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1. GENERAL ..l .+1* il’ Q”iI ‘;:; j @; gj @p? 
1 .Ol *This section describes the central control cir- ilh!xtd ?fg&l$l$ 

. 

NOTICE 

cuit, SD-5G142-01, and its operation as part of 
w’-‘:‘_ 

” 
the Cable Pressure Telemetry System (CPTS).C 

1.02 This section is reissued for the reasons listed 
below. Revision arrows have been used to 

highlight significant changes. 

(a) To change the title to read “Central Control 
Circuit, SD-5G142-01 -Description and 

Operation-Cable Pressure Telemetry System” 

(b) To change paragraph 1.01 to agree with the 
title 

(c) To add paragraph 1.03 covering the central 
control unit equipment bay 

(d) To add paragraph 1.04 which contains refer- 
ences to associated Bell System Practices 

(BSPs) 

(e) To change paragraph 2.12 (c) to describe the 
operation with ZN option and (f) to describe 

the operation of the proper keys for halting the 
continuous printing of the same station 

(f) To add paragraphs 3.08 through 3.12 describ- 
ing the modified central control unit (SD- 

5G142-01, ZN option) which provides for the addi- 
tion of a microcomputer and the replacement of 
the impact printer with a thermal printer 

(g) To change the numbering of Fig. 1 through 3 
to Fig. 11, 5, and 12, respectively, and to 

change the location of some keys in the new Fig. 
5 

(h) To add new Fig. 1 through 4,6 through 10,13, 
and 14 showing the various apparatus associ- 
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SECTION 201-610-301 

ated with the central control circuit and a sample 
printout (Fig. 13) of the thermal printer. 

1.03 *The apparatus associated with the central 
control circuit is mounted on a portion of one 

equipment bay (Fig. 1). Figures 2 through 10 and 14 
show the pieces of apparatus that are mounted on the 
equipment bay. 

1.04 Section 63’7-080-100 covers the description and 
operation of the B-(dummy) and D-pressure 

transducers used with this system. Additional BSPs 
associated with the CPTS are: 

l Section 106-020-135-description of the D- 
pressure transducer 

l Section 201-610-301 -trouble locating proce- 
dures 

l Section 201-610-311 -description, operation, 
and maintenance of both the impact and the 
thermal printers 

l Section 201-610-501-central control test 
procedures.4 

2. DESCRIPTION 

2.01 The central control circuit commands a D- 
transducer location to read the pressure in the 

cable at a particular location. The pressure is then 
read into the central control memory circuit where it 
is compared with a reference value. When alarm con- 
ditions exist, pressures at all transducers on the 
alarmed cable are printed out. 

2.02 By means of this pressure gradient of the ca- 
ble, it is possible to detect and approximate 

sheath faults that might lead to a service interrup- 
tion. 

2.03 The D-transducer contains a pressure to the 
resistance transducer and relays for control- 

ling the connection of the transducer to the control 
circuit. The central control measures the resistance 
of the transducer by applying a constant current to 
a pair of wires connected to the transducer. The volt- 
age at the terminal of the constant current supply is 
proportional to the resistance of the transducer. The 
resistance and the value of the current are chosen so 
that one volt corresponds to one pound of pressure. 

I I 
1 PREECHARGE SENSING PANEL 1 
I IFIG. 101 ~~ I 

$ FUSE PANEL (FIG. 9) $ 

CARD SHELF 
(FIG. 14) 

I (FIG. 7) 
CENTRAL CONTROL PANEL 

I 

I Hi85-119, L3 CORD AND 
PLUG ASSEIBLY c 

KS15894-L3 
RECTIFIER 

+24V 

KS15894-L3 
RECTIFIER 

-24V 

*Fig. 1 -Central Control Bad 

2.04 Two measurements are made to compensate 
for the loop resistance of the cable. Figure 11 

illustrates the measurement procedure. The first 
measurement is made with relays A and B normal. 
This measurement reads the voltage across the loop 
(resistance CRl) and the resistance of pressure 
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HOOEL'2420 HOOEL'620 
OR 3400R VOLTMETER 
VOLTMETER 

TARBITUARY 
POSITION 
NUHBERINQ 

K&14226/ 
SOCKET 

#Fig. 2-Current and Cable Select Panel4 

. 
transducer station 1. The central control then issues 
a command which operates the A relay in transducer 
station 1. The voltmeter now reads the voltage across 
only the loop (resistance CRl) since the pressure 
transducer is shorted. The central control then sub- 
tracts the second measurement from the first. The 
difference is the voltage across the pressure trans- 
ducer resistor only, and therefore proportional to the 
pressure. 

operates relay B in transducer station 1. The central 
control then reads the pressure in transducer station 
2. This process is continued until all transducers are 
read. 

