f----
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~-0~?/T .VCB I /IV/. MF 
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x+ ___:o_ --- f--~ 
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1 4 vo.:.:tJVT ;!/T (Prw.x) CV8 1f.t1F 
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-
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TRUNK a SERVICE CIRCUIT 
ROUTE INDEX RECORD 

ESS UNIT _______ _ 

ESS "03-C, 7·68 
TEL. co: • a , 

ROUTE INDEX 1ST •l 2ND DIGITS 
BASE I ' • I CONT. GR . .....-n­

FORM CODE: A 

NAME 
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REMARKS lx!~ 
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ESS 1304 -~ • 7-68 
TEL. CO: • • , 
~E . ....,, ........ ,--.-1--..4 _CONT. GR.1rll 

:= .>RM CODE: •• 46 ,, 

00 
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RATE AND ROUTE CHART TITLE-------------------

.• 

NO. I ESS 
ESS UNIT-------

~ SUBS. CLASS OF SERVICE 8 COLUt.AN ~ .• - .• -,~0 ~,. ~ ~----------~~~~~--~ z z ~--~----~~~~~------~ t:1 SPEC ACC ct~ REMARKS ~ ~zgJ; CHG. ~ 0 ~~ CCO zz 1 1! u n J• n 11 l• , 16 31 

00 

08 

09 

10 

II 
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13 

14 

15 

16 

17 

18 

19 

20 
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CHART NO.~ 

~ SUBS. CLASS OF SERVICE 8 COLUMN :a.,~ .. =--=,o-...,, ~ ~~--------~~~~~--~ z z ~--~----.--,,~,--------~ ~ SPEC ACC <{~ REMARKS a: ROUTE CHG f-r- U>-r- --~ INDEX . I 0,851- CCO ll zt 25 H 2t ll ll H ll 3 36 l1 
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PAG~ _I_ oF _z_ 

CHAR_ T NO. Q__1__ ,, ., 

RATE A~O ROUTE CHART 
TITLE e<i ut-!lR 

NO.I ESS 
ESS UNIT SuscJNA£ 

ESS 1304-A, 7-68 
TEL CO: 4 t> I ' . . 

BASE.~...,--..--.-CONT. GR. 
~I ~ 

FORM CODE: __§__ 
14 tS 

~ SUBS. CLASS OF SERVICE ~ SUBS. CLASS OF SERVICE ~ SUBS. CLAS$ OF SERVICE ~ - 0 ~----~----~~-=~~~~ 0 ~ ~--CO_L~-~~.f <{ ,'? f. 0 1---C_O_L_U_M_N_,.:..f'_::ff:.........:'?:=..o_~:...' ----11 u COLUMN .f .'? {?·f. 
Z FL.AT /NR.-J!P/Y-P.ex ~ HESS-16E-iivD.-2Po/-P.t!J)( ~ /Wt.. (3How)o/w LAMA 

f.~ SPEC A_ CC ~~ REMARKS ~ .._S_P.:._E_C-.,----,.-A-C-C,..~~~-r--R-EM--A-RK-S--11 ~ SPEC ACC ~\t~ REMARKS 5 ROUTE CHG. ~~~f._:.:.::. 5 ROUTE CHG. 1-.- ~>-f-- 5 ROUTE CHG. ~ ~~tcco aw,,~NDE~.,. , !,1~ ~~~C9. 22 (/),,I,NOE~... , !, ?,w~SC~ ,.(/), ,~NDE~... ,.!!,l~ r/:-J,. " 

'·'I 
1 18 ! 18 
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~ ~ ~ .. 

ESS 1304-A , 7,68 
TEL.CO: • , 

RATE AND ROUTE CHART 
TITLE-------------------

NO. I ESS BASE..,,--.,--r,--Tj_CONT. GR.,.,­
.= JRM CODE: .. 46 ,, 

ESS UNIT-------

w SUBS.CLASS OF SERVICE g ~--~~---~-------------~ u COLUMN~,.--,:,,,.-.,,.~,. e ~----------~~~~----~ z z ~--~----r-~-r~------~ ~ SPEC ACC ~M:_ REMARKS 5 ROUTE CHG. f-.- ~>-f-cc·o--
CI) INDEX I 0 (f)._ u l z' z u J., u n ,. '~ !6 31 

~ ~S:...U:..:B:..:S:,;·~C:_::L:_A,....:S:-=S~O.:_F__:_S.=E.:..:R.:_V.:_I C-=-=.E -11 
8 1----C_O_L_U_M-'N-~ -=-·•=:::·.:..•~-~,~0:...--,...::':...' ----,.4l 
0 z z 1--~---~-T_J~T-----~ 
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Cl) INDEX I 0 (/)~ 12 l 2~ U lt lt lZ H }4 ~ ~ 36 11 

- rttti '. '''95 1 
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0 ~----------~~~~~--~ z 
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ESS 1304-A. 7-68 
4 0 I ' . . TEL. CO: 

BASE I l I I CONT. GR....--u-
.= JRM COOE: .• 46 ,, 

w SU8S.CLASS OF SERViCE 0 
0 COLUMN L> n n 4-0 •• f9 10 l! 

