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WARNING!

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT

Be careful when working within the
enclosure of this equipment. Serious
injury or death may result from contact
with high voltage terminals.

DON'T TAKE CHANCES
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CHAPTER 1

INTRODUCTION

Section I. GENERAL

1-1. Scope
This manual describes Coordination Simulator AN/FYM-26 [(fig._1-1) and provides instruction for the installation, operation,
and maintenance of the equipment.

1-2. Indexes of Publications

a. DA Pam 310-4. Refer to the latest issue of DA Pam 310-4 to determine whether there are new editions, changes, or
additional publications pertaining to the equipment.

b. DA Pam 310-7. Refer to DA Pam 310-7 to determine whether there are modification work orders (MWQO's) pertaining
to the equipment.

1-3. Forms and Records

a. Reports of Maintenance and Unsatisfactory Equipment. Maintenance forms, records, and reports which are to be
used by maintenance personnel at all maintenance levels are listed in and prescribed by TM 38-750 (Army). Air Force
personnel will use AFM 66-1 for maintenance reporting and TO-00-35D54 for unsatisfactory equipment reporting. Navy
personnel will report maintenance performed utilizing the Maintenance Data Collection Subsystem (MDCS) IAW
OPNAVINST 4790.2, Vol 3 and unsatisfactory material conditions ( U R submissions) | A W OPNAVINST 4790.2, Vol 2,
chapter 17.

b. Report of Packaging and Handling Deficiencies. Fill out and forward DD Form 6 (Packaging Improvement Report)
as prescribed in AR 70058 / NAVSUPINST 4030.29 / AFR 71-13 / MCO P4030.29A, and DSAR 4145.8.

c. Discrepancy in Shipment Report (DISREP) (SF 361). Fill out and forward Discrepancy in Shipment Report (DISREP)
(SF 361) as prescribed in AR 55-38/NAVSUPINST 4610.33A/ AFR. 75-18/MCO P4610.19B and DSAR 4500.15.

1-3.1. Reporting of Errors

The reporting of errors, omissions, and recommendations for improving this publication by the individual user is encouraged.
Reports should be submitted on DA Form 2028 (Recommended Changes to Publications and Blank Forms), and forwarded
direct to Commander, US Army Electronics Command, ATTN: DRSEL-MA-Q, Fort Monmouth, NJ 07703 (Army): USAFLC
Form 252 (Request for TO Revision or Change) and forward direct to prime ALC/MST (Air Force); or forward to:
Commander, Naval Electronics Systems Command, Code 4903, Washington, D.C. 20360 (Navy).

1-3.2. Administrative Storage
For procedures, forms, and records, and inspections required during administrative storage of this equipment, refer to TM
740-90-1.

1-3.3. Destruction of Electronic Materiel
Demolition and destruction of electronic equipment will be under the direction of the commander and in accordance with TM
750-244-2.

Section Il. DESCRIPTION AND DATA

1-4. Purpose and Use

a. Coordination Simulator AN/FYM-26 provides a means for manual or automatic testing of synchronous and
asynchronous digital transmission within the DCA Global Automatic Digital Network (AUTODIN) system. Coordination
Simulator AN/FYM-26 is capable of testing the AUTODIN system in any of the following modes of operation: mode | lll
ASCII, mode VITA #2, or mode V ASCII. To facilitate testing, the equipment includes facilities for the display of messages,
data blocks, control sequences, and received errors in all modes of operation. It also includes facilities for transmitting and
receiving messages, data blocks, and control sequences. Provision is made for the operator to simulate various error
conditions.

b. This paragraph describes the function of each of the following in relation to the simulator.

(1) Character reader. When patched to the send or receive side of a line under test, the character reader monitors
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are characters. The character reader lights lamps on the
control panel to indicate the presence of specific control
characters, framing characters, and correct parity in either
control or data characters.

(2) Block reader. When patched to the send or
receive side of a line under test, the block reader performs
all the functions of the character reader and checks block
and message format.

The block reader also controls the display of any selected
block on the line block display panel.

(3) Block generator. The block generator
provides a means of transmitting characters, in either
block-by-block or continuous format, over the send side of
the line under test. Transmission may be either manual or
automatic. In the automatic mode. the block reader must
be patched to the receive side of the line to detect control
characters from the distant end and direct the block
generator to respond correctly. Either the core memory or
the patch panel provides the source of characters for
transmission.

(4) Core memory. The core memory, when
loaded from the Teletype Set AN FGC-133, provides a
source of characters Or blocks for transmission. The core
memory also provides storage for messages received
over the line under test. Messages received may then be
printed out on Teletype Set AN FGC-133. It is also
possible to retransmit a received message, so that the
message received from the distant end is sent back to the
distant end.

c. Common names have been assigned as follows:
Simulator for the Coordination Simulator AN FYM-26 and
ASR Set for the Teletype Set AN FGC-133.

1-5. Technical Characteristics

Modes Of Operation ...........coooeeiiiiiiiiiiiiie e
Types of tranSMISSION .....cooeviiiiiiieiiiieiii e
TYPES Of COUBS ..o

Power reqUIreMEeNtS . .........ooiiiiiiiiiiiiiiee e
ModUulation rates ........couuuuiiiiiiiiiiii e

INPUL 10QIC [EVEIS ...
Output 10giC leVelS ......eiiiiiiii e,
StOrage CapaCity ....ceeveeiiieeeiiieiiiee e

1-6. List of Components
a. Components.

Unit Figure
Dimensions (inch) Weight No
Height Width Depth (Ib)

Quantity ltem
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1-6.1. Items Comprising an Operable Coordination
Simulator AN/ FYM-26

FSN QTY Nomenclature part No. and mfr code Fig. No.

1 Coordination 697/8 46 45 1425
Simulator
1 set Running spares-

b. Running Spares.