2.06 Before any new measurements of this cable 
are made, commands are sent to release all A 

and B relays which restore all transducers to normal. 

2.05 After completing the second measurement, 2.07 Alarm signals are generated, and a printout of 
the central control issues a command which the pressure of all transducers on the cable 
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KS-14404 
c 7 

I -- 
l 

PRT 
TMR 

@ - -‘- -I- I I 
(I , 

*Fig. 3-KS-16100,L7 Timer Panel4 

#Fig. 4-Control Panel Interface4 

I-, 
/ l-l PRINT 

+ + 

C ) 

HOOUPRINTER 
(HFR. DISC.) 

KS-20537-Ll 
I I 

8 

CABLE 

l-l ADVANCE 

#Fig. 5-Print and Control PaneM 
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AP-20 PRINTER 

OPOWER 

El 
1 

FEED 

E-F 

- 

DATA PRECISION 2420 GUARD 
. 

*Fig. 6-Part of Central Control Panel Showing Digital Volt-Ohmmeter and Thermal 
Printer4 

being scanned is made if the pressure at any trans- 
ducer falls below a predetermined level. 

2.08 The different operational modes can be acti- 
vated from the central control unit control 

panel (Fig. 5). 

2.09 The automatic mode is activated when the 
AUTO key is operated and scanning is started 

on a continuous basis for a maximum of eight cables. 
The cable being scanned at any instant is indicated 
by a lighted cable number lamp (1 to 8) on the control 
panel. The pressure readings are obtained as de- 
scribed in Parts 3 and 4 and are compared with the 
programmed alarm levels. If the pressure is within 
the required limits, the printer will remain normal at 
this time. 
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*Fig. 7-Part of Central Control P anal Showing ISBC655 System Chaqsis (Intel 
Corporation)C 

*Fig. g-Program Select Panel+ 

*Fig. 9-Fuse Panel4 

#Fig. IO-Precharge Sensing Panel4 
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D-TRANSDUCER D-TRANSDUCER 
STATION STATION 

NO. I NO. 2 

CENTRAL 
CONTROL 
CIRCUIT 

Fig. 11 -D-Transducer Measurement 

2.10 If an alarm condition is detected, the office 
alarms will be activated and a red ALARM 

lamp associated with the defective cable will be light- 
ed. When an alarm is received, the system continues 
to scan to the end of the cable without a printout. The 
system then initiates a complete rescan on that cable 
with a printout of the pressure of all the transducers 
on the alarmed cable, instead of advancing to the 
next cable. At the termination of this scan the control 

f- circuit advances to the next cable, repeating the se- 
quence for each cable. 

2.11 The manual mode of operation can be initiated 
at any time. Operation of the MANUAL key 

stops the automatic mode of operation, causes the 
MANUAL lamp to flash at a l-second rate, extin- 
guishes the AUTO lamp, and at the completion of the 
operation in progress lights the MANUAL READY 
lamp. When in the manual mode, the MANUAL 
READY lamp must be lighted before any manual 
operations are executed (except CABLE ADVANCE 

P 
and RESET TO STATION 1). All readings will be 
printed out when in the manual mode. 

2.12 The following keys when operated activate the 
central control circuit as described: 

(a) ALARM/ACO: If an alarm occurs on a cable 
and the corresponding alarm key is then oper- 

ated, the office alarm will be silenced, the AC0 
lamp lighted, and the ALARM lamp extinguished. 
This operation does not inhibit the printout func- 
tion. 

(b) PRINT (Operated): If the PRINT key is 
operated while in the automatic mode, normal 

scanning will take place with a complete printout 
of all transducers on all cables. If the cable has an 
alarm condition, that cable will be printed twice 
and all others printed once. 

(c) PRINT (Released): *Printout will occur 
for all transducers on all cables only at the 24- 

or 48-hour intervals depending on which option is 
provided or when an alarm occurs. If the system 
has a computer (ZN option), a printout can be re- 
quested at any time, either locally at the console 
or at a remote data terminal connected to the di- 
rect distance dialing (DDD) network. (See para- 
graphs 3.08 through 3.10.H 

(d) PRINT OFF (1 through 8): If one of the 
PRINT OFF buttons is operated, the printout 

which would occur due to alarms is inhibited. All 
other alarm features remain normal. This pre- 
vents recurrent printout of alarmed cables while 
repairs are being made. 