~ 
T XL.. (tt' .f'O\.V) o/w L. AM A z 

z ~ 

RATE AND ROUTE CHART 
TITLE-----------------­

NO.I ESS 
ESS UNIT So~uNAe: 

w.; SUBS. CLASS OF SERVICE 0 
0 COLUMN o a a.2 u .. .. lO l• 
~ z HoT£.1- - Mor~L z ..J 

SPEC !ACC 
w 

ci~ REMARKS w 
SPEC ..Jw REMARKS w w ACC ()a.. cr u a: 

12-s: 

PAGE _2::_ OF _B_ 

CHART NO 0 I 0 ,. 11 

1.1.1 SUBS. CLASS OF SERVICE 0 
0 COLUMN _o o 2< o u ,. 19 20 2'1 

<!> z IMR IM8 z 
~~t REMARKS 

w 
SPEC LtJ ACC a: ROUTE CHG. >-:-r.:-

rc~ 
ROUTE CHG. -r- ,ROUTE CHG ili 0 INDEX : l iO 1}j~ u INDEX 10 o.->- ceo ~ !INDEX ~~JcCDI VI (/) (f) I-n z u a a l !2"t a 

54 '" Zl ll H tilt ,, !2 H ,. l ~6 37 .11 z;,.,n ... a ,, 14 ·~ l6 , .. ! 

16 16 
17 ! ! 17 : ' 

I i r-+--1------1 
' 

IS i I 18 ! 
t9 : I t9 
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' PAGE_, _OF __ _ 

CHART NO.--
~• t1 

RATE AND ROUTE CHART 
TITLE-------------------

NO.I ESS 
ESS UNIT _______ _ 

ESS 130-t-A I 7-68 

TEL. CO: • • , 
BASE-,----.----.-,--.-1-CONT. GR.~ 

FORM CODE : -!L ... ,. 
uJ SUBS. CLASS OF SERVlCE B SUBS. CLASS OF SERVICE B SUeS. CLASS OF SERVICE g 1-----C-O_L_U_M_N--:-=-.• ~~;~;;~--~ 8 COLUMN , ,, >o ,, 8 1-....::....:-=-'C::C-::07'L~U:-:-M7:N:-c-_•--·-•-=-,::..o ....::....:''_:...=...-1 
~ ~-------~~·~·~,~··-----H ~ ~ 1---------~....::....:~~~-----1 
2 ~ 2 z ! J ...J , z 1-----.---...------,--,...J:--r----41. z 1----.----. .,...-~-.-..J-:---r----1 

., tt1 SPEC 

1 

· ACC!<i_w REMARKS ~ SPEC ACC ;t~ REMARKS ~ SPEC cl~ REMARKS 
5 ROUTE CHG. riW:!;-';-- a:: ROUTE CHG.I-r- 0>-f--- o: ROUTE CHG. 1 ~>-~CD 
(/) INDEX t;:-CCD ~ INDEX I 0 t}i1-CCD g INDEX ! LO (/)1-

~= ·H :~ H 1 B ! ~· ;~ •o: •• :2 21 2'! 11 l't )1 ll )} l4 :l 36 P t7 2: 2~ H!a !d H! ll •.H J 1t '' 

Ol 
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. - ···-- ~------~-------·----# 
25 

27 
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26 
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ESS 1305, 7-68 
TEL.CO: ~,~~~ 

BASE-.--.,........,,_....-CONT. GR.,.,-
' . I I 44 

RATE a ROUTE PATTERN RECORD 
NO.I ESS 

ESS UNJT _________ _ 

12-5 

FORM CODE : ,-. -,, 
RATE 8 ROUTE PATTERN 1ST 8 2"0 DIGITS -m--tr 

RATE & ROUTE CHART NO I . l I I ~ I I ~1--~o-2~-o-3'1'-o·-4-. 'I' -os-.··-o-6'j'o_7_11··-osjog--~JI-o-yl-l-l-,...-12-J.-1_3_1.--14-JT' -~-s-1 ~~ ~ ~ ~ 1 ~~--· j 
L~l 

l-:.:._j__:::_i_-=-=._.L..::__,.JL....:..L_...L_L___l _ __l__..l..----l---L-.........___.._Ie>I-C>~z a:: 
1----------SCREENING CODES r-:-- ~ ~ - ~ ~ 

<t~ 01 a.. ... 
a::¢ 
a:.\ co 

0 

0:::"' ,., 
REMARKS 

.. f).U 

50 
51 
52 
53 
54 
55 

I . --l--~-t---t-+--t----1--+--+-l--t--t--r-~---r---;--+---------: !----+-~-+--- ·-
i i I 

!----+--~---: __ ·---+-~-~-+-~-+-~--+--,_--r--t--r---~-~~l~_-_·---~-~~-.---~r. __________ -1 
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69 
70 
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RATE a ROUTE PATTERN RECORD 
NO.I ESS 

ESS UNIT StJ.:5UNA=Ef 
RATE 8 ROUTE PATTERN 1ST 8 2NOOIGITS i?----t?, 

ESS 1305, 7-68 
T""L CO• -ft!:J I 

&;. .. l " ' 
BASE...,.--.---r1 --.-,_CONT. GR._

10 
-.

