






















































































































































































XDS 901075 

Signal OUTPUT is false with the counter flip-flops CO 
through C5 in the first two count positions to generate the 
START bit. When the output is false, it represents either a 
start bit or a zero bit of the character. When the counter 
steps to the first part of the data-bit 1 position, C4 going 
true causes one term of the OUTPUT equation (NFLSP C4 
Rl) to go true. At this time, the contents of Rl, which is 
the first data bit (least significant bit) is transmitted to the 
line. Flip-flop FRUN, which was set by the fall of STA, 
is now reset by C4 by way of the ERASE input. 

E/RUN = C4 + ... 

The reset of FRUN disables the send service request line 
NSSRM. Signal C4 activates the shift clock signal SHIFTCL. 

SHIFTCL = CO C4 CLS 

Since signa I CO is included in the SHIFTCL equation, one 
shift clock is generated for every two steps of the counter. 
A total of five shift clocks is required to shift the five data 
bits from the character register to the line. Flip-flop R5 
is reset (zero) as the data in R5 is transferred to R4. Flip­
flop R5 is reset because its set input is grounded, and its 
reset is floating (true). The zero is shifted through to Rl, 
which leaves all five flip-flops (Rl through R5) in the zero 
state in preparation for the input of a new character. 

At the time that the fifth SHIFTL occurs, flip-flop C4 is 
reset. This causes the term (NFLSP C4 Rl) in the OUTPUT 
equation to go false and the term (NFLSP C2 NC4A) in the 
same equation to go true. The output now goes true regard­
less of its previous status. (A true output represents either 
a STOP bit or a one bit of the data. ) 

When C4 resets, the gate that generates the send service 
request is armed in preparation for the send scanner address­
ing. The send service request logic equation follows. 

NSSRM = (Inverter) (NFRUN NC4A LIUL STE NSTOP) 
(C5 + NFLSP) 

Signal NSSRM is normally high until a service request is 
made, at which time it drops. The conditions, therefore, 
which enable the send service request are: 

a. The FRUN flip-flop is reset, which indicates that 
the previous service request has been processed. 

b. Flip-flop C4 is reset, which indicates that either 
the START or the STOP bit is being transmitted. 

c. Signal LIUL is true, which indicates that the 
LIU in which this send module is located has been 
addressed. 

d. Signal STE is true, which indicates that the send 
L- module number has been raised. 

e. Signal NSTO-P is true, which indicates that the 
send module is not turned off. 

f. Signal NFLSP is true when flip-flop C4 resets, 
which indicates that the character being transmitted is 
data and is not a long space. 

g. Signal NFLSP is false when flip-flop C4 resets, 
which indicates that the character being transmitted is 
a long space, and that a service request is generated 
when flip-flop C5 sets. 

In response to the send service request, the CPU issues 
a read direct instruction with the output response func­
tion. This is done so that the address of the send module 
generating the request can be read into the CPU. The 
read direct instruction is followed by a write direct in­
struction in which the transmit function to be executed 
is encoded. In both cases, signal STA is raised. At 
the fa II of signa I STA during the write direct instruction, 
flip-flop FRUN is set, and flip-flop ESTOP is reset. 
(Flip-flop FSTOP mayor may not have set previously. ) 
The service request is concluded when flip-flop FRUN 
is set. Dropping the service request signal enables the 
send scanner to start running again in search of other 
send modules that are waiting to request service. 

The set gate to flip-flop C1 is again enabled, with flip­
flop FRUN in the set state and with the counter fl ip­
flops (CO through C5) in the reset state. This permits 
the count sequence to start over. 

If a long space character is to be transmitted, the long 
space flip-flop, FLSP, is set with the transmit long space 
function of a write direct instruction. 

SjFLSP TRANSA RM12 

CjFLSP STA 

With flip-flop FLSP set and flip-flop FSTOP reset, sig­
nat OUTPUT is false. This represents a space condition. 

The term of the 10gic equation NSSRM, that is desig­
nated C5 + NFLSP, is raised when flip-flopC5 is set. 
Since this occurs at the conclusion of the STOP bit, the 
service request signal is not raised until one full char­
acter of space has been transmitted. To send a second 
long space character following transmission of the pre­
vious one, the CPU responds to the service request by 
executing a second write direct instruction encoding 
the -transmit long space function. 

If it is desired to start transmitting data characters 
again or to end the transmission completely, a stop 
transmission function is executed by the CP U. This 
function resets the long space fl ip-flop and sets the 
stop fJip-flop. 
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R/FLSP 

C/FLSP 

S/FSTOP 

ACK STOPEN 

STA 

ACK STOPEN 

C/FSTOP STA 

When fl ip-flop FLSP is reset and when flip-flop FSTOP is 
set, signal OUTPUT is true and represents a mark condition. 
Thus, when the transmission of a character is ended, the 
line goes into a marking (all ones) condition. The transmit 
data function can now be executed, if desired. 

Three signals are sent to the interface module to generate 
the condition code. (The code signifies that the send mod­
ule is not in the process of transmitting a character to the 
line.) These signals are NFRUN, NFLSP, and NC4FF 
which is the reset output of flip-flop C4. Each send mod­
ule has a master reset signal designated NRESET, which is 
inverted to produce RESET on the send module. Signal 
RESET is used to initial ize the logic when a system reset 
occurs. Signal NRESET is high in its quiescent state. When 
a reset occurs, that is, when signal RESET is true, the fol­
lowing events occur: 

a. FI ip-flop FRUN, if set, is reset (E/FRUN = RESET 
+ ... ). 

b. Flip-flop FLSP, if set, is reset (E/FLSP = RESET 
+ ... ). 

c. Flip-flop FSTOP, if reset, is set (MiFSTOP = 
RESET). 

d. Flip-flops C2, C3, and C4, if set, are reset (E/C2 
= RESET, E/C3 = RESET, and E/C4 = RESET). 

e. FI ip-flops R1 through R5 are reset with a high speed 
shift clock (OMHZC) that is applied to the clock input of 
the flip-flops. 

3-70 Timing Logic 

Bit timing for the send and the receive modules is supplied 
by timing generator module CT17. A description of the 
five format timing groups is given in paragraph 1-2. 

The frequency range of the timing modules (see table 1-4) 
is determined by the tuning range of the basic oscillator on 
the CT17 module (1 to 2.5 mHz) which limits the ra~ge of 
frequencies to a ratio of 1 to 2.5 and the number of count­
down stages on the CT17, as determined by the wiring on 
the connector in which the CT17 module is inserted. Fre­
quencies outside the specified range cannot be obtained 
without changing the wiring or changing the CT17 clock 
module. 

A II format I, II, and IV send and receive modu les derive 
timing from the CT17 modu les in slots 21 B, 20B, and 22B 
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respectively. The CT17 module in slot 23B provides 
timing for all format III send and receive modules lo­
cated in LIU1 through LIU7. It also provides timing 
for the format III send and receive modules in LIUO if 
the high speed option (slot 24B) is not being used. In 
this case, signal NFIIIFAST is true. 

Signal NFIIIFAST is grounded when a CT17 module is 
inserted in slot 24B. If a CT17 modu Ie is insta lied in 
slot 24B, it provides the timing for all format III send 
and receive modules in LIUO (only); otherwise, the 
CT17 module in slot 23B provides the timing. Figure 
3-44 is a logic diagram of the timing generator. 

The CT17 modu Ie contains a sine wave osci lIator with 
an adjustable tuning range of 1 mHz to 2.5 mHz. The 
tuning element is a variable capacitor. To obtain the 
frequencies specified in table 1-4, however, a crystal 
is used to control the osci lIator, and the capacitor is 
adjusted for maximum output at the feedback point 
(pin 29). The output of the osci lIator (pin 12) is a 
logic level square wave. The designator of the square 
wave at this point depends on the format it is used with, 
that is, the slot in which the module has been inserted. 

There are three binary ripple counters on the module: 
a seven stage, a five stage and a three stage. Each 
fl ip-flop of each counter has a separate output termina I 
connected to a separate pin on the modu Ie. The output 
terminals in figure 3-44 are labeled divide by 2, 4, 8, 
and so forth. The output at 2 is a square wave that is 
half the frequency of the input, and the output at 4 is 
a square wave that is ha If the frequency of that at 2, 
and so forth. The jumpers on each of the five connectors 
(slots) interconnect the various output terminals of one 
counter to the input terminal of the following counter. 
The jumper arrangement on each of the five connectors 
is different. In this manner, the required counter stages 
are connected by jumpers to achieve the desired fre­
quency for that slot. Figure 3-44 shows the required 
jumper connections for each format as dashed lines. 
For example, the output of the osci lIator (pin 12) is 
jumpered to the input of the first counter (pin 46) for 
all formats. The output of that counter, labeled divide 
by 128, is jumpered to the input (pin 30) on the next 
counter for all formats except format III fast. Since 
format III fast is the highest speed, it requires fewer 
countdown stages than the other formats and is, there­
fore, connected to the input gating for the resync logic, 
bypassing the second counter. Format II and format III 
slow are the next highest speeds. They are counted down by 
the first three flip-flops of the second (five flip-flop) 
counter and are connected to the resync logic by way 
of the divide by 8 output terminal. Format I is the 
slowest, and format IV is the next to the slowest. These 
are connected to the resync logic by way of jumpers 
connected to the divide by 32 and the divide by 16 
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outputs respectively. The purpose of the resync logic is to 
synchronize the format timing signals generated on the Cll7 
modu les with the clock received from the MIOP (CLl). The 
c lock signa I used to clock the resync logic flip-flops is 
CLOCKA1. 

CLOCKA1 CLOCK 

CLOCK CLl R INI 

C lock signal CLl R is CLl through a cable receiver in the 
subcontroller, and signa I INI is true when the controller is 
connected to the MIOP for service. 

During offline operations, the resync logic is enabled by 
signal OSFAKE, derived from the PET. Signal OSFAKE is 
used for testing only. When operating online, the resync 
logic is enabled by the applicable format signal gated with 
signalOSRUN. Signal OSRUN is true when signal INI is 
true. 

The timing signals for the receive modules are taken from 
the output of the resync logic (pin 40) of the applicable 
connector. The timing signals for the send modules, how­
ever, are counted down by a third counter consisting of 
three flip-flops. The difference between the send and the 
receive timing signa Is is compensated by logic on the send 
and the receive modules. Each format timing signal con­
trols all of the send or receive modules, as applicable, in 

the LIU specified on the diagram (figure 3-44). 

3-71 GLOSSARY 

The glossary consists of a description of signals that inter­
face with the COC, a description of the signa Is and logic 
elements that are internal to the COC (including the sub­
controller and LIU), and a definition of some of the terms 
associated with communications equipment. 

3-72 INTERFACE SIGNAL DESCRIPTION 

A description of the signals present at the MIOP, the DIO, 
and the data set (line) interfaces is given in tables 3-1, 
3-2, and 3-3, respectively. The 010 interface signal 
description (table 3-2) a Iso inc ludes a description of the 
external interrupt signals. 