(e) READ NEXT STATION: When this key is 
operated, the next transducer following the 

one just measured will be read and printed. The 
MANUAL READY lamp is extinguished during 
the read and print operation and relights when the 
operation is complete. When this lamp relights, no 
further action will be taken until this key or an- 
other key is reoperated. 

(f) READ NEXT STATION CONTINUOUS: 
Operation of this key will command the con- 

trol circuit to read and print each transducer on 
the cable sequentially. When the end of the cable 
is reached, the same cable will be reread and re- 
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printed repeatedly. No other manual operations 
can be initiated until the key is reoperated. *This 
operation can also be stopped by operating the 
STANDBY, CLEAR, AUTO, CABLE ADVANCE, 
or RESET TO STATION 1 key.4 

(g) READ AND HOLD NEXT STATION, 
REREAD, and REREAD CONTINU- 

OUS: The operation of the READ AND HOLD 
NEXT STATION key initiates the order for the 
next transducer to be read and printed and held so 
that additional readings can be made on this sta- 
tion if necessary. The MANUAL READY lamp is 
extinguished throughout the read and print opera- 
tion. If it is necessary to repeat the read and print 
operation on the same transducer, operate the 
REREAD key after the MANUAL READY lamp 
has relighted. The MANUAL READY lamp will 
again be extinguished during this read and print 
operation. If it is necessary to read the same trans- 
ducer continuously, operate the REREAD CON- 
TINUOUS key after the MANUAL READY lamp 
is relighted. The continuous reread operation is 
terminated by reoperating the REREAD CON- 
TINUOUS key. Reoperation of the READ AND 
HOLD NEXT STATION key causes the READ 
AND HOLD NEXT STATION lamp to extinguish 
and terminates the continuous reread operation if 
it is active. If the next transducer is to be read and 
held, then the READ AND HOLD NEXT STA- 
TION key must be operated again. 

(d) RESET TO STATION 1: The operation of 
this key will restore the central control circuit 

to transducer station 1 of the cable being mea- 
sured. 

(i) CABLE ADVANCE: If the CABLE AD- 
VANCE key is operated, the central control 

will advance to the next cable and wait for further 
instructions. Any subsequent key operation other 
than a reoperation of the CABLE ADVANCE key 
will cause the new cable to be reset to transducer 
station 1 prior to executing the designated opera- 
tion. If the CABLE ADVANCE key has been oper- 
ated again, the central control would have 
advanced to the next cable without resetting the 
previous cable. The cable selected will be indicated 
by the cable number lamps. 

(j) STANDBY and CLEAR: An operator may 
stop all automatic and manual operations and 

place the central control in a standby condition by 

operating the STANDBY key. This operation 
causes the STANDBY lamp to flash at a l-second 
rate and extinguishes all others except the cable 
number, print off, alarm; and alarm cutoff lamps. 
If the automatic or manual modes are reinitiated, 
readings will begin with the cable and transducer 
connected when the STANDBY key is operated. 
The central control may also be placed on standby 
by operating the CLEAR key. This operation not 
only places the equipment on standby, but also re- 
sets the logic circuitry to its normal starting con- 
dition and prepares the central control to start 
measuring transducer station 1 of cable 1. The 
clear feature is useful to clear lockup conditions 
that may occur during power turn on or after a 
plug-in printed board has been replaced. 

3. TYPICAL OPERATION 

3.01 Assume the system is operating in the auto- 
matic mode, pressure measurements are to be 

started on cable 1 and a printout is to occur on all 
transducer stations (illustrated in Fig. 12). 

CLOCK PULSE (CP) 

IO SECONDS RESET ENTIRE CABLE 

READ TRANSDUCER AND CABLE 

II SECONDS -- CP 
IST 

5.5 

+- -- 

STATION 
READ CABLE RESISTANCE 

CP 

5.5 READ TRANSDUCER AND CABLE RESISTANCE ZND 
I I SECONDS -- C P STATION 

5.5 

> -- 

READ CABLE RESISTANCE 
CP 

5.5 READ TRANSDUCER AN0 CABLE RESISTANCE 
II SECONDS -- CP 

3RD 
STATION 

READ CABLE RESISTANCE 
CP 

i - 

READ TRANSDUCER AND CABLE RESISTANCE 
II SECONDS -- CP 

4TH 
STATION 

READ CABLE RESISTANCE 

--CP 

Fig. 12-Cable Pressure Measurement Time Sequence 

3.02 The first clock pulse will activate the cable 
control circuit as follows: - 

(1) The electronic cable counter and the printer 
cable counter will normally advance to the 

next cable; however, in this example the cable con- 
trol circuit will reset and address cable 1. 
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(2) The current control circuit will apply a current 
to cable 1 for 10 seconds, resetting all trans- 

ducers to the required initial state (the readout 
control circuit will be inhibited from measuring 
the cable for this lo-second period). 