1
,-

FORM CODE: •• 44 ,, 

REMARKS 

.. -- .. ------+----f--+-+-+--+----1f---+--+-+-+--+----1._:-.---1-----1f---+-+--·---------i -- ·- -----~---~-----'-'---+-+-+--+----11---+--+--+--+--+--il---l----;f---+-+---------1 . - - -~ ---- ~- ---~l--+--+-+--+---+----lr---+--+-+-+--t--1---+----lr-+-----·------t .. ·--. ---~- -------------l----li--+--+--+--+--+--!--+--+--+--+--+---+--+-+---------1 l --- --· --- --~-+-+--+--+--+--+-+-+--+----li----+--+--t---;---+--t--+---------t 
--------------·-+--+--+--+--+--+-+--+---1--i-..if---+--+---+--+--+--------; 
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-------- ----~-+-+--1--+-__;i---+-+--+-+--l--+--l---+--+----+--lr---------l i 4 ,_: ~ i : 

{471 : ! 
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ESS 1306. 7-68 ~ 
TEL. CO: . '7" 0 I 

• • • 
BA$E , 1 1 1 CONT. GR.Tll 
FORM CODE : _!Q_ 

14 tS 

ci CHART MAJOR 
i5 CLASS CLASS ...,x (/) w 

'""~ (/) 0 f---.----+--.-----1 
W'Ot <t 0 . ! 2 i I 
!:d) d u tt: I ::'.: 

0 <! ::::> 
~ :r: ...J 

(.) 0 
u n :n ~~ a z"<'le 0 

LINE CLASS· CODE RECORD 
NO .. I ESS 

ESS UNIT Susu/VAE 

CHART MAJOR 

12-5 

ITEM tn 8 2•0 DIGIT 0 0 
lO ll 

RE~AR!<S 

(/)w CLASS CLASS 

~ ~ g I . I <" I I l REMARKS 
- du tt: :::E ., ci :::E 

<l 3 a:f:j 
:r: 0 Or-

u u l., t' za
0 

21 110 u u ,. )! 1• n 

DO !FR 01 I 0001 04- ~f 11/P F.L-fT ~ 
0 I !F8 ·o; l 000/ tJ+ M IN.t> F~,.fr 8/IS 51 W5t 01 /)()/)?. o-1- 01-- /o/S~ 

53 rP1- 05 aJ/7 M!f!t __ . ( ( ( .RtJI h'cTE I 

54 TPf t25 rXJ/8 04- _;.../t 7 1 } .z:.:!- J . ____ ..,...___ .• ;..__J_-~ 

55 ga. 01 a?0'/12.. o //('::~ r[s.r/-;-: T 1 
56 l?BX tJ/ Q(}_O! J~---- ·.-::~- ...... ··--· • 
57 Z/Z 0/ 0(10<:£ ... ;; ::c ____ ,;:,-· ·- . " ~ ~ 
sa rwt 1 ot ooo .,., tc-- ..: ____ ~ ·! . .:L.:::v/ 7W ,r, / 1 

59 4-TX 0! ·OCC~; ~;- ::. ~-~- ---~--~:: __ ,f2:::Y TWX) J 
6o 1!1/?lo; loa,<'.-~.:::.~_· . --~':' ~~·.-. .. -os~ ;;;;-... r.;KZf¥,~.d 
6 1 r/1 B i 01 oo;~-': -~~--= _____ :: _ ____ _ 1 ~ ~, 
62 tNNI otl oac~ : ~, _, . -· ·</'r,~L t'IPIG!//-~77c.-(/ (;;-;::'G A 
63 SrJ;L.io; iwc'7 ___ ~- _ ;-~~-:;;cFCfffJ&r h~!?l'ffi,wb~ 
64 lHif/ 1C! 1 co::~- -- ): :44f! £>Ed?i-:o 
65 !t?MO! l.o(C' ~ ~: ·: - 19/!Et.JtJtf'I&£V-f7l4-V !1'/PIYIP 

s6 ~P# 01 i ttCi0_~~: ---~- :~#£c cl.o/G>"~#fi'a-t/ ~ ~n/ 
67 OJ/! Oji~OL~~-: ___ :.~i:£¥/FtJ nA""A1~01pdf/ ;//tJIY/p 

6s P11:7 1V . ccJo; 1/:0 .. :·. (~~ii-'l'ELJ ff,('#II'J.Il·7~/ .:c PrY 
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ITEM I'T a 2 110 o:GIT __ 

CHART 

J:O IJ 

MAJOR 
CLASS 

LINE CLASS CODE RECORD 
NO.I ESS 

ESS lf.jlT __________ _ 

Ct-lART MAJOR 

ESS 1306, 7 ·68 
TEL. C 0: =-s --,4,---.