Quantity Iltem

1o, Semiconductor device, diode, 1N1343

1o, Semiconductor device, diode, 1IN3000B

2 i, Transistor, 2N1548

1o, Transistor, 2N3448

2 i, Transistor, 2N3238

1o, Transistor, 241485

1o, Transistor, 2N3442

2 i, Transistor, 2N3234

20 ... Diode plug, Coord part No. A63009-48
Lamp, incandescent, Dialco part No. 39-6-1475

Lamp, incandescent, type 345
Lamp, incandescent, type 330

..... Manual, automatic
..... Synchronous, asynchronous
..... Mode I Il ASCII (synch),

mode V ASCII (asynch),
mode V ITA #2.

..... 105 to 125 vac at 47 to 420 Hz.
..... 45.45, 50.0, 74.2, 75, 150, 300, 600,

1200, 2400, and 4800 bauds.

..... Logic 0 = + 6 volt; logic 1 = -- 6 vdc
..... Logic O - 6 volt; logic 1 = + 6 vdc
..... 160C 8-bit characters

NOTE
The part number is followed by the
applicable 5-digit Federal supply code
for manufacturers (FSCM) identified in
SB 708-42 and wused to identify
manufacturer, distributor, or
Government agency, etc.

7440-027-7216 Simulator, Coordination AN/ (-1l
FYM-26, consisting of:
7440-027-7285 Simulator, Coordination
SM 544/FYM-26, 12724,
65025
5815-891-4562 Teletypewriter Set AN/

FGC-133, M35, 59433

1-7. Description of Simulator

a. The simulator consists of two 19-inch equipment
cabinets. MP11 and MP12. The two cabinets are mounted
side-by-side to form an integrated unit. This configuration
allows control panel A2 and writing desk MP22 to be
mounted across both cabinets midway from the floor.
Control panel A2 provides the necessary controls and
indicators for the operation of the simulator. These
controls and indicators include alternate-action and
momentary pushbutton switches and indicators, thumb
heel switches, toggle switches, and diode pin matrix board
A2PB1. All controls and indicators are grouped on a
functional basis in order to facilitate use. In addition to the
controls and indicators, a card file, associated with control
panel A2, is mounted behind the panel in equipment
cabinet MP12. The card file mounts three row s of 24
printed circuit cards each. Control panel A2 is hinged at
the bottom to provide easy access for maintenance of the
controls, indicators, and printed circuit cards.

b. Equipment cabinet MP12 also contains card files
A6 and A7. The cards mounted in these files comprise the
logic circuits of the character reader, block reader, block
generator, master timing control, ASR interface, and
memory control. Each card file provides 11 rows of up to
34 printed circuit cards each. The card files are mounted
on overhead rollers, and slide out individually at the back
of the cabinet to provide access to the printed circuit
cards.
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c. Equipment cabinet MP11 mounts line block
display panel Al, directly above control panel A2. Line
block display panel Al consists of three rows of neon lamp
cards, with 30 cards per row. The total of 90 cards
provides a 90-character (one block) display. Each lamp
card has eight neon lamp indicators vertically oriented to
facilitate the binary interpretation of the characters
displayed. Other line block display panel printed circuit
cards are mounted in a card file behind the display panel.
The card file mounts a maximum of 30 printed circuit
cards, with access at the rear of the cabinet.

d. Mounted at the bottom of equipment cabinet
MP11 is core memory unit AS. The unit is completely
enclosed, and contains six vertically mounted printed
circuit cards and a ferrite core array. Memory drive power
supply A4 and memory logic power supply A8 are
mounted directly above the core memory unit A5. Power
supply shelf A3 is mounted between the core memory
power supplies and the writing desk. The unit consists of a
front panel, prodding circuit breakers for primary power
control, and a separate slide-mounted shelf behind the
panel. The shelf slides out to the rear of the cabinet to
give access to the five separate power supplies mounted
on the shelf. These supplies provide dc power to all
circuits of the simulator except core memory unit A5.

1-8. Additional Equipment Required

The ASR set is required to load data into core memory
from coded paper tape and to print out data received from
core memory. Reference should be made to TM 11-5895-
427-15 for additional information.



CHAPTER 2
INSTALLATION

Section I. SERVICE UPON RECEIPT OF EQUIPMENT

2-1. Placement of Equipment
The simulator has the following site and shelter requirements:

a. The simulator is placed as close as possible to the area requiring its
service.
b. The shelter for the simulator must meet the following requirements:
(1) The simulator frame must be at least 30 inches from the nearest
wall.
(2) Ceiling height for the equipment must be at least 7 feet.
c. Adequate lighting for both day and night operation must be provided.
Artificial lighting must be installed so that panel designations can be easily
read.

2-2. Unpacking
a. Packaging Data. When packed for shipment, the units of the simulator

are placed in cartons and packed in three wooden shipping boxes. The
dimensions, volume, and contents of the shipping boxes

are:
Box No. Contents Dimensions(in.) Volume (cu. Ft)  Weight (Ib)
1of 3 Simulator frame............ 62 x 1/4 x 47 x 84 1/2 150.9 1240

2 of 3 Power supply shelf........ 30 1/2x 25 x 16 1/2 7 162

3 of 3 Control panel................ 50 x 30 x 39 1/2 34 236

b. Removing Contents

(1) Place the wooden packing case on its side, as close as possible to
the installation area.

(2) Cut the outer bands and remove mails with nailpuller.

(3) As each case is opened, check the contents against the packing
list.

(4) As cases are emptied, remove all packing material from the
building to avoid creating a fire hazard .

(5) When unpacking the simulator frame:

(a) Disconnect the top cradle.

(b) Remove chocking and polyfilm.
(c) Open door, and remove two metal brackets and two 2- x 3-
inch support boards.
(6) When unpacking the power supply shelf:
(&) Remove 4 1/4-inch diameter mounting bolts.
(b) Lift unit off base and remove polyfilm.
(7) When unpacking the control panel:
(&) Remove topcross securing 2- x 3-inch polyfoam boards.
(b) Lift control panel out of case and remove polyfilm.