(3) The electronic station counter, printer station 
counter and alarm program counter will be 

reset. Cable 1 is now selected and the central con- 
trol circuit is in the required state. 

3.05 The next clock pulse, which occurs 5.5 seconds 
after the first, starts the second phase of the 

pressure measurement. Upon receipt of this pulse, 
the readout control circuit initiates the following: 

(1) The electronic station counter and printer sta- 
tion counter advance one. 

(2) The load number lead is deactivated and the 
local complement lead is activated. 

3.03 After the end of the lo-second reset period, (3) The current control circuit removes the com- 
the next clock pulse activates the readout con- mand current from the cable and applies the 

trol circuit and initiates the following functions: l-milliampere measuring current. 

(1) The alarm pressure counter and printer pres- 
sure counter are reset to receive pressure in- 

formation from the first transducer. 

(4) The timer in the readout control circuit is trig- 
gered which prevents further action for 3 sec- 

onds. 

(2) The load number lead is activated. 

(3) The current control circuit stops the cable 
reset current and applies a l-milliampere 

measuring current to the cable. 

(4) The timer in the readout control circuit is trig- 
gered which prevents any further action for a 

period of 3 seconds. This allows time for the volt- 
age on the filters in the measuring path to reach 
a steady state after the application of the l- 
milliampere measuring current. 

3.04 At the end of the 3-second period, the readout 
control circuit generates a sample pulse which 

activates the digital volt-ohmmeter (DVOM) and the 
input voltage is read. This voltage corresponds to the 
transducer resistance plus the cable loop resistance. 
When the DVOM has completed the measurement 
and the voltage reading is stored in a digital form, a 
read pulse is generated. This pulse plus the activated 
load number lead initiates the following action: 

(1) The DVOM transfers the stored voltage read- 
ing to the printer pressure counter and alarm 

pressure counter. 

(2) The current control circuit removes the l- 
milliampere measuring current from the cable 

and applies a command current to operate a relay 
in the transducer placing a short across the trans- 
ducer resistance. The DVOM readout then gener- 
ates an end of voltmeter readout pulse. 

3.06 At the end of the 3-second period, a sample 
pulse is generated which causes the DVOM to 

read the voltage at its input. This voltage corre- 
sponds to the cable loop resistance only. When the 
DVOM has completed its measurement, a read pulse 
is generated. This pulse plus the active load comple- 
ment lead causes the DVOM readout to add the nines 
complement of the DVOM reading to the contents of 
the printer pressure counter and the alarm pressure 
counter. This is equivalent to subtracting the second 
DVOM reading from the first. The printer pressure 
counter and the alarm pressure counter now contain 
numbers which represent the gas pressure at trans- 
ducer station 1. The read pulse also stops the l- 
milliampere measuring current. When these actions 
are complete, the DVOM readout generates a second 
end of voltmeter readout pulse. 

3.07 The end of voltmeter readout pulse activates 
the print control circuit to issue a print com- 

mand. The printer will then print and display the 
cable number, the transducer number, and the trans- 
ducer gas pressure. After the generation of the sec- 
ond read pulse in the station measurement, a timer 
in the current control resets and applies a command 
current to the cable. This current operates a relay in 
transducer station 1 releasing the transducer and 
connects the next transducer to the measuring cir- 
cuit. The next clock pulse will then repeat the se- 
quence on transducer station 2. 

3.08 #Systems equipped with SD-5G142-01, ZN 
option, have a microcomputer and a thermal 

printer. The most recent set of pressure measure- 
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ments are stored in memory, and a memory dump can 
be initiated by operating the INTERRUPT switch on 
the central control panel (Fig. 7). The most recent 
pressure readings for all stations in the system are 
printed at the rate of 2.5 stations per second (Fig. 13). 
A “Most Recent” message precedes the listing and 
shows which cable and transducer the system was 
monitoring when the printout started. 

3.09 The memory dump also includes a scan num- 
ber following the list of measurements on each 

cable. The scan number is incremented each time the 
system reads transducer 1 on cable 1 and can be used 
to determine the order or relative time of the mea- 
surements. 

3.10 In addition, the microcomputer allows remote 
access to pressure data over the DDD net- 

work. A 300-baud data set with automatic answer is 
required and must be installed within 50 cable feet of 
the central control unit. The remote data terminal 
must operate at 300-baud full duplex and transmit 
and receive data in the American standard code for 
information interchange (ASCII) upper case and 
numbers format. The operator at the remote termi- 
nal can request information in one of three available 
formats: 

l All transducers on all cables 

l All transducers on one particular cable 

l Any group of ten consecutive transducers on 
the same cable. 