1 
BASE..,.,--..---,-1 _,..

4 
_CONT, GR . ....., 

FORM CODE: ~ 

tl) w CLASS 
f/)cl--.---+---r---i 
<:o l;;: ~ REMARKS 

t1> w CLASS CLASS 
~ In 0 !-1 -..----!----.-1--i 
t-_ ~0 t- :z REMARKS 

..J u a: ::E 
u ~ ;::) ou ... -

~ ;::) 
I .J 
0 0 

itt n.. ••u··":.o U 
r d 

u n n " ,,u., "' U 

00 50 
01 51 
02 52 
03 53 
04 54 

!-o-=--s+-_.....__~--L---+--+-----------tt-5--s-+--!-+--+---+----<---------------·---l 
06 i : 56 i f---t----''---t----·c·----t--1f------------t1t:-::-::+--t-+---t--1f-·-;----~-------·· -·----
~ i=±' j : 57 ------------~ l ~r~=~--+----------f+s-5:-t--+-+----i'---t--
l-~oTi 1 -~~"-""1--;----------H-6-o-+--+--t---+-f-----------------1 
~-~~ T --!!- -- - s1 - ------ -·-------t 

0 21 ! ---·----l---!-----------H'-6_2+--+-+---r---'----~-------------t 
1: .3 l r ! 63 1 ,_ _____ '1-

; !41 i 64 i 
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j __ ;_Q_~-+ i1 -+--___.--+-+----------+lf--7::-=0-t---+-~--+--+---+------------i 1 __ 21 +--l .. -+-+----------H...;.7_.;.1+--+--+---t--+-+----------l 
i :~~ ! 72 

i 23 
r~~?.4 

73 
74 
75 

j -;~- ~-t--i~--+--+--+------------11+--lf--+--+---+--+--+------------'---l 
' :h I 76 
!--,7 i 77 
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82 
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84 
85 ------ -------------+--+-----------tt--t--+--i---+--+-+-------------i 

-· ----- ··-----·---I--+----------H-=8:..:6~-~-+--+---}--+-----------f 
r--~:::;----;-------1-+---+---------+r:--~-t--+--t---+-+---+----------~ 
!~:9;----·--- -- --·- 89 
r--·-·---·----·------,~--------+--+-----------++-+--+-+---+--+-+------------1 

mr1-r-·· -----i--~--+-----------++-:-!+---l--l---+--+-+------------t 
1--l----t--·;----------+--1------------H--+--+-+--'--f--!--+-----'-----------f 
L~-~~ ______ :___ _ _. _______ ...; __ + _ _.._ ________ __;_ ______ t+-9_3--+--+-+--+--~r---+--------------t 

94 

~~i--r--r-- :: 
~ i i 97 1· c,!'-:-r--r-t-; --+--+--r------------+!r-9-a+--t-+---t--!---+-----~------t 
!t:~--t ----r----r--- 99 

l;,,u;c 2: fk·c.::nher 1. 1970 

0 

~ v 

0 ' 



0 

(~~ 
',J 

.. ) 

, ESS-1502~.(1-68) 

TEL CO.+ I) I 

ABBREVIATED CLASS CODE RECORD 
ORIGINATING 

.HO. 1 ESS 
J • • 

BASE CONT. GR. __ 
I J • It !0 H 

fORM CODE _Q§_ ESS UNI'T SU5UN4£ 
14 II 

·ORIGINATING CODES 
UJ ·u..t . 
Co:: EQUIPMEtt:f FEATURES m 0 o 
ou..t coaz Uco 

0:: V> 
t-7-: <t:uu..t ·:e 

:=j~ Z

1 

I 
0:::;:;,; £LV>-1 0::::;, QVl <(::::> ffiz: -.< t:L""CD <-1 L) V> Cl 0 ::x:-1 =:;,<C<t: 

..: :E L) t- u..t z Cl 

ro I uO V'Jdt-t- t- (.!) 0 L) <( 

: JJ ,. 

L) 

a> 2) .. .. ., ,. , 
"' .. 12 11,)..£ ,. .. .. u " 

2! ___ Q::~L-T_ -~ · i I t){)O!_ --- . /!/O!V!Pl/Ai- FL.. .1r 
, .... }2 __ ;__P::L LY . .. L .l ... - ___ [J_I _, __ J_ QQ()L_ --- _j~()IV/1/ttfl- \,YtTrl 

~J_l__0y_j_ f-e---~---LL-H-t=-+Hc.co; :z PTf/ r~,fr 

_ _14 -L z±-~l±r± . I . 0006 
Pr.JtJJ.;C-- .Co;A/ 

·z·; l l , · I · i i t---=--~-- ' - f-~-~ . -L--~~-~-~--
75 ( I I I I I I· ! I i 

:n~r----r- ~-r-TT-1 1 T 1-f-T' 
23 ! I i I I ! ! 

~;-~-·--------;--r--;-~ i i 
I -~ ' -- -----+-1--t--' : ' 

~~----- ! ; 
,__lL_i ! _:_LJ 
~_j__ _i i i I I 

33 I : f I -+- - ------!-.....,-
34 ' : I ! __ ,__1 . 

- 35_ : j I 

-L. I i J_ -
37 I n 
~- l _J_ ----!'.~ ) --__ .... 
JC I _I I I ___;_ 

40 I I 
_!L__ i I ! 

42 I I ! -
43 I 
44 
45 
46 

I 47 I I I I I I I I I I I 
48 
49 
50 
51 I -
52 -
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

. 63 

NOTE: ABBREVIATED CODES 00·20 ARE PRE-ASSIGNED FOR ALL ESS OFFICES. 
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REMARKS 

/t)t/C/-1 rorf/6' 
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--r 
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,] 12-58 

1 

:1 

RING 
COMB. 