3-73 COC INTERNAL SIGNAL DESCRIPTION 

A description of the signals internal to the controller, 
including the subcontroller, are presented in table 
3-4. A description of the signals internal to the LIU 
is presented in table 3-5. 

3-74 GLOSSARY OF COMMUNICATIONS TERMS 

A partial list of communications terms applicable to 
the COC is presented in table 3-6. 

Table 3-1. COC/MIOP Interface Signals 

Signal 

AIO 

ASC 

AVI 

AVO 

CLl 

DAO-DA7 

DAP 

DOR 

ED 
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Source 

MIOP 

MIOP 

DC 

DC 

MIOP 

MIOP/DC 

MIOP/DC 

DC 

MIOPjDC 

Descri pti on 

Acknowledge I/O interrupt function indicator 

Acknowledge service call function indicator 

Available input priority signal routed sequentially through each controller from 
highest to lowest priority. This signal, when received by a controller, indicates 
that all higher priority controllers have not accepted the function indicator 

Available output priority signal which is generated when a function is not 
accepted. AVO becomes AVI into the next lower priority controller 

1-MHz clock (square wave) 

Bidirectional data lines between MIOP and DC 

Bidirectional ODD parity line between MIOP and DC 

Data/order request. If DOR is true, information being transferred is an order. 
If DOR is false, information being transferred is data. Part of condition code 
during an instruction 

Bidirectional end data line. Indicates last data or order byte is being transmitted 

(Continued) 



Signal Source 

ES MIOP 

FRO-FR7 DC 

FS MIOP 

FSL DC 

HIO MIOP 

Ie OC 

lOR DC 

RS DC 

RSA MIOP 

RST MIOP 

SC DC 

SIO MIOP 

TOV MIOP 

no MIOP 

Signal Source 

AOO-A15 CPU 

CC3,CC4 COC 

DB16-DB32 COC/CPU 
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Table 3-1. COC/MIOP Interface Signals (Cont.) 

Description 

End service line. Indicates last byte of information during service cycle is being 
transmitted 

Function response lines. Status information is applied to these lines during SIO, 
H 10, no, and TDV functions. The device number is applied during AIO and 
ASC functions 

Function strobe. Indicates that the function indicator lines are stable 

Function strobe acknowledge. Indicates that the function response lines, con­
dition code lines, and so forth may be strobed by the MIOP 

Ha It I/O function indi-cator 

Interrupt call. The controller drives this line to initiate an interrupt call 

Input/output request. The device controller drives this line high when infor­
mation is being transferred from tbe MIOP to the DC. The OC holds it low when 
information is being transferred from the OC to the MIOP. Part of condition 
code during instructions 

Request strobe. Indicates that assodated signal lines are stable 

Request strobe acknowledge. Indicates that RS may be dropped 

I/O reset line. Causes controller to initialize 

Service ca II line driven by DC when it wants service 

Start I/O function indicator 

Test dev-ice function indicator 

Test I/O function indicator 

Table 3-2. COC/DIO Interface Signals 

Description 

Address lines. Encoded on these lines during a RD;WO instruction are the mode, 
COC address (for the 010 interface), and the function. These signa Is are de­
rived from the effective address field of the RD;VVO instruction 

Condition code lines for Sigma 5 or 7 CPU. These I ines are the overflow and 
the carry for the Sigma 2 CPU. The COC places the status information on 
these two lines in response to an instruction 

Oato lines. Lines OB16-0B23 are unidirectional, transmitting the character 
from the CPU to the COC during a WO instruction. Lines DB24 and OB25 are 
used during testing only; OB24 is unidirectional and OB25 is bidirectional. 
Lines OB26-0B32 transmit the line number and are bidirectional 

(Continued) 
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Signal 

RFS 

RFSA 

RSTR 

RWD 

RINT 

RINTACK 

SINT 

SINTACK 

Signal 

INPUT 

OUTPUT 

Clear to 
send (CTS) 

Data set 
ready 

Data termina I 
ready 

Request 
to send 

(RTS) 
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Source 

CPU 

COC 

CPU 

CPU 

COC 

CPU 

COC 

CPU 

Source 

Data 
set 

COC 

Data 
set 

Data 
set 

COC 

COC 
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Table 3-2. COC/DIO Interface Signals (Cont.) 

Description 

Function strobe. Generated by the CPU to allow the addressed device to read 
the associated lines during an instruction 

Function strobe acknowledge. Generated by the COC in response to a function 
strobe 

Reset I/O. Raised by the CPU in response to manuat setting of applicable 
control panel switches or during a power on/power off sequence 

Read direct/write direct selection line. The CPU controls this line to enable 
the COC to distinguish between a write direct and a read direct instruction. 
The selection line is. driven high for a wri-te direct and tS held low for a read 
direct instruction 

Recei-ve interrupt. Generated by the COC when n has a character assembled 
and is ready to input via the MIOP 

Receive interrupt acknowledge. Generated by the CPU in response to signal 
RINT 

Send interrupt. Generated by the COC when it has transmitted a character 
and is ready to transmit the next one 

Send interrupt acknowledge. Generated by the CPU in response to signal SINT. 
Used on Iy for test purposes 

Table 3-3. COC/Data Set Interface Signals 

Description 

Input character or long space from the line 

Output character or long space to the line 

The clear to send signal (CTS) is generated by the data set to indicate that it 
is prepared to receive data from the COC in response to a request to send from 
the COC 

The data set ready signal is generated by the data set when it is ready to operate 
This signal is in response to data terminal ready from the COC 

The data terminal ready signal is generated by the COC and is normally held 
true. The data set disconnects when it goes false for a duration of approxi­
mately 50 ms 

Request by COC for clear to send signal from the data set. It is normally true 
in full duplex, and is switched on prior to transmission in half duplex 

(Continued) 
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Table 3-4. COC Controller and Subcontroller Signa Is 

Description Signal 
I-----~------+----------"'-~ .. --.----------------------~ 

AOOR-A 1 i R 

A12R-A15R 

AIOC 

AIOR 

ASCB 

ASCM 

ASCR 

AVIR 

Avon 

B2 

BSYC 

CB2 

CC3D 

CC4D 

CLlR 

CLOCK 

CLOCKA 

CLOCKA1 

COC 

COC1 

COC2 

COCFS1 

COCLO-COCL7 

COCO 

COSA1 

DIO addr"ess line receiver o:.:+puts. Designates mode number (always 3) and COC 
address 

010 address line receiver outputs. Designates function 010 (read or write direct). 
Requires COC to perform 

Acknowledge I/O interrupt.:-re period during which the controller must place 
status on the data lines 

Receiver output. Acknowledge I/O interrupt from MIOP 

Acknowledge service call 

Acknowled.ge service call priority determinant 

Acknowledge service caH from MIOP 

Priority signal avai lable input 

Priority signal available output 

Byte two. Sets as second byte is transferred to MIOP 

Busy signal 

Clock for byte two flip-flop 

" Driver input, condition code 3 

Driver input, condition code 4 

1-mHz clock from MIOP 

Buffered CLl clock 

Buffered CLOCK 

Buffered CLOCK 

Character Oriented Communications 

010 controller address successfully compared with switches and proper mode (mode 3) 
received 

Buffered COC 1 

COCl gated with FSl (010 function strobe) 

Buffered COC 1 fed to LIUO through LIU7 

PET 010 address coincidence signal 

LSB (bit 1) of output channel line number addressing 

(Cont i nued) 
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Signal 

COSA 1 LO-COSA 1 L7 

COSA2 

COSA2LO-COSA2L7 

COSA3 

COSA3LO- COSA3 L7 

CLS 

CSLl 

DAOC-DA7C 

DAOD-DA7D 

DAOR-DA7R 

DB 16R-DB23R 

DB24R-DB25R 

DB25D-DB31D 

DB26R-DB31 R 

DB26S-DB31S 

DCA 

DORD 

ECD 

EDD 

EDR 

EDTA 

ERDD 

ERIT 

ESRFSC 

EWDD 

3-78 
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Table 3-4. COC Controller and Subcontroller Signals (Cont.) 

Description 

Buffered COSA 1 fed to LIUO through LIU7, respectively 

Bit 2 of output channel line number addressing 

Buffered COSA2 fed to LIUO through LlU7, respective Iy 

Bit 3 output channel line number addr~ssing 

B~Hered COSA3 fed to LIUO through LlU7, respective Iy 

Low priority service caU 

N FSC de fayed 

Input to data line buffers DAOD through DA7D, respecHvely 

Input to data line 0 through 7 line drivers 

Output of data line receivers from MIOP 

Output of data line receivers 16 through 23 (010). Designates output character 
to be transmitted 

Output of DIO data lines 24 and 25. Used only for testing 

Input to 010 data lines 25 through 31 cable drivers. Line number from send scanner 

Output of 010 data lines receivers 26 through 31. Designates line number to be 
selected 

Buffered DB26R through 0831 R. Also goted with INI 

Subcontroller address successfu lIy compared with address switches 

Data/order to MIOP during service cycle; condition code (CC1) during instruction 

PET control signal. Gates TC4 through TC10 to SOB lines 

End data to MIOP (cable driver input) 

End data from MIOP (cable receiver output) 

PET control signal. Gates received data to SOB lines 

Gating signal that gates the send scanner address on 010 data lines via DB25D 
through 08310 in response to a read direct instruction 

Not order in, not order out, and not terminal order 

End data and service connect 

COCFSl and INI. Gates 010 data from receivers DB16R through DB23R on to 
SOB lines 

(Continued) 



Signal 

FA 

FB 

FCOC 

FIIIFAST 

FROD-FR7D 

FSl 

FSC 

FSCX 

FSCZ 

FSD 

FSDC 

FSDD 

FSL 

FSLO-FSL7 

FLSD 

FSR 

FSRC 

FSSS63 

FSW 

fX 

FY 

FYS 

FZ 

HIOR 

HPID 
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Table 3-4. COC Controller and Subcontroller Signals (Cont.) 