2-3. Checking Unpacked Equipment

a. Inspect the equipment for damage incurred during shipment. If the
equipment has been damaged, report the damage on DD Form 6 [(para 1-3).

b. See that the equipment is complete as listed on the packing slip. If a
packing slip is not available, check the equipment against| paragraph 1-6.1]
Report all discrepancies in accordance with TM 38-750. Shortage of a minor
assembly or part that does not affect proper functioning of the equipment should
not prevent use of the equipment.

c. If the equipment has been used or reconditioned, see whether it has
been changed by a modification work order (MWO). If the equipment has been
modified, the MWO number will appear on the front panel near the
nomenclature plate. If modified, see that any operational instruction changes
resulting from the modification have been entered in the equipment manual.

NOTE
Current MWOQO's applicable to the equipment are listed in DA
Pam 310-7.
2-4. Tools, Materials, and Test Equipment Required for Installation
a. Tools. Tools required are listed below:
1 each — Adjustable wrench, Crescent 10-inch.

1 each — Screwdriver, Stanley 20
1 each — Electric drill, 1/4-inch
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b. Materials. Materials required are listed below:

8 each — Expansion anchors
10 each --- 10-32 x 3/8 Phillips-head screws
8 each — 10-32 x 1 1/2 roundhead screws

c. Test Equipment. Test equipment required is listed below:

1 each — Electronic counter, Hewlett-Packard 5223L: used to monitor
output of oscillator card LO.

1 each — AC/DC differential voltmeter, Fluke 803B; used to check
outputs of all power supplies.
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Figure 2-1. Types of floor fastening devices.



2-5. Installation of Simulator, General

Before installing the equipment, determine the floor material in order to choose the proper type of floor anchor (fig. 2-1J.
Only one flat washer is used under a bolt or screw head. A flat washer is used on top of the leveled washer to give greater
bearing strength. The various fastening devices and where they are used are described in the following paragraphs.

a. Expansion Anchors. Expansion anchors are used to secure equipment to concrete or brick. Expansion anchors
generally consist of a copper cone-shaped center encased in a thick lead sleeve. The copper center is drilled and tapped for
machine screws. The size of the anchor depends on the size of the machine screw required for fastening the particular piece
of equipment. However, the length of the machine screw should not exceed the length of the anchor plus the thickness of
the mounting device of the equipment. Machine screws which are longer will destroy the expansion anchor setting when the
screws are tightened. Expansion anchors require the use of setting tools to insure a firm setting in the brick or concrete.
When drilling a hole for an expansion anchor in concrete, the depth of the hole should exceed the length of the anchor by not
more than 1/4 inch. The expansion anchor is placed in the hole with the large end of the cone inserted first.

b. Expansion Shields. Expansion shields are used in the same manner and serve the same purpose as expansion
anchors. They are used with machine bolts, screws, or lag screws. One feature of expansion shields is that they do not
permit the fastening bolt or screw to pull the nut in the shield past the point of maximum expansion. To avoid ripping the
shield or stripping the bolt, care should be taken not to put too much strain on this type of fastening device.
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Figure 2-3. Power supply shelf A3 connections.

c. Lag and Wood Screws. Lag and wood screws are used to fasten equipment to wood. A pilot hole is drilled in the
wood before inserting a lag or wood screw. The diameter of the pilot hole should be half the diameter of the threaded portion
of the screw. The depth should be approximately equal to the length of the screw.

d. Powder,-Driven Studs. If powder-driven studs are available, they may, under certain conditions, l)e used in place of

the fastening devices described previously. These studs provide rigid connections. Since they do not require the pre-drilling

of holes in concrete, they save much time in the installation procedure. These studs are usually used to secure metal fixtures
to concrete floors.

2-6. Installation of Simulator, Specific
a. Installation of frame.

(1) Place frame in predetermined area and mark floor through mounting holes on frame.
(2) Dirill hole for each mark on floor.
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Make sure that the depth of the hole exceeds the length of the c. Install the cabinet interconnection as shown ir(figure 2-5I
e - } . T expansion anchor by not more than 1/4 inch. Refer to_figures 2-6 and[2-7] for identification of circuit card
4 . chassis connectors.
\ I (3) Place expansion anchor in each hole with large d. Using two 30-foot twisted pairs of shielded wires
i ! end of the core inserted first. supplied, make the connections listed below:
i . i (4) Position the frame on the anchors and secure it
L , CRBLE NO 1747 i with the required hardware. ASR set Simulator base plate
“ @Z_ | r__* j (LOCATETDB‘ON TOP . .. TBl-l to TBZ-16
. 1 | Te3 BCt | OF CABINET) b. Installation of Wiring Desk. TB1-2 to TB2-18
] L L n v TB2-15 (shield)
7y ac [ 1 (1) Insert the writing desk from the front, directly TB1-3 to TB3-16
\ , 1, | above the circuit breaker panel[(fig. 2-2). TB1-4 to TB3-18
‘ g , ol — PC re o TB3-15 (shield)
‘ he ero | ] ‘ (2) Attach the writing desk channels to the uprights
4 H A : FRAME GRD at the sides of the simulator frame using eight 10-32 X 1 1/2 e. When connecting the simulator to AUTODIN, make
FRAME GRO ' 1 ] — roundhead screws. connections to simulator base plate as listed below. Every
‘ g T ! & ! was was connection consists of a shielded twisted pair.
; | ‘ ¥—T—— c. Installation of Control Panel and Turret. The control
’ . 5 ; panel is shipped mounted to the turret. To install the control (1) Character reader.
\ N T | ro2 :z ! panel and turret, proceed as follows:
l ] ! T TR A Input to TB2-7
i SIGNAL GRD samll Do (1) Make sure that the quarter-turn fasteners at the Signalgrd to  TB2-8
i__ BASE PLATE — 4] LSHE"F A3J top corners of the control panel are engaged. Shield to TB2-9
- - - - - - - - (2) Lift the control panel and turret into position at
- - - - the front of the simulator, and rest it on the writing shelf Input clk to TB2-10
| PoWER suppLY | (fig_2-2). Signal grd  to  TB2-11
3 A4 ! (3) Attach the turret to the front of the simulator Shield to TB2-12
2 i using eight 10-32 X 3/8 Phillips-head screws.
Ty ; (2) Block reader.
] d. Installation of Power Supply Shelf.
TMSBIS- 58I~ 1539 Input to TB2-1
(1) Open the rear door of equipment cabinet MP11, Signal grd  to TB2-2
Figure 2-4. AC line connections. Egﬂmrgot\ég éggiﬁe()ther supply shelf into position on the floor Shield to TB2-3
(2) Slide out the two drawer slides located directly Input clk to TB2-4
above the memory power supply. Signal grd  to TB2-5
(3) Lift the power supply shelf and engage on the Shield to TB2-6
two pins located on the drawer slides.
(4) Before sliding the power supply shelf forward (3) Block generator.
into position, make connections between the power supply
shelf and circuit breaker panel as shown in Inputclk  to  TB3-1
(5) Slide the power supply shelf forward into Signalgrd to  TB3-2
position, and secure the drawer slides to the rear uprights of Shield to TB3-3
equipment cabinet MP11 using two 10-32 X 3/8 Phillips-head
screws. Output line to TB3-4
Signal grd  to TB3-5
2-7. Connections Shield to TB3-6
a. Complete the power supply shelf connections in Output clk  to TB3-7
figure 2-3| Signalgrd to  TB3-8
b. Install the ac line connections as shown in figure 2-4 Shield to TB3-9