TERMINATING CODES 

"EQUIPMENT 

g~ ~ ~ o !LLJ .. 

fd ~851~ 
ll : 11 l'! 1-£ 11 tl u . lO J\ 12 

44 I 
45 
46 I 

.· ABBREVIA TEO CLASS CODE RECORD 
TERidiNA T!NG 

Ho: 1 ess 

ESS UNIT SVSUNA£ 

FEATURES 

REMARKS 

bS 1502 B. 7-68 

TELCO:~ • • • BASE COMT. GR. __ 
• , • • •• ll 

FORM CODE: ...Qt 
Hi II 

1---4_7 -t---t--t--i-i ---jf-+--1----4-+--t--+-~-+--+---------------------·- .. ---·---' H 
~y 

49 
50 

51 
52 
53 
54 \. 

55 
56 
57 
58 
59 
60 
61 
62 
63 

NOTE: ABBREVIATED CODES 00-20 ARE PRE-ASSIGNED FOR ALL ESS OFFICES. 

Issue 2: December 1, 1970 

0 

A v 

~-, 

' ' ·. ~ __,...-~; 

A 
Vii 



A .lh:rl 

ESS 1504, 7-68 

TEL. co::---~-: 
I I 

BASE , 
1 1 4 CONT. GR.1r"lr 

FORM CODE: ..l.L ,. . 

U tJU UU lC 

00 
01 
02 
03 

OUTGOING AUTOMATIC TRUNK 
TESTING ASSIGNMENT 

NO.IESS 

ESS UNIT---------

::E 
::0::0.. ._w 
Z:l ll'l_J REMARKS w :lO wm 

t: a: a:: .... ~ t-O 

•• .... l7U .., 
50 
51 
52 
53 

REMARKS 

12-59 
PAGE __ .. 

54 
55 

1--0_4-+--+---1=============================:~===:===:===:==-·-__ --_._-__ -__ --, ___ -_-~--~~~-~~~~~~~--.-~~~-=--=====-ll 05 i 

56 
57 
58 

~06~--~:~, --------------------~~~--+-~------ =i! 
l--0_7-f---+---+----------------H-~~----11----i---------------------

08 ! ··------------------~~----r---+--~-----
09 59 

60 
I 

1 o r-·--
~---------------~~~--+--~·-~-----I I 1 

! 61 
62 

i---l---l-·---i-----------------u-~~----11---!-----------------------i 
12 l ' 

63 
64 
65 

l---l---

l--l-3-+--+----i~--------------flr--t--+---J-------------------l 
l--1~4-+---l---t---------------;t-:-=-+--+--.l.-----------------! 15 ! 

.66 
67 
68 
69 
70 

t--:-1-':G-+---r--+---------------+~-----i--il---+---

:t-.__=-::::~-~:=~ +:=~~_::_ __ ~.~-:--~-:~~-+:~--~~--~~--~~--~~--~~--~~--~~~-~~:~~:~~--~~--~~--~~--~~-i*:~_;;_-::--t:~--~~--:::~~--~::~~:~~--~~--~~~=~--=~~=~--=~--=~--=~~=~--=~--=~--=~--;-il 
20 

! 

21 71 
22 I 72 
23 I 73 
24 74 
25 75 
26 76 
27 77 
28 78 

79 
80 
81 
82 

l-2-? __ !,,.~--~-~1~~+---~-----------tr--+---+----4r------ -------·----4 
~- ::; l----+-,--+----------------#---t---,,....;-----;f------------------i 
----~--·.--~-··---l---------------4~..:-t---l---+----------------l " ?· ! --- ----··---- ----:+----------------#--=-=-t---+---lf----------------i 83 

84 
85 
86 

87 
88 
89 
90 
91 
92 
93 
94 

45 ; 95 
96 
97 
98 
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t 
1 

12-60 
PAGE_L 

•• 
/ OUTGOING AUTO~ATIC TRUNK 

TESTING ASSlGNJAENT 

NO.I ESS 

ESS UNIT BvsVAIA&" 

E,SS 1504, 7-68 

TEL. CO: f q ( 
BAS . ..,E..,.1"-'T--r,-· .... ,-CONT. GR.1r'll 

FORM CODE: -'L .. .. 