Description 

Flip-flop used in conjunction with flip-flop FB to control the timing of the send 
interrupt (SINT) 

Flip-flop used in conjunction with flip-flop FA to control the timing of the send 
interrupt (SINT) 

Flip-flop that is set by COCl and CLOCK. Remembers COCl coincidence 

Term designating that high speed feature is installed 

Function response line cabJe driver inputs 

Derivation of 010 function strobe 

Service connect flip-flop 

Service connect flip-flop for PET use 

FSC or fSCX 

Function strobe delayed 

Buffered FSD with small additional delay 

Buffered FSDC with small-additional de1ay 

COCFSl timed by FX, FY, and FZ 

Buffered fSL applied to LIUO through lIU7, respectively 

Function strobe acknowledge cable driver input 

Function strobe receiver output from MIOP 

FSR and not FSC 

Flip-flop used with high speed option to simulate last service to line 63 

PET function strobe (DIO) 

Flip-flop used in conjunction with FY, FZ, and CLOCK to time FSL 

Flip-flop. See FX 

Set term for flip-flop FY 

Flip-flop. See FX 

He It I/O function indicator cable receiver output from MIOP 

High priority interrupt cable driver input 

(Continued) 
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Signal 

HPIL 

HPIR 

HPSD 

HPSL 

HPSR 

ICD 

IIOPD 

INC 

INI 

lORD 

IRSC 

ISDB 

ISSC 

LIH 

LIL 

LlU 

LIULO-UUL7 

LSH 

LSL 

OIN 

OINS 

OMHZCLO-OMHZCL7 

OOUT 

OOUTCL 

OSCI 

OSCIl2 

3-80 
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Table 3-4. COC Controller and Subcontroller Signals (Cont.) 

Description 

High priority interrupt latch 

High priority interrupt cable receiver output from MIOP 

High priority service cable driver input 

High priority service latch 

High priority service cable receiver output 

Interrupt co" cable driver input 

PET control signal. Gates data line outputs to PET 

Inhibits new service calls 

Grounds MIOP/controller interface lines when controller is not connected to the 
MIOP (offline) 

Input/output request cable driver input. Used in conjunction with DOR to define 
the type of service cycle. Also used for condition code (CC2) during I/O instructions 

PET control signal. Gates receive scanner outputs to PET 

PET control signal. Gates SDB lines to PET 

PET control signal. Gates send scanner outputs to PET 

High priority interrupt latch 

Low priority interrupt latch 

Line interface unit 

LIU address selection signal 

High priOfity service latch 

Low priority service latch 

Order in flip-Hop 

Set term for OIN ftip-flop 

Buffered CLOC KA applied to LIUO through LIU7, respective Iy 

Order out flip-flop 

Clock for OOUT flip-flop 

Output of C1l7 crysta I osc i 110 tor (format I) 

OSC17 counted down (format I) 

(Continued) 
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Table 3-4. COC Controller and Subcontroller Signals (Cont.) 

Signal Description 

OSC17 OSCI counted down (format I) 

OSCII Output of crysta lose i lIator (format II) 

OSCll10 OSCII7 counted down (format II) 

OSCII7 OSCII counted down (format II) 

OSCIIIF Output of crystal oscillator (format III fast) 

OSCIIIF7 OSCIIF counted down (format III fast) 

OSCIIIS Output of crysta lose i Ilator (format III slow) 

OSCIIIS10 OSCIIIS7 counted down (format III stow) 

OSCIIIS7 OSCIIIS counted down (format III slow) 

OSCIV Output of crysta I osci lIator (format IV) 

OSCIV11 OSCIV7 counted down {format IV) 

OSCIV7 OSCIV counted down (format IV) 

OSCFAKE PET c lock. Replaces OSCI through OSCIV 

OSCRUN Gates CT17 osci Ilator off when OSCFAKE is to be used (PET) 

OSCSTEP PET single step clock. Feeds OSCFAKE if FSW is false 

OSJ B20-0SJ B24 J-umper on CT17 card to make osci lIator crysta I contro lied 

PETCNTR PET control signal 

RCLFIO-RCLFI7 Buffered RCLFIA. Applied to LIUO through LIU7, respectively 

RCLFIA Receiver clock (format I) 

RCLFIIO-RCLFII7 Buffered RCLFIIA. Applied to LIUO through LIU7, respectively 

RCLFIIA Receiver clock (format IT) 

RCLFIIIO-RCLFI117 Buffered RCLfIlIF or RCLFIIIS. Applied to UUO throughLIU7, respectively 

RESET IO-RESET 19 Series of buffers controlled by RESET 

RESET LO-RESET l7 Buffered RESET 19. Applied to LIUO through LIU7, respective Iy 

RFSAD 010 function strobe acknowledge cable driver input 

RFSR 010 function strobe acknowledge receiver output 

RINT Receive interrupt (external) to CPU 

(Continued) 
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Signal 

RINTACK 

RINTBLK 

RINTBLKS 

RINTL 

RL 12LO-RL 12 L7 

RLl4LO-RLl4L7 

RL 15LO-RL 15 L7 

RLSP 

RLSP1-RLSP7 

RS1-RS6 

RSA L 1 LO-RSA L 1 L7 

RSAL2LO-RSAL2L7 

RSAL3LO-RSAL3L7 

RSAR 

RSARC 

RSARCX 

RSDA 

RSDB 

RSDC 

RSDD 

RSELO-RSEL7 

RSR 

NRSRMO-NRSRM7 

RSRUN 

RSS63 

3-82 
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Table 3-4. COC Controller and Subcontroller Signals (Cont.) 

Description 

Receive interrupt acknowledge from CPU 

Flip-flop. Receive interrupt block. NRINTBLK enables RINT 

Set term for RINTBLK flip-flop 

Receive interrupt latch 

Buffered DIO address line A12S applied to LIUO through LIU7, respectively. Deter­
mines function to be performed 

Buffered A 14S applied to LIUO through LlU7, respectively 

Buffered A 155 applied to LlUO through LIU7, respectively 

Received long space pu Ise. Buffered RLSP1 through RLSP7 

RLSP from L1UO through LIU7, respectively 

Receive scanner flip-flop outputs 

Buffered RSl applied to LIUO through LIU7, respectively (Receiver addressing) 

Buffered RS2 applied to LIUO through L1U7, respectively (Receiver addressing) 

Buffered RS3 applied to LlUO through LIU7, respectively (Receiver addressing) 

Request strobe acknowledge cable receiver output from MIOP 

RSAR or FSCL 

Flip-flop. PET equivalent to RSARC 

Request strobe 

Buffered RSDA 

Buffered RSDA 

Request strobe cable driver input (buffered RSDC) 

Most significant three bits of receive scanner. Used to select tIU in which desired 
receiver is located. Used in conjunction with RSAL 1 through RSAL3 to address 
rece iver modu Ie. Applied to LIUO through LIU7, respective Iy 

Receive service request 

Receive service request inverted from L1UO through LIU7, respectively 

Receive scanner enable signal 

Receive scanner set to 63. Used in conjunction with high speed option to give 
preferred service to channels 0 through 7 

(Continued) 



Signal 

RSTR 

RWDR 

. SCD 

SClFIO-SCLFI7 

SCLFIA 

SCLFIIO-SClFII7 

SClFIIA 

SCLFIIIO-SCLFIII7 

SCLFlIIF 

SCLfllIS 

SC LFIVO-SC LFIV7 

SCOCE 

SCON 

SCOSS LO-SCOSSL7 

SCOSS 

SCOSS4-SCOSS6 

SDB1-SDBS 

SDLl LO-SDLl L7 

SDL2LO-SDL2L7 

SDL3LO-SDL3L7 

SDl4LO-SDL4L7 

SDL5LO-SDL5l7 

SDL6LO-SDl6L7 

SDL7LO-SDL7l7 

SDLSLO-SDLSL7 

SERV 
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Table 3-4. COC Controller and Subcontroller Signals (Cont.) 

Description 

I/o reset. Rece ived from MIO P 

Read/write direct cable receiver output (from 010) 

Low priority service call cable driver input 

Buffered SCLFlA. Applied to LIUO through LlU7, respectively 

Send c lock (format 1) 

Buffered SCLFIIA. Applied to LIUO through LIU71' respectively 

Send clock (format {l) 

Buffered SCLFIIlf or SClFIIIS~ Applied to LIUO through LlU7, respectively 

Send c lock (format III fast) 

Send dock (format III slow) 

Buffered SCLFIVA. Applied to LIUO through L1U7, respectively 

Device controller DIO address su(;cessfu l1y compared with address switches and 
proper mode received 

Service ca lion. Used when operating with PET 

Buffered SCOSS. Applied to LIUO through LIU7, respectively 

Buffered DIO address line A 135 if COC2 is true, if not, SCOSS equa Is NCOC2 

J'.Aost significant three bits of send module addressing. Selects LIU that contains the 
desired send modu Ie. These signa Is are decoded to generate LIULO through LIUL7 

Send data bits 1 through S. Applied by DIO data lines DB16 through DB23 or by PET 

Buffered SDB1 applied to LIUO through L1U7, respectively 

Buffered SDB2 applied to L IUO through LIU7, respectively 

Buffered SDB3 applied to LlUO through LlU7, respectively 

Buffered SDB4 applied to LlUO through LlU7, respective Iy 

Buffered SDB5 applied to LIUO through L1U71' respectively 

Buffered SDB6 applied to LIUO through UU7, respectively 

Buffered SOB7 applied to LIUO through LIU7, respective Iy 

-Suffered SDBS applied to LIUO through. L1U7, respective Iy 

Service flip-flop. Set by RSR 

(Continued) 
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Signal 

SERVFAST 

SINT 

SIOR 

SSl-SS6 

SSR 

SSM 

SSRAGo-

SSRASTOP 

SSRAP 

NSSR.lO-NSSRl7 

SSRUN 

SSS63 

STl 

ST2 

NSTARESET 

START 

STARTS 

NSTMI GO-NSTMI G7 

NSTM2GO-NSTM2G7 

NSTOK 

SUSR 

SWAO-SWA7 

SYNC 

TCOO-TCI0 

TDOO-TDll . 

TDATA 
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Table 3-4. COC Controller and Subcontroller Signals (Cont.) 

Description 

Fast service flip-flop. Set by SERV and FIIIFAST. Used in conjunction with high 
speed opti on 

?end interrupt (external) to the CPU 

Start I/o cable receiver output (from MIOP) 

Send scanner outputs 

Send service request 

High speed feature send service request to provide prefeHed sel¥ice to channels 0 
through 7 

SSRA enable signal 

SSM disable signal 

Mark set for FSSS63 flip-flop. Equals SSR and SSRA and COCI and NFZ 

Send service request inverted from LIUO through LIU7, respectively 

Send scanner enable signa I 

Send scanner set to 63. Used in conjunction with high speed option to give preferred 
service to channels 0 through 7 

Status bit 1. Drives CC3 (carry) cable driver 

Status bit 2. Drives CC4 (overflow) cable driver 

Reset term composed of NSTART and NSTARTS 

Flip-flop denoting busy condition 

Set term for the START flip-flop 

Status bit 1 inverted from LIUO through LIU7, respectively 

Status bit 2 inverted from LIUO through LIU7, respectively 

Controls condition of lORD in response to an SIO 

SSR and FCOC. Used in derivation of PET DIO address coincidence signal COCO 

Address switches that are compared with DAO through DA7, respective Iy 

Test signal that equals COCFS1, D824, D825, and RWDR 

PET test signa Is 

PET test signals 

Gates received data on to DA-lines 
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Signal 

TDATA4 

TDATA5 

TDVR 

TEST LATCH 

TIOO-TI15 

nOR 

TO 

TPTl 

TSCAN 

TSCAN4 

TSCAN5 

TSD1 

TSD2 

TSH 

TSSC 

TSSD 

TSTAT 

TTD1-TTD2 

TTSH 

UEND 

WANTI 

WANTS 
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Table 3-4. COC Controller and Subcontroller Signais (Cont.) 