Do not make the connection to the ac line; this will be the final
connection. Insure that all circuit breakers are set to OFF,
and make the final connections to the ac line.
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AND MEMORY LOGIC
POWER SUPPLY A8
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Figure 2-5. Cabinet interconnections.
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Figure 2-6., Circuit card chassis A6 connector layout.
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Figure 2-7. Circuit card chassis A7 connector layout.

Section II. INITIAL ADJUSTMENT OF EQUIPMENT
2-8. Extent of Initial Adjustments
All adjustments are performed at the factory, and need not be repeated by installation personnel equipment checkout.
2-9. Installation Checkout
When the installation is completed, an installation checkout must be performed before releasing the equipment for routine

operation. Perform the procedures given in the field maintenance troubleshooting charts [paras 6-8|through[6-15), When all
normal indications are obtained the simulator is operational.



CHAPTER 3
OPERATING INSTRUCTIONS

3-1. Operator's Controls and Indicators

This paragraph illustrates all operators controls and indicators, and describes the function of each. Four panels provide
operators controls and indicators: power supply shelf, core memory power supply, control panel, and line block display panel
&illa!u

block generator, and core memory.

" LINE BLOCK

DISPLAY

CHARACTER
READER

CORE
MEMORY
CONTROL

BLOCK
GENERATOR
POWER SUPPLY =
SHELF =
CORE MEMORY 5y
POWER SUPPLY s
CORE MEMORY R
POWER SUFPLY ;
e
MR,

EL5895-58/-15-TM-C2- 600

Figure 3-1. Simulator, front panel controls and indicator.

For convenience, the control panel is further divided into four functional groups: character reader, block reader,

TM 11-5895-581-15/NAVSHIPS 0967-LP-324-0120/TO 31W1-4-194-1
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TM5898-581-15—T
Figure 3-2. Power supply shelf, operating controls.

a. Power Supply Shelf, Operating Controls

fig. 3-2).

Control or indicator

CB1
CB2
CB3
CB4

Function
A 2-amp circuit breaker used to provide 120 vac to power supply BC60N1.2.
A 2-amp circuit breaker used to provide 120 vac to power supplies BC12N2.5 and BC12N10.
A 10-amp circuit breaker used to provide 120 vac to power supply BC120N2.0.
A 20-amp circuit breaker used to provide 120 vac to power supply BX6N20.

b. Core Memory Power Supply, Operating Controls and Indicators [fig. 3-3).

Control or indicator

Change 2 3-1

+6v adjustment
-20v FINE adjustment.

-20v COARSE adjustment.

4-amp fuse
Power lamp
POWER ON/OFF switch.

Function
Potentiometer adjustment to regulate output of +-volt supply.
Potentiometer adjustment to regulate output of -20-volt supply.
Potentiometer adjustment used to maintain -13-to -24-volt operating range, regardless of line or load
fluctuations.
Protects power supply circuitry from 120-vac power surges.
Illuminates when power is turned on.
Enables 120-vac to be applied to power supply.

@

L o

+6v

@ @

CAUTION
VIE 308 08 REAR

g o ::F

FINE COARSE
— 20V ——— @ ————— POWER ————— @

TMS895-581-15-8

Figure 3-3. Core memory power supply, operating controls and indicators.
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Figure 3-4. Character reader, operating controls and Indicators.
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c. Character Reader, Operating Controls and Indicators|(fig. 3-4).

Control or indicator

INT CLK/ EXT CLK
alternate action split
screen illuminated
pushbutton.

SYNC/FRAME split
screen Indicator.

DATA/CONTROL
split screen
indicator.

DISC indicator

PAR CONT/PAR
DATA alternate action
split screen illuminated
pushbutton.

Function

Selects clock to be used by char-
acter reader.

INT CLK lamp illuminates white to indicate internal clock is being used.
EXT CLK lamp illuminates white to indicate external clock is being used.

SYNC lamp illuminates white
during mode | when SYNC characters are being received. Resets automatically when characters other
than SYNC are received.

FRAME lamp illuminates white when character reader has received three contiguous sync characters
(mode 1) and is in frame with incoming line. Resets automatically when not in receive block state and
three data characters are received or when CR RESET is depressed

DATA lamp illuminates white
when character reader is in
Data (receive block) state.