REMARKS I ~ n ' E i ll . . REMARJ<S II ~ I n E i 
~ ~~ nu ~ ~H 'VH ~ 
! 00 ()Of 00/l P~~il t:ll-3:3 (3~:,t,-,X/-89S/ !I 50 F-~F-~+---------------t 
! 0 I t.?~.Zj !?~.2 i H /ldPT ~I:?. (39q - ..3 4-7 ) !! 5 I 

~~- C;16-;-i_tJO,£ j //!?fl~//'1 t'!Z ($.:3R --:;.._,c-.r::-.3-:9-:f):,----ijlj-;:5-:;2:-t--t--+----------------i 
. 03 0:"'?!.0,_? f!21.~_qkJ!(~..I 01$ (t,:Z7- (;;?,5) il 53 

-~~ ~1 •. :2 I;it--:~ ;E~~~t,_· -::~-::,~:-·-.·+(·=--~=--~:f--~=--~=::=--~=~~=--~=--~=--~=--~=--~=--~=--~=--~=--~~--=-~-~~~~~~~=--~=-~1 
~~~~:i=~:.:~J;~f~J~~;~?;~i ~~--+t--r--+-----------------i 
,l, :' -~· 12 ~~. 621i--+--f-----------------i 
IT. - :-~-~-~; !163 ! 

I~~ J H 64 
l 5 1 !! 65 r----·~--- j·~~+--;--i-----------------------4 IS I ! ( 66 ----~ .. -r· --------------------------i~~~----+----+------------------------------~ · 17 I l : , 57 
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26 l 76 

r-2_7_~--~----l·----~----------------------4'~!~7~7-+---4--~~--------------------------~ 26 l ~ jl 78 
r-~~-~~--v~'-------------------------------iU~~~----+-·---+----------------------------~ 29 j 'i 79 

l 80 
3! I 1 81 
32 82 
33 83 

84 
35 85 
36 86 
37 87 

39 89 
40 90 
41 ! 91 
42 l 92 

.---,------------------------~~93~--~--4-----------~----------~ 
44 94 

95 
46 

47 97 
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ESS 1505, 11-64 

TEL. CO: ·f~ I . 
J • a ,' '1 1 ~ 

W. E. OROE R NO: ':'""tt...,..e~eS~t<~-...;Y~ 
. ' l • • iiO 

AUTOMATIC TRUNK TESTING TABLE RECORD 12-6 

NO.I ESS 

FORM CODE: ? i' ESS UNIT .SW!IwD.'.w'o~.~m .. •'------
TABLE NUMBER <;? tU'IOR£0 

REMARKS 

22 . ' I 

23 ' : 

J..:I .laRousi' 
LINE 
TEST 

NUMBER REMARKS 

f"o«)N-SYt4Ctfd 
Llf'!~ I z TEST I 

~ NUMBER REMARKS 
0.. 
0-Nrt')'lf'IO 

00000 .. .. .., .. ., 

z ATMOS 
£ TEST 
t- NUMBER 
0. 
0-Nrt"l'lt'IO 

00000 
4 •• l•• .. 4T .., 

REMARKS 

271 • ' l :--28. . I 1-t-+-+--i--+------1 I , l 
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15 LINE 
TEST 
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Q. ...... """"-....... ~ 
0-N~'C'W'l 

00 0 00 

~L.~I NrNEctAOI 
it TEST 

REMARKS ~ NUMBER REMARKS 

~-N~·W') 
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@> -TN~ "" en 
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!50 
51 
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ACDRESS 

~ 00000002 64'9 ZEP.£6 SET 2 
650 At-iOl 

00000000 652 ZEP0 SET 
653 CKOl 
655 DROl 
62,7 0POl 
659 0R01 
661 PSOl 
663 RROl 
665 SROl • 
667 CCOl 
6t:.9 TROl 
671 CFOl 
673 FlOl 
675 1001 

00000002 677 ZERe SET 
678 +11401 

00000000 680 1ERZ SET 
681 MWl 

00023404 
0 

00042176 
00043116 
00043516 
Q0044172 
00052366 
00053066 
00054544 
00054640 
00055377 
00056433' 
00057407 
00057437 

2 
00057557 

0 
00057674 

7930 :AHA REGISTERS 

80 
256 
300 
3196 
320 
814 
60 
351 
540 
492 
24 
1;10 

:C0IN C0NTR0l REGISTERS 
:DISC0NNECT REGISTERS 
:0PERAT0R.REGISTERS 
:0RIGINATING REGIS·TERS 
:PERMANENT SIGNAL REGISTERS 
:REGULAR ~INGING REGISTERS 
:SPECIAL RINGING REGISTERS 
:t£IN CHARGE REGISTERS 
:TE~P0RARY TRANSFER REGISTERS 
:C0NcE~ENCE REGISTERS 
:FLASH TIMING REGISTERS 
:l0CAl TEST DESK REGISTERS 

11 :H0TEL-M~TEL REGISTERS 