Description 

Gates received data bit 4 to DA4 

Gates received data bit 5 to DA5 

Test device function indicator cable receiver output (MIa P) 

Flip-flop used for test purposes 

PET lamp drivers 

Test I/O function indicator cable receiver output (MIa P) 

Flip-flop, denotes-terminal order 

SingJe step clock signal from PET 

G.ates Hne number on to DA-Ilnes. (Line No. specified by scanner) 

Gates line number bit 4 to DA4 

Gates line number bit 5 to DA3 

Signal from switch on PET. Single steps RSARCX 

SignalRFSR from PET 

(TIOR or SIOR or HIOR) DCA 

Signa I from PET. Provides ground for TSSD 

Reset signa I from PET 

Drives DA3 and DA4 to indicate unusua I end condition 

PET drive signa Is 

TDVR, lIaR, SIOR or HIOR 

Unusual end flip-flop 

Want interrupt flip-flop. (Interrupt request to MIa P via !CD) 

Want service flip-flop. (Service request to MIOP via SeD) 

(Continued) 
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Signal 

ACKll, ACK12 

NC4FFO-NC4FF7 

C:CRP 

CElE 

COCl 
~ 

COSAr 

COSA2 

COSA3 

NElSPO-NElSPl 

FRONO-FRON7 

FRUNO-FRUN7 

FSl 

FSM 

GOCC 

INlOCKO-INlOCK7 

INPUTO-INPUT7 

lIU 

lIUl 

MT lRAO-MT lRA7 

MT lRBO-MT lRB7 

MTlRCO-MTlRC7 

MTlSO-MTlS7 

NlSPO-NlSP7 

OMHZCl 
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Table 3-5. LIU Signals 

Description 

Derivation of Rl 14 and Rl15. It is true for the following functions: Turn receiver 
off, Stop transmit, Turn receiver on, Transmit data, and Transmit long space. ACKl1 
and ACK12 are identical signals derived in parallel for loading purposes 

False output of counter flip-flop C4 in send module. Generated by send module in 
send-receive positions 0 through 7, respectively 

PET control signal 

Contror signal to- PET 

COC, 010 controner address successfuTfy compared with address switches, and 
proper mode (mode 3) received 

lSff (bH I) oroutput ehannet tine number addressing 

Bit Z of output channel fine number addresstng 

Bit 3 of output channel line number addressing 

False output of long space flip-flop from send modu les 0 through 7, respectively 

Output of receiver on flip-flop from interface modu les 0 through 7, respectively 

False output of run flip-flop from send modules 0 through 7, respectively 

Derivation of 010 function strobe 

Buffered FSl 

PET control signal 

Pull up voltage to enable reset. Supplied by interface modules 0 through 7 to their 
respective receivers 

Received data from interface modules 0 through 7 to their respective receivers 

line interface unit 

Buffered LIU address se tection signa I 

Jumper in ClOCKA signal path for receivers 0 through 7, respectively 

Jumper in ClOCKB signal path for receivers 0 through 7, respectively 

Jumper in ClOCKC signal path for receivers 0 through 7, respectively 

Jumper in C4 flip-flop signal path for send modules 0 through 7, respectively 

Not long space pu Ise from receivers 0 through 7 to the ir respective interface modu les 

I-mHz c lock from COC or PET 
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Signal 

OMHZCM 

OUTLOCKo-OUTLOCK7 

OUTPUTO-OUTPUT7 

PCR 

RCLFI 

RCLFII 

RClFIII 

RCLFIV 

RCMFI 

RCMFII 

RCMFIII 

RCMFIV 

RDMl 

RDM2 

RDM3 

RDM4 

ROM5 

RDM6 

RDM? 

ROM8 

REAOL 

READM 

NRESETll 

NRESETl2 

RESETIM 

RESETL 

XDS 901 075 

Table 3-5. LlU Signals (Cont.) 

Description 

Buffered OMHZCl 

Pull-up voltage to enable reset. Supplied by interface modules 0 through 7 to their 
respective send modu les 

Send data from send modules 0 through 7 to their respective interface modu les 

Pet control signal 

Receive c lock (format I) 

Receive c lock (format II) 

Receive clock (format III) 

Receive c lock (format IV) 

Buffered RCLFI 

Buffered RCLFII 

Buffered RC LFIII 

Buffered RCLFIV 

Received data (bit 1) from receive modu Ie 

Received data (bit 2) from receive module 

Received data (bit 3) from receive modu Ie 

Received data (bit 4) from receive modu Ie 

Received data (bit 5) from receive modu Ie 

Received data (bit 6) from receive module 

Received data (bit 7) from receive modu Ie 

Received data (bit 8) from receive modu Ie 

Denotes receive data has been transferred to MIOP. Resets receive service request 

Buffered READL 

Inverted RESET M 

Inverted RESETIM or RESETM 

Buffered RESETL 

Reset term from COC or PET 

(Continued) 
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Signal 

RESETM 

RL12, RL14, and RL15 

RLSPM 

RM12 

RSAL1 

RSAL2 

RSAL3 

NRSAM1 

NRSAM2 

NRSAM3 

RSEL 

NRSRM 

SCLFI 

SCLFII 

SCLFIII 

SCLFIV 

SCOSS 

SDLl-SDL8 

SREO-SRE7 

NSRIO-NSRI7 

NSSRL 

NSSRM 

STAO-STA7 

NSTAT 

3-88 

XDS 901075 

Table 3-5. LIU Signals (Cont.) 

Description 

Term i nated RES ET L 

Buffered DIO address I ines A 12, A 14, and A 15, respectively. Determines function 
to be performed 

Received long space pulse from receive module 

Buffered RLl2 

Bit 1 of receiver address selection signal 

Bit 2 of receiver address selection signal 

Bit 3 of receiver address selection signal 

Inverted RSALl 

Inverted RSA L2 

Inverted RSA L3 

LIU selection signal. Used with RSALl through RSAL3 and NRSAMl through NRSAM3 
to select the desired receiver 

Inverted receiver service request from receive module 

Send c lock (format I) 

Send c lock (format II) 

Send clock (format III) 

Send c lock (format IV) 

Buffered DIO address line A 13. Determines if function is to be performed by send 
or by receive modu Ie 

Send data lines 1 through 8. Data to be transmitted from COC controller to send 
module 

Receive modules 0 through 7 selection signal {by DIO write direct instruction} 

Ground provided by receive modules 0 through 7 to their respective interface modules 
indicating receiver is installed 

Buffered NSSRM 

Inverted send modu Ie service request from send modu Ie 

FSL gated with STE. Generated on interface modules and sent to their respective 
send modules 

Inverted status enable signal. Equals COCL and LIUL and NRESETl2 
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Signal 

NSTIO-NSTI7 

NSTM1 

NSTM2 

STOPENll 

STOPEN12 

SUP 

TDSC011 

TDS012 

TRANS11 

TRANS12 

Term 

Asynchronous 

Baud 

Bit, start 

Bit, stop 

Carrier 

Carrier, common 

Channel, four-wire 

Channe I, two-wire 

Character 
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Table 3-5. LIU Signals (Cont.) 

Description 

Ground provided by send modu les 0 through 7 to their respective interface modu les 
indicating that the send module is installed 

Inverted status bit 1 from interface modu Ie (CC3, carry) 

Inverted status bit 2 from interface modu Ie (CC4, overflow) 

Stop enable term to send module (buffered RL14) 

Duplicates STOPEN11 for loading purposes 

Shift up. Sets flip-flop FCASE. (SUP = RDM1 RDM2 NRDM3 RDM4 RDMS) 

Turn data set off. Function signal to interface module. (TDS011 = RL14 RL15 
N-R112) 

Duplicates TDS011 for loading purposes 

Transmit function signal. (TRANS11 = RL15 NRL14) 

Duplicates TRANS11 for loading purposes 

Table 3-6. Glossary of Communications Terms 

Definition 

Pertaining to a lack of time coincidence in related sets of events; that is, the speed 
of operation of a subsystem is not related to the frequency of the system to which it 
is connected. SeH-clocking in those event times is based on elapsed duration from 
some earlier event, not on an independent clocking signal 

The number of code elements per second (bits per second) 

One space unit which directly precedes data and denotes the first bit of a character 

One mark unit which directly follows data and denotes the last bit of a character 

Basic frequency of a signal on which an information signal is superimposed; one which 
contains no intrinsic intelligence until modulated by the information signal 

Company furnishing communication service to the public, and whose rates and service 
offerings are regulated by a government agency 

Two-way communications circuit using two paths, arranged so that communication in 
one direct jon is by one path and in the other direction by the other path 

Circuit using one line or channel for transmission in both directions, one direction 
at a time but reversible (half-duplex), one direction only (simplex), or both directions 
simultaneously (full-duplex) as in a four-wire circuit 

A group of bits that represents an alphanumeric or a special symbol 

(Continued) 
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Term 

Clock 

DATA-PHONE 

Data set 

Duplex operation 

End -of -transm iss ion 

Format group 

Fu II-duplex 

Ha If-duplex 

Line, private 

Long space 

Mark 

MODEM 

Multiplex 

Simplex 

Space 

String 

Synchronous 

Terminal 

Unit, term ina I 
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Table 3-6. Glossary of Communications Terms (Cont.) 

Definition 

Timing source used to provide the basic sequence of pulses for the operation of a 
synchronous device 

A registered trademark of American Telephone and Telegraph, designating a fami Iy 
of devices used for data communications over the direct distance dialing telephone 
network 

An interface unit that converts telephone line signals to digital signals and vice­
versa, suitable for interfacing with a business machine 

In genera I communication, the operation of transmitting and receiving apparatus at 
one location in conjunction with associated transmitting and receiving apparatus at 
another location, with the processes of transmitting and receiving being done simul­
taneously 

The receipt or the transmission of the last character at the end of a data message 
indicating the completion of a message 

As applicable to the COC, each group pertains to a specific code and level and to 
the specific range of speeds applicable to that code and level 

Simultaneous transmission in both directions (see channel, four-wire) 

Capable of transmission in only one direction at a time but reversible 

Voice-grade channel leased from the telephone company for the exclusive use of a 
subscriber 

The presence of a logica I zero state for more than one fu II character time; that is, 
the start bit and data bits {zeros} extend through stop bit time 

Representation of a logica lone state 

An acronym meaning modulator-demodulator. Commonly used to describe the piece of 
equipment that functions at the terminals of a communication system between the 
digital or the audio frequency intelligence and the communication path over which it 
is to be sent. Another name for data set 

Simulatenous transmission of several functions over one path 

Transmission in only one direction, irreversible 

Representation of a logical zero state 

A contiguous set of characters, words, or other elements of information 

Mode of operation in a device in which all events are controlled by equally spaced 
pulses from a clock 

A point in a communications network at which data can either enter or leave 

Equipment on a communication channel that may be used for either input or output 
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SECTION IV 

MAINTENANCE AND PARTS LIST 

4-1 GENERAL 

This section contains preventive maintenance procedures, 
adjustment procedures, and parts lists for the COCo The 
preventive maintenance procedures involve running the 
applicable diagnostic program to aid in the detection and 
the isolation of malfunctions of the COCo The adjustment 
procedures consist of adjustment of the timing signal. The 
parts lists are comprised of tables that specify the module 
complement and the cabling requ irements of the COCo 

4-2 PREVENTIVE MAINTENANCE 

All documents listed on the Assembly of Maintenance 
Documents (147875 and 147876) should be available at the 
site. These documents shou Id be complete and shou Id ac­
curately reflect the change level of the equipment. Field 
change record stickers shou Id be applied to the equipment 
and should reflect the change level of the equipment. 