CONTROL lamp illuminates white during mode V operation after detection of a pause (marking state) of
at least 75 milliseconds on line to indicate character reader is in control state.

llluminates white when line is in marking state in mode I, circuit switching unit (CSU) operation and
automatically resets when line is no longer marking.

PAR CONT lamp illuminates
green to Indicate continuous
parity checking on incoming
line in mode | and mode V ASCII operation.

3-2

Control or indicator

ERROR 1/ERROR 2
split screen
indicator.

RPAR NORM/RPAR
INVT alternate

split screen

illuminated pushbutton.

SOH/STX split screen
indicator

ETB/ETX split screen
indicator.

EM/MC split screen
indicator.

CAN/REP split screen
indicator.

TM 11-5895-581-15/NAVSHIPS 0967-LP-324-0120/TO 31W1-4-194-1

Function

PAR DATA lamp illuminates white to indicate parity checking on incoming line only when character
reader is in data (receive block) state. This mode of operation inhibits parity error detection for SYNC
or control characters occurring between blocks or messages.

ERROR 1 lamp illuminates red
to indicate one character parity
error has been detected.

ERROR 2 lamp illuminates red to indicate two character parity errors have been detected.

When ERROR 1 and ERROR 2 lamps are both Illuminated, three or more character parity errors have
been detected (mode I, mode V ASCII). Both lamps reset when RESET IND is depressed.

Inverts parity bit in receive data

for decode and parity checks action

in character reader.

RPAR NORM lamp illuminates white to permit odd parity data and even parity control and framing
characters during mode | operation, and odd parity data and control characters during mode V ASCII
operation (normal condition.

RPAR INVT lamp illuminates white to permit even parity data and odd parity control and framing
characters In mode | and even parity data and control characters in mode V ASCII.

SOH lamp illuminates white when SOH character (mode I) or SOMS (mode V) is received.

Resets automatically, if ALL RCVD/LAST RCVD illuminated pushbutton is in LAST RCVD mode, when
STX (mode 1) or RCC sequence between message (mode V) is received. Resets manually when
RESET IND pushbutton is depressed.

STX lamp illuminates white during mode | operation when STX character Is received. Resets
automatically, if ALL RCVD/LAST RCVD illuminated pushbutton is in LAST RCVD mode, when SOH
character is received. Resets manually when RESET IND pushbutton is depressed.

ETB lamp illuminates white when ETB character is received in mode | operation.
Resets automatically, if ALL RCVD/ LAST RCVD illuminated pushbutton is in LAST RCVD mode, when
ETX character is received. Resets manually when RESET IND pushbutton is depressed.

ETX lamp illuminates white during mode | operation when ETB character is received, or EOMS is
received in mode V operations. Resets automatically, if ALL RCVD/LAST RCVD illuminated
pushbutton is in LAST RCVD mode, when ETB character is received in mode | or RCC sequence
between message is received in mode V operation. Resets manually when RESET IND is depressed.

EM and MC indicators illuminate white when EM or MC characters are received during mode

| operation. If ALL RCVD/LAST RCVD pushbutton is in LAST RCVD position, indicators reset
automatically when SOH or STX characters are received. Indicators reset manually when RESET IND
pushbutton is depressed.

CAN lamp illuminates white when CAN sequence is received. Resets automatically, if ALL

RCVD/LAST RCVD illuminated pushbutton is In LAST RCVD mode and reply sequence, STX (mode 1),
SOH (mode 1), or SOMS (mode V) is received. Resets manually when RESET IND pushbutton is
depressed.