252 :0UTPULSING A~NEX REGISTERS 
683. S~ROl -·- 442 ~SXS + FX TRK REGISTERS 00060?70 
6€5 PHOl 00061162 1-~j-·------;-?;j' :.n H:iN-·Ji. H~GER TEST REGISlERS 
687 A COl 00061201 -

00061223 68S CZOl 

;.···<~·.,_.,,';;.;::;.·!::FERENCE REGISTERS 
...... .:.:.--'---···---·------:: .: .. -_ . ·- :.. . . . ·:.T1CsYER s 

6~1 SCOl 00061311 ; I ::t i', '·: PG< C0IN REGISTERS 
6~3 ITTOl ··--o·oo61347 lS -----·---- ~ ,_ , .. <.;..; , ··; ,;:: TEST REGIS1f.RS 

OOC00002 6S5 ZERil 
6S6 HiOl l/l03 36 :·l [~. "t ·" ,;{;;;BRY REGlSiEHS 

00000000 698 ZE R,~} SET 0 

2PARLA .ISSUE 14 
:2 2 HiP/REG/OUE *PAR GEN CC1-3F W LeS A~GELES ISS 58 
SEE. TRADE~ SECRET RESTRICTlVEN!F'i'iCE i?N lNDEX PAGE. PAGE 10 
03/29/~8 17:!2:33 IFSP02 17 4 CIPFeCL 50 ·--------
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SY'B~l ~lfiRENCE TABLE 
~.~:~- t_.A~.G.S._ TI V..:.~.~·~·-- .S Y ~ ~ jl ~~ -~ 

[ 2~ b,. ·~ ·• ' '~,., .::1 ~4 

----E-.. . ........ ;~:· .. ~ ... 
lE (j It' 1 l' '.• ~ 

____ f ______ _ '''"! 
..... : of ---.- __ i 

E . 2 ~ 'i i' ~ 
E ...... .........L ... ii ?:UL ____ ·------
E tt ~1~ 

F 0 U HLD-.~----· ----
E 0 ~lROl 
F 66 ~T~C2 

E 2 ~TRC llOCOl 

11 o.t..:6·l.uo4 u:t, uo4262 ,1104262, uc4263, uo4263, 1io4264;rio426~t, uo~t.H·5~1Io't265; Ho~tz66;~.lo~tz66 
______________________ Jl~l~0~4~2~6~7~,~l~l~04~2~6~7tll042JO,l104270zll0427l,ll0~27ltll04272n110~272pll04273rll04273,1104274r)~~~ 

ll Q.t. 27 5,1104 275, 1104216,1104276,110427 7,1104277, 110Jt300, U04300tll0430l,ll01t301, 1104302 tlll04302 
______________ Jlc.Al~C4303,1104 303r..1l_04 ::04 ,llO't 304 t 110430~04305, llO't30_~ ll.0't306r ll01t307,1104307, 11M310,UO.Ul~ 

1104!ll.llV43lltllC4;12wl104312tll04313,1l04313rll04314tll043l~tll0~315tl104315tl104316tll04316 

F 1 ~IEP 

E 4 ~lS 

E 0 ~1~ 
E 0 ~lSOl llG~t4C,llC6t42,)10f(44,1106t4ttllC6650,110665~,110665~,1106~56tllC6660,110f662,1106664,:ll06666 

llCc670.ll06t.72,11Cte74,1106c76 1 ll06700?ll06702,1106704,ll06106,llOp7lO,ll06712,1106714,1.l06716 
11Ct72C,llC~722,11C6124tllC6726,llC6730,llGt132 

E 4 ~T .s...9.L_ . .1_1Ctf.lli.ll0t f42tJ HlH 44,1106646,11 C66~fu.l!06£2_2, 11066_5'cL!!P6~2~.!)H.l6660, 1106662, U06c61tJl Hl6666 
ll(tt7C,ll06672,1106t74,1106676,1106700wll06702tll06704tll06706,1106710t1106712,11067lltrl.l06716 

----------------~ E 2 ~TSC 
1 1 c t 12 c;. 11 C6 722_r.ll 061£i.r_ll()6]l~LU c~no, 1106132 
llC7043,11G7045rl.lC7C47,110705ltllC7053~,1~1~0~7~0~5~5~,~1~1--0~7~0~5~7~t7l7l70=7076~l,~ll~0~7~:0~~~3~,~1~1~0~7065tll07067,ll07071 
11C70J3,llC7075,1107077 7 1107lOl,ll07103tll0710~rll07107,1107llltll01!13,ll07115,1107117,ll07121 
llC7123tllC7125,11C7127,1107131,1107l33,1107135 

E 1 ~1~~ " 
E Jc ~T~K 

T ~05t5 e2~Fl 
T ; 13 ~ 4 £ 2 H l' . -- ' 
E 1107021 vA~R ll_!::i'23,1107C21 
E 1 vCl~ 

E '?5lt ~Pfl 
-E --(}o6 7 5 '1 f{lfR_ll_O 425{5-;-i-IO.t 75 7 

__f ____ _.c~ n~ __ v_f<__Q_ ~---
f ~6713 vRfEH 
E l1Cc7tl ~~f~ JJQl234,llCtitl 
e U:3 roccc- · 
E 737 FC(Cl 1: --·7!2---·Fo"lto·--------------------- ---- ·-- ---
E 726 FOlOl i ~-=,-,;·s------f:·o 2co ___________ .. · ... -------
f 7;;1 f(.'(tl 
E 1 F b H ----------

-----·~··"-----------·--~ ----·- --·----M-~--·--· -~-