4-3 EXTERNAL VISUAL INSPECTION 

External surfaces of the equipment must be kept clean and 
dust-free. Doors and panels must close completely and be 
in reasonable alignment. The tops of cabinets must remain 
clear to allow free intake and exhaust of air. 

4-4 INTERNAL VISUAL INSPECTION 

The interiors of equipment must be free of wire cuttings, 
dust, spare parts, and other foreign matter. No clip leads 
or push-on jumpers should be in use during normal operation 
and all cables must be neatly dressed by clamps or by routing. 

A II chass is and frames must be properly bo I ted down, and 
all hardware must be in place. Airfi Itersshould be checked 
for cleanliness and should be replaced periodically. 

4-5 PERFORMANCE TESTING 

To maintain the cae properly the checkout procedures 
detai led in the followi ng paragraphs shou Id be performed 
every 90 days. When a ma Ifunction occurs, the checkout 
procedures (error printout) provide a means of isolating the 
maHunction to a small area of the COCo Further checks 
may be made with an oscilloscope and/or other test instru­
ments to isolate the malfunction to a specific replaceable 
module. 

Follow the steps listed in this paragraph to check out 
the COC using the diagnostic program. If the COC is 
used with a Sigma 5 or 7, use diagnostic program num­
ber 704016; if the COC is used with a Sigma 2, use 
diagnostic program number 704014. The applicable 
diagnostic program manual is required, Sigma 2 Char­
acter Oriented Communications Controller Test, pub­
lication number 901168 or Sigma 5 and 7 Character 
Oriented Communications Controller Test, publication 
number 901156. 

a. Determine the following (for use in step h). 

(1) COC controller address related to DIO 
interface by checking setting of switches on switch 
modu Ie LT26 in slot 19B 

(2) COC subcontro Iler address re lated to 
MIOP interface by checking setting of switches on 
switch module LT26 in slot 24C 

(3) External interrupt location for the receive 
interrupt 

(4) External interrupt location for the send 
interrupt 

b. Place all installed send-receive channels back­
to-back by connecting jumpers as shown in figure 4-1. 

c. Turn power on (see applicable technical man­
ual). 

d. Place COC online by setting the toggle switch 
located on the LT25 module in slot 23C to the ON 
position (up). 

Note 

To provide a self-loading program, 
the object program is preceded by 
the applicable loader program. 
Perform step e or f as appl icable. 

e. Load Sigma 5 and 7 Re locatable D~agnostic 
Program LOader (XDS publication number 900972) when 
the COC is connected to a Sigma 5 or 7. 

4-1 
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WHERE BACK- TO-BACK ADD JUMPERS BETWEEN THE PIN NUMBERS INDICATED 
JUMPER CONNECTIONS ARE 
TO BE MADE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 ITEM* 

NT20 MODULE 1 

- ... ... .. '-4 

NT21 OR NT32 MODULE 2 

FAR END OF FULL DUPLEX 
CABLE (PART NO. 136141) eo-f.4 ... 4 - 3 

FAR END OF HALF DUPLEX 
CABLE (PART NO. 136139) .. f-e ... '-4 4 

FAR END OF SEND SIMPLEX 
5 CABLE (PART NO. 136137) \ ... ~ 

FAR END OF RECEIVE SIMPLEX ~ -CABLE (PART NO. 136134) 

* ADD JUMPERS AS INDICATED (DEPENDING ON EQUIPMENT CONFIGURATION) FOR ONE ITEM ONLY 
PER SEND-RECEIVE POSITION 

901 075A. 401 

Figure 4-1. Back-to- Back Jumper Connections for Checkout 

f. Load Sigma 2 Relocatable Diagnostic Program 
Loader (XDS publication number 901128) when the COC is 
connected to a Sigma 2. 

g. Load diagnostic program (1 or 2 as applicable). 

(1) Program number 704016 for Sigma 5 or 7. 
(See XDS publication number 900972 for procedures.) 

(2) Program number 704014 for Sigma 2. (See 
XDS publication number 901128 for procedures.) 

Note 

A successful load is indicated by the 
printout: COMMUNICATIONS EQUIP­
MENT DIAGNOSTIC PROGRAM NO. 
7040XX. 

h. Declare controtler environment. See Sigma 5 and 
7 Character Oriented Communications Controller Test, 
Diagnostic Program Manual, publication number 901156, 
page 3-1 or Sigma 2 Character Oriented Communications 
Controller Test, Diagnostic Program Manual, publication 
number 901168, page 3-1, as applicable. 

4-2 

i. Declare SMD directive to cause all messages to 
be output on the keyboard printer. 

j. Declare TEST, 1 per page 3-1 of applicable pro­
gram manual (XDS publication number 901156 for Sigma 5 
or 7; XDS publication number 901168 for Sigma 2). 

k. Declare PAT, 3 per applicable program manual 
(page 3-8 of XDS publication number 901156 for Sigma 5 
or 7; page 3-9 of XDS publication number 901168 for 
Sigma 2). 

I. Declare Active Transmit Line (DAXL, dl, d2) for 
each installed send module (see figure 4-2) per page 3-1 
of applicable program manual. 

m. Declare Active Receive Line (DARL, d1, d2, d3) 
for each installed receive module (see figure 4-2) per page 
3-2 of applicable program manual. 

n. Declare STl, 10 per page 3-3 of applicable pro­
gram manua I. 

o. If the keyboard printer did not type out BEGIN 
TURN-AROUND TESTING, perform step Pi if the keyboard 
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printer did print out the above message, skip step p and 
advance to step q. 

p. Troubleshoot and repair according to the error 
printout. After the malfunction has been corrected, con­
tinue testing starting at step n. 

q. Whi Ie test 1 is running, perform normal vibration 
tests and voltage margin tests. 

Note 

If error printouts occur during the 10 
minutes of the program, troubleshoot 
and repair according to each error print­
out. Return to step n. Continue testing 
(from step n) until the test runs for 10 
minutes without error printouts. After 
successful testing for 10 minutes, return 
control to the keyboard. Perform step r. 

r. Declare TIRP per applicable program manual. 
(See XDS publication number 901156 page 3-8 or XDS 
publication number 901168 page 3-4.) 

s. Examine the TIRP printout. Proceed to step t if 
there is one line of information for each receive line de­
clared active. If there is not information for each line 
declared active, troubleshoot and repair a" channels for 
which there is no information printout. After a" indicated 
malfunctions have been corrected, resume (repeat) testing 
starting with step n. 

t. Examine printout. Proceed to step u if TE, %E, 
and CSE are equa I to zero. If they are not equa I to zero, 
troubleshoot and repair per printout and resume testing 
starting with step n. 

u. Examine printout. If the RATE specified by the 
printout equals the word per minute rate for each respective 

4-4 

line (±2), the test has been successfully completed. If so, 
proceed to step Vi if not, troubleshoot and repair per print­
out and resume testing starting with step n. 

v. Remove a" back-to-back jumpers, and restore all 
output cab ling. 

4-6 ADJUSTMENT PROCEDURES 

The only. adjustment required on the COC is the variable 
capacitor in the tank circuit of the osci Ilator on each Cll7 
timing generator module. The frequency of the osci lIator 
is determined by the crystal; however, no oscillations occur 
unless the tank circuit is adjusted to the crystal frequency 
by setting the variable tuning capacitor. 

Make adjustments on each Cll7 module as follows: 

a. With power applied to the COC, check the os­
ci Ilator output at module position XB38 (for formats II, 
III, and IV), and module position XB33 (for format I) with 
an osci I loscope. 

b. Using XDS production tool 7104-5, adjust the 
piston tuning capacitor, C10 (accessible from the front of 
the Cll7 module when it is installed), for minimum capac­
ity (fully counter clockwise). The level may be true or 
false. 

c. Adjust the tuning capacitor clockwise until the 
output waveform is observed on the osci I loscope. 

d. Rock the screwdriver and select a setting that 
provides stable operation at high, normal, and low margins. 

e. To check for the proper frequency, take the 
reciprocal of the baud rate (see table 1-4). 
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4-7 GROUP ASSEMBLY PARTS LIST 

The Group Assembly Parts List is a breakdown ofall systems, 
assemblies, and subassemblies which can be disassembled, 
reassembled, or replaced and which are contained in the 
end artic Ie. The Group Assembly Parts List consists of 
columnar listings of parts related to illustrations. Parts 
are listed in order of disassembly sequence, except in cases 
where sequence of disassembly cannot be maintained. 
Attaching parts are listed below the related assembly or 
subassemblies. Items which are purchased in bulk form 
(for example, wire and insulating materials) are not listed. 

Each parts list table is arranged in seven columns as follows: 

a. the figure number of the part listed and the index 
number corresponding to the illustration reference 

b. The XDS manufacturer's part number for the part 

c. The vendor's part number for the part (if available) 

d. A brief description of the part 

e. The manufacturer's code for the part 

f. The quantity of the part used per assembly 

g. Usable on code column indicating that when a 
letter is used in the code column, the use of the coded 
part is restricted to the model identified by the code lette~. 

(Where no letter symbol appears in this column, the part 
is used on all models of this configuration.) 

How to use the Illustrated Parts Breakdown 

To obtain information about a part, the following steps 
shou Id be taken: 

a. Refer to the applicable assembly breakdown 

b. Compare the part with the illustration until part 
is located 

c. Note the index number 

d. Locate the index number in the corresponding 
Group Assembly -Parts List 

e. Find the part number and name of part opposite 
the index number listed 

4-8 NUMERICAL INDEX 

This index is a listing of the items contained in the Group 
Assembly Parts List. The numerical order of the index 
{table ~-10 is determined by the XDS part number. 