REP lamp illuminates white when REP sequence is received. Resets automatically, if ALL RCVD/LAST
RCVD illuminated pushbutton is In LAST RCVD mode, when CAN sequence, SOH (mode 1), STX,
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Control or indicator Function
or (mode V) is received. Resets manually when RESET IND pushbutton is depressed. indi i
( ) y p p ) BLOCK READER Control or indicator Function
ACK1/ACK2 split ACK1 lamp illuminates white when ACK1 sequence is received = BIT RATE SELECT Selects one of following bit rates
screen indicator. Resets automatically, if ALL RCVD/LAST RCVD illuminated pushbutton is in LAST RCVD mode, when [ T LK 0ORY PRINT cont thumbwheel switch. for line to be monitored when INT CLK/EXT CLK is
ACK2, NACK ( mode I). RM (mode 1), RT (mode V), WBT (mode I). STOP (mode V), START (mode V) sy £xv Lk SEL PriT sLx/oK in INT CLK state:
control character sequence is received. Resets manually when RESET IND pushbutton is depressed. ) ' Bit rate (baud)
— — 4800
ACK2 lamp illuminates white when ACK2 sequence is received. Resets automatically, if ALL (Y™ m I[ rmc cnam vara 2400
RCVD/LAST RCVD illuminated pushbutton is in LAST RCVD mode, when ACK1, NACK (mode ), RM' Uty “ onsc { FRAME | I— 1200
(mode 1), RT (mode V), WBT (mode 1), STOP (mode V), START (mode V) control character sequence is L { 600
received. RESETS manually when RESET IND pushbutton is depressed. 300
NACK/RM split screen NACK lamp illuminates white When NACK sequence is received during mode | operation Yeev it or ":'c:? 150
indicator. Resets automatically. if All, RCVD/LAST RCVD illuminated pushbutton is in LAST RCVD mode. when = J 75
any other RCC sequence is received. Resets manually when RESET IND pushbutton is depressed. 74.2
) 50
RM lamp illuminates white when RM sequence is received during mode | operation or RT sequence is L‘::’::: ::::::: |r [ 455
received during mode V operation. Resets automatically, if ALL RCVD/ LAST RCVD illuminated L CODE SELECT Selects one of following three
pUSthttOﬂ is in LAST RCVD mode, when ACK1 ACK2, NACK (mode |) WBT (mode |), STOP (mode thumbwheel switch. codes on line to be monitored:
V), START (mode V) control character sequence is received. ASM1 (ASCII, mode I/1l)
cre SELE NCCE SEQE
ASM5 (ASCII, mode V)
WTB/START split WBT indicator group illuminates white when WBT (mode I) or STOP (mode VI) sequence is received L_:'_‘__, [Ll'i_. | e ree ITA #2 (ITA #2, mode V)
screen indicator. Resets automatically if ALL, RCVD/LAST RCVD illuminated pushbutton is in LAST RCVD mode, when
ACK1, when ACK2, NACK (mode 1), RM (mode 1), RT (mode V). START, (MODE V ) sequence is . - -
received. Resets manually when RESET IND pushbutton is depressed, son tre JJ ‘ ” ]i can d. Block Reader, Operating Controls and indicators|(fig. 3-5).
Ty [32 “e Ln:v
START lamp, illuminates white when START sequence is received during mode V operations. Reset g ’ Control or indicator Function
automatically, if ALL, RCVD/LAST RCVD illuminated pushbutton is in LAST RCVD mode, when ACK1, ‘ [,
ACK2, RT or STOP is relieved. Resets manually when RESET IND pushbutton is depressed. Acx) macx wer l d MSU/CSU alternate Selects either message switching
. ‘ . ‘ ‘ . . LL Acx 2 | ™ (O (I action split screen unit (MSU) or circuit switching
INV/ENQ split screen INV lamp illuminates white when INV sequences received during mode | operation. illuminated unit (CSU) operation.
indicator. Resets manually when RESET IND) pushbutton is depressed. pushbutton.
AL acvo N meser Cawp MSU lamp illuminates white to
ALL RCVD/LAST ENQ lamp illuminates white when an inquire sequence is received during mode | operation. LaST ACvD neser e eneex indicate MSU mode operation.
RCVD alternate h CSU lamp illuminates white to
action split screen indicate CSU mode operation.
illuminated
pushbutton. INT CLK/EXT CLK Selects clock to be used by block
ALL RCVD position: all control and framing characters are displayed until manually reset, by RESET alternate action reader.
IND pushbutton. Split screen
illuminated INT CLK lamp illuminates
LAST RCVD position: current transmit control character, return control character, start of block BSIETLEAéT_F SSE.E%T D&?AU‘L pushbutton. white to indicate internal clock is being used.
(message) framing character (sequence), and end of block (message) framing characters ( sequence ) ¢
are displayed. EXT CLK lamp illuminates white to indicate
CR RESET Resets character reader logic circuitry when momentarily depressed. external clock is being used.
momentary 4800 OFF NORM PRINT/SEL NORM PRINT position: STX
pushbutton. Resets following indicators: PRINT alternate characters going to printer are
ERROR 1/ERROR 2 action split screen converted to double CAR-
RESET IND SOH/STX illuminated RIAGE RETURN, (CR) single
momentary ETB/ETX RCV /7 PRINT LINE AUTO PRINT pushbutton. LINE FEED (LF). SOH characters
pushbutton. ACK1/ACK2 BLOCK COUNT MO CONTROL RCV_PAUSE are converted to double CR, double LF. In
NACK/RM memory printout mode simulator is
WBT/START EU E‘u Eﬂ Eﬂ
CAN/REP “
IN/ENQ
EM/MC
TUSA3-88i-18-3
LAMP CHECK When in LAMP CHECK state,
alternate action lights all display lamps in character
illuminated reader and core memory unit. Figure 3-5. Block reader, operating controls and indicators.
pushbutton.
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Control or indicator

CONT/BLK/BLK
alternate action
split screen
illuminated.
pushbutton

SR ACK/BUSY split
screen indicator.

SYNC/DISC split
screen indicator.

CHAR FRAME
momentary
Illuminated
pushbutton.

DATA/CONTROL
split screen
indicator.

Function

automatically in NORM PRINT mode.

SEL PRINT position (select printout):

a. In auto printout messages containing
A, H, and 8 select STX characters are
not converted to double CR, single
LF.

b. All select characters other than A, H,
or S-same as NORM PRINT above.

Selects either continuous or block-by-
block operation.

SR ACK lamp illuminates white

during CSU operation when a solid
space is detected. Resets automatically
when solid space condition ends.

BUSY lamp illuminates white during
CSU operation when busy characters
are detected. Extinguishes
automatically when busy condition is
ended.

SYNC lamp illuminates white

during mode | operation to in-

dicate that sync characters have been
detected in input register.

DISC lamp illuminates white during
CSU operation to indicate disconnect
signal has been detected for more than
500 milliseconds. Extinguishes
automatically when incoming data is
received.

Causes block reader to go out
of frame. It is then necessary
for block reader to receive
three sync characters
to reframe.

llluminates white to indicate block
reader is in frame.

DATA lamp illuminates white
when block reader is in
data (receive block) state.

CONTROL lamp illuminates white
during mode V operation after detecting
valid pause on line to indicate block
reader is in control state.

Control or indicator

START RCV
momentary
illuminated
pushbutton.

ETB STOP RCV
alternate action
illuminated
pushbutton.

ETX STOP RCV
alternate action
illuminated
pushbutton.

ERROR STOP RCV
alternate action
illuminated

Function

START RCV pushbutton: MAN
CORD-Momentarily depressing

START RCV pushbutton during

manual coordination mode allows data to be
written into memory until either ETB STOP
RCV, ETX STOP RCV, or ERROR STOP
RCV condition is reached. AUTO CORD -
Momentarily depressing START RCV
pushbutton during automatic coordination
mode allows memory blocks and messages
to be acknowledged with return control
characters, other than WBT.

START RCYV indicator: MAN CORD--START
RCV indicator illuminates amber to indicate
data is inhibited from memory. When
momentarily depressed, START RCV
pushbutton extinguishes lamp.

AUTO CORD-Indicates incoming blocks,
REP or CAN sequence is being answered
with WBT sequence.

In AUTO CORD mode | opera-

tion, simulator transmits WBT

in place of next return control

character, after first or current line block is
received. Reception resumes when START
RCV pushbutton is depressed.