---------------------------- --- --- - ---- ----------

:~ 2 H(f/RFG/CLf •FAR GEN CC1-3F W l~S ·~GELfS ISS 5P 
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l 1' l !!.. '~' ... ___ (. .. .1._ J . .LA.Sh__llio H S..Ct.l\ .. _,.l.U I' U 1\. 1.\1: G 1 Sll.li .IN lilAL!lA TJ.t:tN.....::::.....t.L!U!!.l..._y_.__ __ 

..•.• _.J._!,).Q. _ __._!=...._ll.1J:...hb.._......f ... S .. S.£.U:.....I.SJ...A..U 

-----------~ 

.l .. lCf-.i!.J JU .. Lti.l!~ L<.'~'··:c''- l't£~.--"·-·--·-·li!) _________ l.Ul .. UI';,i.l.0/*~--1·:1'Ull*!:i 
11067~4 IC0 2~10~ OCCLOG80 142~ l' O,XI,f:S 

.LJ...C.6.l.4" 1 c c < ~ 1 c 'i....LLLO.!l.G.r.~~. r. 1 !:!..2.6... t f' E s: P£~ :;L~.e..::...... _________ .... ___ ..... ___ .... 
1106746 110 C571C OOCOOOOl 1427 ~X 2tX 

..llLU4 J 1 r C_L! . .LG5......C..C.(0..000 CL..____l~.2JL __ ___l..t_ _____ ~!l....tE..L _________________ _ 
142S FEAlURE 
JlLl.(L *· c.a WPIJE NLMeEI< g,E TIM.L.SCJih JR r-EGISTERS IN BUSJR(Cf)-SP,3-TSJRCC ----
1431 FE~TURc 

110ti50 010 03ClC OCCCOOOO 143L·--------~------~UUL----------------------------------------------------------

1424 *• C.9 -~~~l~R REGISTER HEAC CELL 1NITI~L1ZATI0N AND LINKING DATA 

ll0£.1~1 C1Ht:40C20034 1437 .AMJl.Rf.. ___ _Ojl~J 1.1.6______ ~ P\ J\1' C -1. 10:::_13 • .2.1 =Y 'tHJIH AI'! A 
1438 CtATA 14=610 

11067~2 004~100023404 143~ CtA1A 23=SS88 
11067~3 01C~500C20036 1440 CNI<.R D~T~l6 6=~CKC-1,10=10,~1=Y4HC~K ceiN K£~TR0L 

1441 COATA 14=8 
110£-7!:4 CCC(,400042i7l: 1442 23=17~18 

-----------------------------~~~~~~~~~~~~~~~~~~~~~~~~------------------·--------1444 DlSR 6=Nt~C-l,l0=8v21•Y4HDR D1SC0NNEC1 11Ct155 {1004000.20040 
1445 14=32 

110ti5t too~oooq43llt 1446 CVAlA 23=17998 
~757 C1Cl740020042 1447 0PER C~Tftl6 6=N~PC-1,10=l~t2l~V4H0P 0~ERAT~R 

1448 COJITA 14=20 
110¢7f0 144; COATA 23•18254 
11 C t- 7 61 14 !: 0 ~ RGR tAT H 6 6= N ~ ~R C~-::,;:;...1 ,~l:--:O:-=-:l:-:7:-•-::2.:-:l~=~Y:-::4-:-tl-::0-::R--::£-::-Rc::-I 7G ""1 N:-A""'T::--f'NG~~~ E /7 'tf J .. 

,_..::.~"'-r....-145J .. _ C~AHI 14=188 -- _ Ill I3"L 
11061t2 1452 CUAlJI 23=18554 ' 

JJOl,f<_.J__ Cl0l040017 _ _H6 1453 IISR ~ATJI16 6=SXRGC-ltlO"'l7.,;:l"·lt',HlSR SXSHX TRK 0RIG 
11 ()6 7t 4 <lOU 1 "0 006 0 27 o·--·~;;;·5.;;- [ /.i ji---.:-~s X p, GO 2:. s ;:. t:. ;· ; : . :: \ n k'J! - - -~-----.. ··• ---~-=--------·----

14~~ fEATURE 
1106H5 010C·2000l H7C 1456 IBLJA C.tHl6 6=f!l.JftC-l·) ... , , :;c ~ ·-·iv· :i ·---

..ll.Q.~1~l: 00010000t:2445 1457 __ C.IIT/J_ 14==HJilf:Lt•'' ~:-q,·· :;. 
l106it7 o·lO·c·Ioool7772 lt~'i~~-'feLJe -i~fii-~--6...-.eT"J"Et·:Ll'- <.-~' ;;-----
1106770 CCCC5000f2552 14~ 1 C~TA l4•E!JEU2-BlJb0J,2. • 
uo61H otC:c~oooi nH ft"._ J · \i;tJc---T~T~-i6 6.;-HJi.t=l.~ic;;;;;.;·~i"'zuw~ l ·· ·.· ·) .1,; ~~ 
1106712 OCCCC4006262l ~~~~ [~TA l4~ElJCD2-BLJCD1,23~tLCDJ 

,y. ··--- -l:i:6 .. i. f(i\fUKE . ·-----·--····-···-

Ot)0Q(.g1o 0 D O~..Q..->-~.!:!o~---

,1: I 10 hi+s :: 17 

:2 2 H~P/REe/QUE ~PAR GEN CC1-3F ~ L0S AhGElES ISS 58 
SEE TR~DE SHREJ RES1RICTI ~E N0HcE-~DEX p,:.(;{-. --
03/2S/68 17:!2:33 1PSP02 17 tSHFRil 50 
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RATE a ROU"t: P.>nt:RH R£G<>RO 
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