4-5 
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Table 4-1. cac Equipment 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

4-3- cac Equipment 

-1 133905 7611 Communications Controller 1 

-2 133985 Line Interface Unit Assy 1 

-3 136614 '. Relay Interface Unit Assy 1 

4-8 
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Table 4-2. cac Replaceable Parts and Interconnecting Cables 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

4-4- 133905 7611 Communications Controller 

-1 116231 Chassis 32 Modu I e 3 

-2 129567-001 Nut, Strip Speed 6 

-3 149850 Retainer 2 

-4 116522 Channel Cable Routing 3 

(AttachIng Parts) 

-5 100012-203 Screw, Pan Head 15 

-6 100018-200 Washer, Flat 15 

-7 100024-200 Washer, Lock Int Tooth 15 

---*---
-8 134038 . Wired Board Assy, 15-1/2" 1 

-9 131891-004 Cable Assy, Busbar Pickup 3 

-10 100657-001 Clamp, Cable 3 

(Attaching Parts) 

-11 114538-214 Screw, Sheet Metal Pan Head 54 

-12 100018-300 Washer, Flat 54 

-_ .. '* ... _-

-13 136202 Module Assy (Controller) 1 
(See Fig. 4-5 for Module Locati ons) 

-14 136201 Module Assy (UU) 1 7611 
(See Fig. 4-7 for LIU 111 thru LIU '7) 
(See Fig. 4~4 Module Locations LIU '0 thru 
LIU#7) 

-15 133212-171 Ribbon Cable Assy (3C to LIU #1) 2 

-16 133212-701 Ribbon Cable Assy (2C to LIU #2) 1 

-17 133212-122 Ribbon Cable Assy (1C to LIU #3) 1 

-18 133212-232 Ribbon Cable Assy (2B to LIU # 4) 1 

-19 133212-292 Ribbon Cable Assy (1 B to LIU #5) 1 

-20 133204-171 Ribbon Cable Assy (LIU #0-3A to 1 
Communication Controller, 3B) 

(Continued) 

4-10 
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Table 4-2. coe Replaceable Parts and Interconnecting Cables (Cont.) 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number J 2 3 456 7 Code Assy. Code 

4-4-{Cont. ) 

-21 133212-392 Ribbon Cable Assy (LIU #0-2A to LIU #6) 1 

-22 133204-852 Ribbon Cabl~ Assy (LIU #0-1 A to LIU #7) . 1 

-23 127314 Interconnecting Cable Assy (To IOP-DIO- 8 
Interr. ) 

-23 139241l . Interconnecting Cable Assy (To Interr., A/R 
Optional) 

-23 127315 Terminator, Connector (Optional) 8 

-24 136134 Cable Assy, Receive Simplex Basic A/R 

-24 135603 Cable Assy, Receive EIA Basic A/R 

-24 136137 Cable Assy, Send Simplex Basic A/R 

-24 136139 Cable Assy, Half Duplex Basic AIR 

-24 136141 Cable Assy, Full Duplex Basic A/R 

-24 136135 Capac i tor Connector Assy EIA A/R 

-24 136136 Capac itor Connector Assy MIL A/R 

-24 136314 Cable Assy, Relay Interface Basic A/R 

4-11 
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Table 4-3. COC Plug-In Modules 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

4-5- 136202 Module Assy (Controller) 

-1 116257 Module Assy, XTl 0 Terminator Module 1 

-2 133987 Module Assy, LT46 Timing Buffer 2 

-3 134030 Module Assy, LT57 Collector/Driver 10 

-4 133931 Modu I e Assy, LT55 Interrupt/Decoder 1 

-5 117000 Module Assy, ITl3 Invert. Matrix 2 

-6 116994 Module ;A.ssy, ITl1 NAND Gate 4 

-7 123019 Module Assy, ATl1 Cable Driv/Rec 4 

-8 116056 . Module Assy, BTl 0 AND/OR Gate 5 

-9 126613 Module Assy, BTl 8 BAND Gate 1 

-10 126982 Modu Ie Assy, LT26 Switch Comparator 2 

-11 116029 Module Assy, BTl 1 BAND Gate 2 

-12 116380 Module Assy, FTlO Basic Flip-Flop 3 

-13 126372 Module Assy, IT18 NAND Gate 1 

-14 116407 Module Assy, BT13 Buffered Matrix 2 

-15 117028 Module Assy, FT12 Gated Flip-Flop 2 

-16 117368 Module Assy, BT14 Gated Buffer 2 

-17 126712 Module Assy, LT25 Logic Element 1 

-18 126714 Module Assy, AT17 Cable Driv /Rec 1 

-19 126710 . Module Assy, LT24 Logic Element 1 

-20 123018 Module Assy, AT10 Cable Receiver 1 

-21 133392 Module Assy, LT41 Logic Element 1 

-22 133657 Module Assy, LT43 Logic Element 1 

-23 124629 Module Assy, A Tl2 Cable Driver 1 

(Continued) 
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Table 4-3. COC Plug-In Modules (Cont.) 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

4-5-(Cont. ) 
(Optional) 

-24 135351 Module Assy, CTl7 Timing Generator 1 7612 

-24 128131-010 Crystal (Format I, 60 wpm) A/R 7612-01 

-24 128131-011 Crystal (Format I, 66-2/3 wpm) A/R 7612-02 

-24 128131-012 Crystal (Format I, 75 wpm) A/R 7612-03 

-24 128131-018 Crystal (Format I, 100 wpm) A/R 7612-04 

-25 135351 Module Assy, CTl7 Tim i ng Generator 1 7612 

-25 128131-013 Crystal (Format II, 148 wpm) 1 7612-06 

-26 135351 Module Assy, CTl7 Timing Generator 1 7612 

-26 128131-015 Crystal (Format III Slow, 150 wpm) 1 7612-07 

-27 135351 Module Assy, CTl7 Timing Generator 1 7612 

-27 128131-014 Crystal (Format IV, 100 wpm) 1 7612-05 

(High Speed Optional) 

-28 135351 Module Assy, CTl7 Timing Generator 1 7614 

-28 128131-015 Crystal (Format III Fast, 1200 wpm) A/R 7614 

-28 128131-012 Crystal (Format III Fast, 1800 wpm) A/R 7614 

-29 116986 Module Assy, IT10 NAN D- NOR Gate 1 7614 
(Used with High Speed Optional CTl7) 

4-14 
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Table 4-4. LIU Replaceable Parts and Interconnecting Cables 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

4-6- 133985 Line Interface Unit A.ssy 1-7 7613 

-1 116231 Chassis, 32 Module 1 

-2 129567 Nut, Strip Speed 2 

-3 116522 Channel, Cable Routing 1 

(Attaching Parts) 

-4 100012-204 Screw, Pan Head 3 

-5 100018-200 . Washer, Flat 3 

-6 100024-200 Washer, Lock Int Tooth 3 

---*---

-7 133986 Wired Board Assy, 5-1/4" 1-7 7613 

-8 131891-004 Cable Assy, Busbar Pickup 2 

-9 131891-006 Cable A.ssy, Busbar Pickup 1 

-10 100657-001 Clamp, Cable Nylon 1 

(Attach tng Parts) 

-11 114538-214 Screw, Sheet Metal 18 

-12 100018-300 Washer, Flat 18 

---*---
-13 136201 Module Assy, (LIU #0 thru LIU #7) 1-8 

(See Fig. 4-7 for Module Locations) 

-14 Line Interface Connections, Cable Types, 

Optional, LIU #0 thru LIU #7 

136141L Cable Assy, Full Duplex Basic (Full Optional 
Duplex EIA) 

136135 Capacitor Connector Assy EIA A/R 

136141L . Cable Assy, Full Duplex Basic (Full Optional 
Duplex MIL) 

136136 Capacitor Connector A.ssy, MIL A/R 

136139L Cable Assy, Half Duplex Basic (Half Optional 
Duplex EIA) 

(Continued) 
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Table 4-4. LIU Replaceable Parts and Interconnecting Cables (Cont.) 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

4-6-(Cont. ) 

-14 136135 Capacitor Connector Assy, EIA A/R 

136139L · Cable />.ssy, Half Duplex Basic (Half Optional 
Duplex MIL) 

136136 Capacitor Connector Assy, MIL A/R 

136137L Cable Assy, Send Simplex Basic (Send Optional 
Simplex EIA) 

136135 . Capacitor Connector Assy, EIA AIR 

136137L Cable Assy, Send Simplex Basic (Send Optional 
Simplex MIL) 

136136 Capacitor Connector Assy, MIL AIR 

135603L Cable Assy, Receive EIA Basic (Receive Optional 
Simplex EIA) 

136136 . Capacitor Connector Assy, MIL A/R 

136134L Cable Assy, Receive Simplex Basic Optional 
(Receive Simplex MIL) 

136136 · Capacitor Connector Assy, MIL AIR 

135603L · Cable Assy, Receive EIA Basic (Dual Optional 
Simplex EIA) 

136137L · Cable Assy, Send Simplex Basic A/R 

136134L · Cable Assy, Receive Simplex Basic (Dual Optional 
Simplex MIL) 

136137L Cable Assy, Send Simplex Basic A/R 

137314L Cable Assy, Relay Interface Basic (Relay) Optional 

136136 · Capacitor Connector Assy, MIL A/R 

4-17 



XDS 901075 

32 31 3D 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 
'IoIV \IV \IV \IV \IV 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~, 1\ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1\. ~ ~ ~ ~ ~1I1\ 111\ 111\ 111\ 111\ 

\\_\\\\~\\\\\\\\\\\\\\\\\\\\ 

\ \\ \\ \\ \\ \\ \5\\ \\ \\ \\ \\ \\ \ \ 
4 5 3 4 5 3 4 5 3 4 5 3 2 

901075AA07 

Figure 4-70 LIU Module Locations 

Table 4-5. LIU Plug-In Modules 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 345 6 7 Code Assy Code 

4-7- 136201 Module Assembly (LIU #0 thru #7) 1-8 

-1 116257 Module Assy, XT10 Terminator Module 1-8 

-2 133987 . . . Module Assy, LT46 Timing Buffer 2-16 

-3 133906 Module Assy, LT47 Send 5-7.5 1-8 7615-01 

-3 133907 Module Assy, LT48 Send 7-9 1-8 7615-02 

-3 133908 Module Assy, LT49 Send 8-10 1-8 7615-03 

-3 133909 Module Assy, LT50 Send 8~ 11 1-8 7615-04 

-4 133914 Module Assy, NT20 Current Interface 1-8 7620 

-4 133915 Module Assy, NT21 EIA Interface 1-8 7621 

-4 133916 Module Assy, NT22 MIL Interface 1-8 7613 

-4 147636 Module Assy, NT32 MIL Interface 1-8 7622 

-5 133910 Module Assy, LT51 Receive 5-7.5 1-8 7616-01 

-5 133911 Module Assy, LT52 Receive 7-9 1-8 
I 

7616-02 

-5 133912 Module Assy, LT53 Receive 8-10 1-8 7616-03 

-5 133913 Module Assy, LT54 Receive 8-11 1-8 7616-04 
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Table 4-6. Relay Interface UnIts Replaceable Parts 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1. 2 345 6 7 Code Assy Code 