In AUTO CORD mode V operation,
simulator transmits STOP  character
immediately.

In MAN CORD mode, data to memory will
be terminated after first or current line block.

In AUTO CORD mode of opera-

tion, simulator transmits WBT

(mode 1) or STOP (mode V)

in place of next return control character,
after first or current message is received.
Reception resumes when START RCV
pushbutton is depressed.

In MAN CORD mode, data to memory will
be terminated after first or current message.

In AUTO CORD mode of opera-
tion simulator transmits WBT,
(mode 1), STOP (mode V) in
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Control or indicator
pushbutton.

RPAR, NORM/
RPAR INVT
alternate action
split screen
llluminated
pushbutton.

START SOB/START
SOH alternate
action split screen
illuminated.
pushbutton.

CPE/BPE split
screen indicator.
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Function
Place of next return control character,
after first or current line block (message)
containing an error is received.

Reception resumes when START RCV
pushbutton is depressed.

In MAN CORD mode, data to memory is
terminated after first line or current line
error block contains an error. ALARM
lamp illuminates and audible alarm
sounds when error is received and
ERROR STOP RCV is set. When START
RCV is depressed, alarm condition is
removed.

Inverts parity bit in receive data
for decode and parity checks
in block reader.

RPAR NORM lamp illuminates white

to permit odd parity data and even parity
control and framing characters during
mode | operation, and odd parity data and
control characters during mode V
operation (normal condition).

RPAR INVT lamp illuminates white to
permit even parity data and odd parity
control and framing characters.

START SOB mode enables block

reader to accept data when

any start of block (SOH or

STX) is received in ASCII

Mode I, or when any data character
following PAUSE is received in mode V.

START SOH mode enables block reader
to accept data only after receiving SOH
character in ASCIl mode | or valid start of
message sequence in mode V.

CPE lamp illuminates red to in-

dicate detection of character parity error.
Extinguishes automatically, when ALL,
RCVD/ LAST RCVD illuminated
pushbutton is in LAST RCVD mode, when
SOH or STX character is received or
when RESET IND is depressed.

BPE lamp illuminates red to indicate
detection of block parity error.

Control or indicator

SELE/BFE split
screen indicator

NCCE/BLE split
screen indicator.

SEQE/RPE split
screen indicator.

Function
Extinguishes automatically, when ALL
RCVD/ LAST RCVD pushbutton is in
LAST RCVD mode, when SOH or STX
character is received, or when RESET
IND pushbutton is depressed.

SELE lamp illuminates red to indicate

that select character error has been
detected. Extinguishes automatically

when ALL RCVD/LAST RCVD
illuminated pushbutton is in LAST
RCVD mode, SOH or STX character is
received, or when RESET IND is
depressed.

BFE lamp illuminates red to indicate
detection of SOH or STX character
received in invalid position in model
automatic operation. Extinguishes
automatically when ALL RCVD/LAST
RCVD illuminated pushbutton is in
LAST RCVD state, SOH or STX
character is received, or RESET IND
pushbutton is depressed.

NCCE lamp illuminates red to in-
dicate that noncontiguous control
character error has been detected.
Extinguishes automatically if ALL
RCVD/LAST RCVD illuminated
pushbutton is in LAST RCVD mode,
when SOH or STX character is
received or when RESET IND
pushbutton is depressed.

BLE lamp illuminates red to indicate
block (mode | only) length error.
Extinguishes automatically. when ALL
RCVD/LAST RCVD illuminated
pushbutton is in LAST RCVD mode, or
when SOH or STX character is
received, or when RESET IND
pushbutton is depressed.

SEQE lamp illuminates red during
following conditions:

a. Model.

(1) Sync character occurs during
data block in other than 83d
character position.

b. Mode V.



Control or indicator

SOH/STX split
screen indicator.

ETB/ETX split
screen indicator

Function

(1) PAUSE is followed by three data
characters.

(2) REP or CAN sequence followed by
data character.

(3) When in START or SOH and start

of message sequence is not
received.
Resets automatically when ALL

RCVD/LAST RCVD illuminated
pushbutton is in LAST RCVD state and
SOH or STX character is received.
RPE lamp illuminates red to indicate
rest pulse error (spacing rest pulse)
during mode V operation.

Resets automatically when ALL
RCVD/LAST RCVD) illuminated
pushbutton is in LAST RCVD state
when start of message sequence is
received, or when RESET IND
pushbutton is depressed.

SOH lamp illuminates white

When start of message character
(mode 1) or start of message sequence
(mode V) is received. Resets
automatically, if ALL RCVD/LAST
RCVD illuminated pushbutton is in
LAST RCVD mode, when STX (mode I)
or RCC between messages is received
(Mode V).

STX lamp illuminates white during
mode | operation to indicate start of
text character is received.

Resets automatically, if ALL
RCVD/LAST RCVD illuminated
pushbutton is in LAST RCVD mode,
when SOH character is received.

ETX lamp illuminates white

when end of text character during
mode | operation or end of message
sequence (mode V) is received.

Extinguishes automatically, when ALL
RCVD/LAST RCVD illuminated
pushbutton is in LAST RCVD mode,
when ETB character is received in
mode | or RCC sequence between

Control or indicator

EM/MC split screen
indicator.

CAN/REP split
screen indicator.

ACK 1/ACK 2 split
screen indicator.

Function

message in Mode V, or when RESET IND
pushbutton is depressed.

ETB lamp illuminates white during mode |
operation to indicate end of transmission
block character has been received.

Extinguishes automatically when ALL
RCVD/LAST RCVD illuminated pushbutton
is in LAST RCVD mode, when ETX
character is received, or when RESET IND
pushbutton is depressed.

EM lamp illuminates white when

EM character is received during mode |
operation.  Resets automatically when
ALL, RCVD/LAST RCVD illuminated
pushbutton is in LAST RCVD position, or
when STX or SOH character is received.
Manually reset by depressing RESET IND
pushbutton.