3.11 When operating in one of the manual modes 
or when the PRINT key is operated, a real- 

time printout is produced with the ZN option as pre- 
viously described for the impact printer (ZO option). 
However, instead of data being pulsed into the 
printer directly, the information for pressure, cable 
number, station number, and control signals are 
input to the computer. The computer processes and 
stores the information and, if printing is enabled, 
sends data to be printed and control signals to the 
printer. 

3.12 The thermal printer receives ASCII charac- 
ters sequentially from the computer until a 

line of data is stored in its random access memory 
(RAM). It then prints one line under control of the 
computer. ALARM and INVALID messages are also 
printed. The INVALID message is printed when the 
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2 jiQil2 ------23m6 
2 fJfll----- ---w-s 24.8 

1 fJ27-----24m3 
1 jJ26------24m7 
1 fJ25-------23mg 
1 ~2&-----23~3 
1 fj23---------22,8 
1 I22 ------22.3 
1 I21 -----41,g 

128 ----------- 21.4 
1 119 ----------- 21.1 
1 I18 ----------- 21 .'g 
1 I17 ------21~jj 
1 116 -------41.1 
1 115 -----_ 21.2 
1 I14 ------21.2 
1 113 ---------21.1 
1 I12 ----------- 21 .g 
1 Ill -------2l.Q 
1 118 ----------- 214 
1 ,gg ----------- 21 .jJ 
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1 lfl7 _-______-_ 21.2 
1 #j6------2 1.3 
1 165 _----- 21.6 
1 ~$j4------22~ 3 
1 103 -----------22.g 
1 (jj2---------23.4 
1 161 ---------24.2 

)Fig. 13-Sample Printouti 

-- - c 



ISS 3, SECTION 201-610-301 

pressure is out of range, ie, below 10.0 or above 26.5 
pounds per square inch absolute (PSIA). INVALID 
indicates equipment failure while ALARM indicates 
low pressure.4 

P 4. ALARMS 

, 4.01 The electronic station counter is connected to 
a translator which transforms its output into 

convenient decimal form for use in programming the 
alarm system. The alarm system is capable of setting 
different alarm levels for up to eight sections within 
any cable. The transducers at which the alarm level 
is to change, as well as the alarm levels themselves, 
are programmed into a program patch board by 
means of cross-connections. The alarm level is set 
only on the first two digits of the pressure. The tens 
digit can only be 1 or 2 but the units digit range is 0 
through 9. The third and fourth digits of any alarm 
level are assumed to be zero. Each cable is provided 
with its own program board so the program for each 
cable may be set up independently. Switching from 
one board to another is done through cable select re- 
lays. 

4.02 The alarm program counter may assume one 
of eight states, one state for each alarm sec- 

tion of the cable. At the beginning of the cable the 
alarm program counter is reset. This state selects the 
first of the eight alarm levels which have been pro- 
grammed on the program patch board. This alarm 
level is compared in the comparator with the actual 
pressure reading read into the alarm pressure count- 
er. If the pressure reading is equal to or greater than 
the alarm level, then no action is taken. If the pres- 
sure reading is less than the alarm level, it is recog- 

nized by the alarm control circuits and an alarm is 
sounded. 

4.03 This action continues until the electronic sta- 
tion counter arrives at a transducer at which 

the alarm level must change. The station number of 
this transducer is programmed on the program patch 
board. Then the alarm program counter is advanced 
to a new state which, in turn, selects the second of the 
eight alarm levels. This continues until the cable has 
been fully read. 

4.04 The program board for a given cable must be 
cross-connected for the total number of trans- 

ducers on the cable. When the last transducer on a 
cable is reached, the output of the station counter is 
connected through the program board to give an end- 
of-cable signal to the cable control circuits. If there 
is no alarm on the cable, the cable control circuits will 
advance the cable counter and thereby start mea- 
surements on the next cable. If an alarm is present, 
this information is stored by the alarm control cir- 
cuit which prevents the cable control circuit from 
advancing the cable counter. The cable control circuit 
will then reset and reread the same cable. This pro- 
vides a double printout of the alarmed cable if the 
PRINT key has been operated. After this second 
reading, the central control unit will advance to the 
next cable and normal operation will resume. 

4.05 A remote alarm and a remote alarm reset are 
provided at a remote location on an optional 

basis. The central control unit alarm can be reset 
from the remote location when this feature is uti- 
lized. 
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