4-8- 136614 . Relay, Interface Unit Assy 1 7620 

-1 137729 . Chassis, Modified 1 

-2 129567 Nut, Strip Speed 1 

-3 116522 .' Channel, . Cable Routing 1 

(AttachlnA PQI1s) 

-4 100012-203 . Screw, Pan Head Phi II ips 3 

-5 100018-200 Washer, Flat 3 

-6 100024-200 Washer, Lock Int Tooth 3 

---* ---

-7 139377 Monitor Unit Assy (See Fig. 4-9) REF 

-8 136620 Cover, Rear 1 

(Attaching Parts) 

-9 100012-304 Screw, Pan Head Phi lIips 2 

-10 100018-300 Washer, Flat 2 

-11 100024-300 Washer, Lock Int Tooth 2 

---*---

-12 137429 Block Insulating Busbar 2 

(Attaching Parts) 

-13 100012-304 Screw, Pan Head Phillips 4 

-14 100024-300 Washer, Lock Int Tooth 4 

---*---
-15 117874 Connector, Soldertai I J1 thru J10 10 

(A ttach I n9 Parts) 

-16 114538-212 Screw, Sheet Metal 20 

-17 100018-300 Washer, Flat 20 

-18 100024-300 Washer, Lock Int Tooth 20 

---*---

(Continued) 
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Table 4-6. Relay Interface Units Replaceable Parts (Cont.) 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

4-8-(Cont. ) 

-19 136298-002 Circuit Breaker (CB-1 thru C816) 16 

-20 136819 Platef Circuit Breaker Mounting 8 
External 

(Attaching Parts) 

-21 114538-212 Screw, Sheet Metal 16 

-22 107132-005 Spacerf Round 16 

-23 100018-300 . Washer7 Flat 16 

-24 100024-300 Washer, Lock Int Tooth 16 

---*---

-25 109432-009 Block, Terminal (For 22-14 AWG) 40 

-26 109432-005 Retaining Clip 6 

-27 109432-006 Mountingf Channel (10 Pos. ) 1 

3.52 Long 

-28 109432-006 Mounting, Channel (15 Pos.) 2 
5.24 Long 

-29 109432-010 Plate, End 3 

-30 137430-001 Bracket, Terminal Block Mounting 1 

-31 137430-002 Bracket, Terminal Block Mounting 1 

(Attaching Parts) 

-32 100012-304 Screw, Pan Head Phillips 8 

-33 100018-300 . Washer, Flat 8 

-34 ]00024-300 . Washer, Lock Int Tooth 8 

---* ---

-35 100840-002 Grommet, Nylon 3 

-36 132570-001 Terminal, Insulated Ring Tongue 2 

(Continued) 
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Table 4-6.. Relay Interface Units Replaceable Parts (Cont .. ) 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 4 5 6 7 Code Assy Code 

4-8-(Cont. ) 

-37 136619 · Plate, Terminal Block Mtg 1 

(Attaching Parts) 

-38 100012-304 · Screw, Pan Head Phillips 4 

-39 100018-300 · Washer, Flat 4 

-40 100024-300 .. Washer, lock Int Tooth 4 

- - - * - - -

-41 136298-002 · Circuit Breaker, (CB-17 thru CB-28) 12 

-42 136818-001 .. Bracket, Circuit Breaker Mtg 1 

(A ttach i ng Parts) 

-43 100012-304 Screw, Pan Head Phillips 2 

-44 100018-300 .. Washer, Flat 2 

-45 100024-300 · Washer, lock Int Tooth 2 

---*---

-46 136298-002 .. Circuit Breaker, (C B-29 thru CB-40) 12 

-47 136818-002 .. Bracket, Circuit Breaker Mtg 1 

(Attaching Parts) 

-48 100012-304 .. Screw, Pan Head Phi lIips 4 

-49 100018-300 .. Washer, Flat 4 

-50 100024-300 .. Washer, lock Int Tooth 4 

---*---

-51 149610 .. DC Interface Assy 8 

-51 137198 .. Module Assy, Telegraphic Relay 8 
(KT12) 
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Figure 4-9. Monitor Unit, Exploded View 
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Table 4-7. Monitor Untt, Replaceable Parts 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

4-9- 139377 Monitor Unit ksy 1 7620 

-1 128174 * Meter, DC Voltage 1 

-2 100657-003 Clamp, Cable Nylon 1 

(Attaching Parts) 

-3 Nut* 3 

-4 100018-300 Washer, Flat 3 

* - - - - - -
-5 Nut* 4 

-6 Washer * 4 

-7 100343-009 Terminal, Insulated Ring Tongue 2 

-8 146590 Knob, Control 1 

-9 123493 Switch, Rotary 3 Pole 
24 PosItion (S3) 1 

(Attaching Parts) 

-10 100012-306 Screw, Pan Head 2 

-11 100024-300 Washer, Lock Int Tooth 2 

-12 100018-300 Washer, Flat 2 

---*---

-13 137720 Spacer, Switch 1 

(Attaching Parts) 

-14 100039-408 Screw, Flat Head Phillips 2 

-15 100008-400 Nut, Hex Machine 2 

- -- * - - -

-16 127003-001 t Switch, Pushbutton SPDT (S1,S2) 2 

-17 Nut, Hex 
t 2 

;Hardware supplied with DC Voltage Meter 
Supplied as part of an Assy 

(Conti nued) 
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Table 4-7. Monitor Unit, Replaceable Parts (Cont.) 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

4-9-(Cont. ) 

-18 123362-384 Resistor, 1/8W 1% (Rl, R2) 2 

-19 123362-266 · Resistor, 1/8W 1% (R3) 1 

-20 123362-133 · Resjstor, 1/8W 1% (R4) 1 

-21 134118 Term i na I, Feed Through 8 

-22 136615 · · Panel front 1 

(Attaching Parts) 

-23 100012-305 · · Screw, Pon Head 2 

-24 100018-300 · · Washer, flat 4 

-25 100024-300 · · Washer, Lock lnt Tooth 2 

-26 100008-300 · · Nut, Hex Machine 2 

- -- * - - -
-27 136616 Board, Front Panel Mounting 2 

-28 136617 Bracket, Front Cover Mounting 1 

-29 100343-003 · Terminal, Insulated Ring Tongue 2 

(Attaching Parts) 

-30 100012-304 · . Screw, Pan Head 8 

-31 100018-300 · · Washer, Flat 8 

-32 100024-300 · · Washer, Lock lnt Tooth 8 

---*---

-33 100657-003 · · Clamp, Cable Nylon 1 

(Attaching Parts) 

-34 100012-305 Screw, Pan Head 1 

-35 100018-300 · Washer, flot 2 

-36 100024-300 · · · Washer, Lock lnt Tooth 1 

-37 100008-300 Nut, Hex Machine 1 

---*---

4-25 



XDS 901075 

Table 4-8. cac Replaceable Parts, Numerical Listing 

Fig. & XDS 
Index No. Part Number 

Description Fig. & XDS Description 
Index No. Part Number 

4-9-24 100008-300 Nut, Hex Mach 4-8-39 100018-300 Washer, Flat 

4-9-26 100008-300 Nut, Hex Mach 4-8-44 100018-300 Washer, Flat 

4-9-31 100008-300 Nut, Hex Mach 4-8-49 100018-300 Washer, Flat 

4-9-37 100008-300 Nut, Hex Mach 4-9-4 100018-300 Washer, Flat 

4-9-15 100008-400 Nut, Hex Mach 4-9-12 100018-300 Washer, Flat 

4-4-5 100012-203 Screw, Pan Hd 4-9-35 100018-300 Washer, Flat 

4-8-4 100012-203 Screw, Pan Hd 4-4-7 100024-200 Washer, Lock IntT ooth 

4-6-4 100012-204 Screw, Pan Hd 4-6-6 100024-200 Washer, LocI< Int Tooth 

4-8-9 100012-304 Screw, Pan Hd Phil 4-8-6 100024-200 Washer, Lock Int Tooth 

4-8-13 100012-304 Screw, Pan Hd Phil 4-8-11 100024-300 Washer, Lock Int Tooth 

4-8-32 100012-304 Screw, Pan Hd Phil 4-8-14 100024-300 Washer, Lock Int Tooth 

4-8-38 100012-304 Screw, Pan Hd Phil 4-8-18 100024-300 Washer, Lock In t Tooth 

4-8-43 100012-304 Screw, Pan Hd Phil 4-8-34 100024-300 Washer, Lock Int Tooth 

4-8-48 100012-304 Screw, Pan Hd Phil 4-8-40 100024-300 Washer, Lock Int Tooth 

4-9-30 100012-304 Screw, Pan Hd Phil 4-8-45 100024-300 Washer, Lock Int Tooth 

4-9-23 100012-305 Screw, Pan Hd 4-8-50 100024-300 Washer, Lock Int Tooth 

4-9-34 100012-305 Screw, Pan Hd 4-9-11 100024-300 Washer, Lock Int Tooth 

4-9-10 100012-306 Screw, Pan Hd 4-9-25 100024-300 Washer, Lock Int Tooth 

4-4-6 100018-200 Washer, Flat 4-9-32 100024-300 Washer, Lock Int Tooth 

4-6-5 100018-200 Washer, Flat 4-9-36 100024-300 Washer, Lock Int Tooth 

4-8-4 100018-200 Washer, Flat 4-9-14 100039-408 Screw, Flat Hd Phil 

4-4-12 100018-300 Washer, Flat 4-9-29 100343-003 Terminal, Ins Ring Tongue 

4-6-11 100018-300 Washer, Flat 4-9-33 100343-003 TerminaL, Ins Ring Tongue 

4-8-10 100018-300 Washer, Flat 4-9-7 100343-009 Terminal, Ins Ring Tongue 

4-8-17 100018-300 Washer, Flat 4-4-10 100657-001 Clamp, Cabte Nylon 

4-8-23 100018-300 Washer, Flat 4-6-9 100657-001 Clamp, Cable Nylon 

4-8-33 100018-300 Washer, Flat 4-9-2 100657-003 Clamp, Cable Nylon 

(Conti nued) 
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Table 4-8. coe Replaceable Parts, Numerical listing (Cont.) 

Fig. & XDS Description 
Index No. Part Number 

Fig. & XDS 
Description 

Index No. Part Number 

4-8-35 100840-002 Grommet, Nylon 4-5-29 116986 Module Assy, IT10 NAND-
NOR Gate 

4-8-22 107132-005 Spacer, Round 1 (High Speed Optional) 

4-8-26 109432-005 Retaining Clip 4-5-6 1 ]6994 Module Assy, IT11 
NAND Gate 

4-8-27 109432-006 Mtg Channel (10 Pos 
3.52 Lg) 4-5-5 117000 Module Assy, IT13 

Inverter Matrix 
4-8-28 109432-006 Mtg Channel (15 Pos 

5.24 Lg) 4-5-15 117028 Module Assy, FT12 Gated 
Flip-Flop 

4-8-25 109432-009 Block, Terminal (For 22-
14 AWG) 4-5-16 117368 Module Assy, BT14 Gated 

Buffer 
4-8-29 109432-010 End Plate 

4-8-15 117874 Connector, Soldertail 
4-8-16 114538-212 Screw, Sheet Metal (J1 thru J10) 

4-8-21 114538-212 Screw, Sheet Metal 4-5-20 123018 Module Assy, ATlO Cable 
Receiver 

4-4-11 114538-214 Screw, Sheet Metal Pan Hd 
4-5-7 123019 Module Assy, ATll Cable 

4-6-10 114538-214 Screw,Sheet Metal Pan Hd Dri ver /Recei ver 

4-5-11 116029 Module Assy, BTl 1 BAND 4-9-20 123362-133 Resi stor, 1/8 W 1% (R4) 
Gate 

4-9-19 123362-266 Resistor, 1/8 W ]% (R3) 
4-5-8 116056 Module Assy, BTl 0 AND/ 

OR Gate 4-9-18 123362-384 Resistor, 1/8 W 1% (Rl, 
R2) 

4-4-1 

I 

116231 Chassis, 32 Module 

4-6-1 116231 Chassis, 32 Module 
4-9-9 123493 Switch, Rotary 3 Pole 

24 Positi on (53) 

4-5-1 116257 Module Assy, XT10 4-5-23 124629 Module Assy, ATl2Cabie 
Tenninater1Aodule Driver 

4-7-1 116257 Module Assy, J<TlO 4-5-13 1"26372 Module Assy, .ITl8 NAND 
Terminator Module Gate 

I 

-

4-5-11 116380 Module Assy, FT10 
Basic Flip-Flop 

4-5-9 126613 Module Assy, BT18 BAND 
Gate 

4-5-14 116407 Module Assy, BTl3 
Buffered Matrix 

4-4-3 116522 Channel, Cable Routing 

4-5-19 126710 

I 

Modu Ie Assy, LT24 Logic 
Element 

4-5-17 126712 Module Assy, LT25 Logic 
Element 

4-6-3 116522 Channel, Cable Routing 
4-5-18 126714 Module Assy, AT13 Cable 

4-8-3 116522 Channel, Cable Routing Driver/Receiver 

I I 
(Continued) 
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Table 4-8. COC Replaceable Parts, Numerical Listing (Cont.) 

Fig. & XDS I Description 
Index No. Part Number I 

Fig. & XDS 
Description Index No. Part Number 

4-5-10 126982 Module Assy, LT26 Switch 4-8-36 132570-001 Terminal, Ins Ri ng Tongue 
Comparator 

4-9-16 127003-001 Switch, Pushbutton SPDT 
4-4-20 133204-171 Ribbon Cable Assy, (LIU 

#0-3A to CC-3B) 
(S 1, S2) 

4-4-23 127314 Interconnecting Cable 
4-4-22 133204-852 Ribbon Cable Assy, (LIU 

#0-1A to LIU 117) 
Assy, (To IOP-DIO-
Interrupt) 4-4-17 133212-122 Ribbon Cable Assy, (IC 

to LIU #3) 
4-4-23 127315 Terminator, Connector 

(Optional) 4-4-15 133212-171 Ribbon Cable Assy, (3C 
to LIU # 1) 

4-5-24 128131-010 Crystal (Format I, 60 wpm) 

4-5-24 128131-011 Crystal (Format I, 66 wpm) 
4-4-18 133212-232 Ribbon Cable Assy, (2B 

to LIU #4) 

4-5-24 128131-012 Crystal (Format I, 75 wpm) 4-4-19 133212-292 Ribbon Cable Assy, 
to LIU #5) 

(lB 

4-5-28 128131-012 Crystal (Format III Fast, 
1800 wpm) 4-4-21 133212-392 Ribbon Cable Assy, (LIU 

1I0-2A to LIU #6) 
4-5-25 128131-013 Crystal (Format II, 148 

f 
wpm) 4-4-16 133212-701 Ribbon Cable Assy, (2C 

to LIU #2) 
4-5-27 128131-014 Crystal (Format IV, 100 

wpm) 4-5-21 133392 Module Assy, LT41 logic 
Element 

4-6-26 128131-015 Crystal (Format III Slow, 
150 wpm) 4-5-22 133657 Module Assy, LT43 Logic 

Element 
4-5-28 128131-015 Crystal (Format III Fast, 

1200 wpm) 4-4- 133905 7611 Communications 
Controtler 

4-5-24 128131-018 Crystal (Format I, 100 
wpm) 4-3-1 133905 761 I Communications 

Controller 
4-6-2 129567 Nut, Strip Speed 

I 

4-7-3 133906 Module Assy, LT 47 Send 
4-8-2 129567 Nut, Strip Speed 5-7.5 

4-4-1 129567-001 Nut, Strip Speed 4-7-3 133907 Module Assy, LT48 Send 
7-9 

4-9-1 128174 Meter, Dc Voltage 
4-7-3 133908 Modu Ie Assy, LT49 Send 

4-4-9 131891-004 Cable Assy, Busbar 8-10 
Pickup 

4-7-3 133909 Module Assy, LT50 Send 
4-6-7 131891-004 Cable Assy, Busbar 8-11 

Pickup 
4-7-5 133910 Module Assy, LT51 

4-6-8 131891-006 Cable Assy, Busbar Receive 5-7.5 
Pickup 

(Continued) 
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Table 4-8. COC Replaceable Parts, Numerical Listing (Cont.) 

Fig. & XDS 
Description 

Index No. Part Number 
Fig. & XDS 

Index No. Part Number 
Descri pti on 

4-7-5 133911 Module Assy, LT52 4-5-13 135603L Cable Assy, EIA Basic 
Receive 7-9 

4-4-24 136134 Cable Assy, Receive 
4-7-5 133912 Module Assy, LT53 Simplex Basi c 

Receive 8-10 
4-6-13 136134 Cable Assy, Receive 

4-7-4 133914 Module Assy, NT20 Simplex Basic 
Current Interface 

4-6-13 136135 Capacitor Connector Assy, 
4-7-4 133915 Module Assy, NT21 EIA 

EIA Interface 
4-4-24 136135 Capacitor Connector Assy, 

4-7-4 133916 Module Assy, NT22 EIA 
MIL Interface 

4-6-13 136136 Capacitor Connector Assy, 
4-5-4 133931 Module Assy, LT55 MIL 

Interrupt-Decoder 
4-4-24 136137 Cable Assy, Send 

4-6- 133985 Line Interface Unit Assy Simplex Basic 

4-6-6 133986 Wired Board Assy, 5-1/411 4-6-13 136137L Cable ASSYI Send 
Simplex Basic 

4-5-2 133987 Module Assy, LT46 
Timing Buffer 4-6-13 136139 Cable Assy, Half Duplex 

Basic 
4-7-2 133987 Module Assy, LT46 

Timing Buffer 4-4-24 136139 Cable Assy, Half Duplex 

f Basic 
4-5-3 134030 Module Assy, LT57 

Collector /Dri ver 4-4-25 136141 Cable Assy, Full Duplex 
Basic 

4-4-8 134038 Wi red Board Assy, 
15-1/211 4-6-13 136141L Cable Assy, Full Duplex 

Basic 
4-9-21 134118 Terminal, Feed Through 

4-4-14 136201 Module Assy, (UU HO 
4-5-24 135351 Module Assy~ CT17 thru lIU #7) 

nrni ng Generator 
4-7- 136201 Module Assy, {LIU flO 

4-5-25 135351 ModuJe Assy# en? thru UU #l} 
Timing GeneratOT 

-

4-4-13 136202 Modu Ie Assy, (Controller) 

4-5-26 135351 Module Assy, Cn7 
Timing Generator 4-5- 136202 Module Assy, (Controller) 

4-5-27 135351 Modu Ie Assy, CT 17 
Timing Generator 

4-8-19 136298-002 Circuit Breaker (CB-1 
thru CB-16)' 

4-5-28 135351 Module AssYt Cll7 4-8-41 136298-002 Circuit Breaker (CB-17 
Timing Generator thru CB-28) 

(High Speed Optional) 
4-8-46 136298-002 Circuit Breaker (CB-29 

4-4-24 135603 Cable Assy, Receive EIA thru CB-40) 
Basic 

(Continued) 
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Table 4-8. COC Replaceable Parts, Numerical Listing (Cont.) 

Fig. & XDS Description 
Index No. Part Number 

Fig. & XDS 
Index No. Part Number 

Description 

4-4-24 136314 Cable Assy, Relay 
Interface Basi c 

4-4-15 137481-701 Ribbon Cable Assy, (2C 
to LIU 112) 

4-6-13 136314L Cable Assy, Relay 4-9-13 137720 Spacer, Switch 
Interface Basi c 

4-8-1 137729 Chassis, Modified 
4-8- 136614 Relay Interface Unit Assy 

4-4-23 139214L Interconnecting Cable 
4-9-22 136615 Panel, Front Assy, (To Interr Optional) 

4-9-27 136616 Board, Front Pane I Mtg 4-9- 139377 Monitor Unit Assy 

4-9-28 136617 Bracket, Front Cover Mtg 4-9-8 146590 Knob, Contro I 

4-8-37 136619 Plate, Terminal Block Mtg 4-7-4 147636 Module Assy, NT32 
MIL Interface 

4-8-8 136620 Cover, Rear 
4-8-51 149610 DC Interface Assy 

4-8-42 136818-001 Bracket, Circuit Breaker 
Mtg 4-4-3 149850 Retainer 

4-8-47 136818-002 Bracket, Circuit Breaker 
Mtg 

4-8-20 136819 Plate, Circuit Breaker 
Mtg External 

4-8-52 137198 Modu Ie Assy, KT12 
Telegraphic Relay 

4-8-12 137429 Block, Ins Busbar 

4-8-30 137430-001 Bracket, Terminal Block 
Mtg 

5-8-31 137430-002 Bracket, Terminal Block 
Mtg 

4-4-16 137481-122 Ribbon Cable Assy, 
to LIU 113) 

(1C 

4-4-14 137481-171 Ribbon Cable Assy, 
to LIU 111) 

(3C 

4-4-17 137481-232 Ribbon Cable Assy, (2B 
toLIU1I4) 

4-4-18 137481-292 Ribbon Cable Assy, 
- OIU 115) 

(1 B 

4-4-20 137481-392 Ribbon Cable Assy, (LIU 
110- 2A to LIU 116) 
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-
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