MC lamp illuminates white when MC
character is received during mode |
operation. Resets automatically when ALL
RCVD/LAST RCVD illuminated pushbutton
is in LAST RCVD state, or when STX or
SOH character is received. Manually reset
by depressing RESET IND pushbutton.

CAN lamp illuminates white

When cancel sequence is received.
Resets automatically, w hen ALL
RCVD/LAST RCVD illuminated pushbutton
is in LAST RCVD/mode when REP, SOH,
or STX is received.

REP lamp illuminates white when repeat
sequence is  received. Resets
automatically, when ALL RCVD/LAST
RCVD illuminated pushbutton is in LAST
RCVD mode when CAN, SOH, or STX
sequence is received.

ACK 1 lamp illuminates white

when acknowledge 1 sequence is
received. Resets automatically, if ALL
RCVD/LAST RCVD illuminated pushbutton
is in LAST RCVD mode, when any other
return control character sequence is
received.
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Control or indicator

NACK/RM split
screen indicator.

WBT/START split
screen indicator.

INV/ENQ split
screen indicator.

ALL RCVD/LAST
RCVD alternate
action split screen
illuminated

TM 11-5895-581-15/NAVSHIPS 0967-LP-324-0120/TO 31W1-4-194-1

Function

ACK 2 lamp illuminates white when
acknowledge 2 sequence is received.
Resets automatically, if ALL RCVD/LAST
RCVD illuminated pushbutton is in LAST
RCVD mode, when any other return control
character sequence is received.

NACK lamp illuminates white when NACK

sequence is  received. Resets
automatically, if ALL RCVD/LAST RCVD
illuminated pushbutton is in LAST RCVD
mode, when any other return character
sequence is received.

RM lamp illuminates white when reject
message sequence is received. Resets
automatically if ALL RCVD/LAST RCVD
illuminated pushbutton is in LAST RCVD
mode, when any other return control
character is received.

WBT lamp illuminates white when wait
before transmission (mode 1) or stop
(mode V) sequence is received. Resets
automatically if ALL RCVD/ LAST RCVD
illuminated pushbutton is in LAST RCVD
mode when any other return control
character sequence is received.

START lamp illuminates white when
START sequence is received during mode
V operation. Resets automatically, if ALL
RCVD/LAST RCVD illuminated pushbutton
is in LAST RCVD mode, when any other
return control character sequence is
received.

INV lamp illuminates white when INV
sequence is received during mode |
operation. Extinguishes when RESET IND
pushbutton is depressed.

ENQ lamp illuminates white when ENQ
sequence is received. Extinguishes when
RESET IND pushbutton is depressed.

Used to select ALL RCVD mode
or LAST RCVD mode.

In ALL, RCVD mode, all control

Control or indicator

pushbutton.

Function

and framing characters are displayed
until manually reset by RESET IND

pushbutton.

In LAST RCVD mode, current
transmit control character, return
control character, start of block
(message) framing character
(sequence), and end of block
(message) framing characters

(sequence) are displayed.

The following indicators are reset
as shown below:

Indicator

SOH

STX (mode ).

Reset by receipt of-

STX (mode 1), RCC after
EOMS (mode V).

SOH

ETB (mode ETX ).

ETX

ETB (mode 1), RCC after
EOMS (mode V).

EM (mode SOH or

STX ).

MC (mode SOH or

STX ).

REP

CAN

ACK 1

ACK 2

NACK

(mode ).

(mode 1), SOMS (mode
V).

CAN, SOH, or STX (mode
1).

REP, SOH (mode 1),
SOMS (mode V, or STX
(mode I).

ACK 2, NACK (mode |
only), RM, RT (mode V)
WBT, STOP (mode V),
START (mode V).

ACK 1, NACK (mode 1),
RM, WBT, STOP (mode
V), START (mode V).

ACK1, ACK2, RM,
WBT.



Control or indicator

Indicator

BR RESET
momentarily
pushbutton.

RESET IND
momentary
pushbutton.

LAMP CHECK
alternate action
llluminated
pushbutton.

BIT RATE SELECT

Function
Reset by receipt of-

RM ACK 1, ACK 2, NACK
(mode 1), WBT (mode ),
START (mode V), STOP
(mode V).

WBT ACK1, ACK2, RM (mode

1), RT (mode V), NACK
(mode 1), START (mode
V).

START  ACK1, ACK2, RM,
(mode V). RT, or STOP.

Momentarily depressed to
reset block reader.

When momentarily
depressed, resets following
Indicators:

. SOH/STX

. ETB/ETX

. ACK1/ACK2

. NACK/RM

. WBT/START
CAN/REP

. INV/ENQ

. EM/MC
CPE/BPE

j. SELE/BFE

k. NCCE/BLE

. SEQE/RPE

X Q@ ™ O o O T Q

m. Line block display when in locked
up state.

Operation of simulator will
not be affected In any way
by depression of RESET
IND pushbutton.

When In LAMP CHECK
state, illuminates all display
lamps in block reader.

Selects one of following bit
rates

Control or indicator

thumbwheel switch.

CODE SELECT
thumbwheel switch.

Function

for line to be monitored,
when in INT CLK position.
Bit rate (baud)

4800

2400

1200

600

300

150

75

74.2

50

45,5
Selects code of line to be
monitored:

Position Model
a. ASM mode I/1ll, ASCII
b. ASM5 mode V, ASCII
c. ITA#2 modeV, ITA#2

DISPLAY LOCKUP
thumbwheel switch.

Switch
Position
a. OFF

b. CONT

c. SOH

d. STX

e. ETX

f. ERROR

Selects one of following
conditions for locking up
block on 90-character
display panel:

Action
Inhibits  blocks
being displayed.
Block reader has
continuous display,
automatically resetting
at ETB (mode 1), ETX
(mode ), EOMS
(mode V) or count 90.
Display locks up at end
of SOH block (mode 1)
or at end of first 90
characters of a
message (mode V).
Display locks up at end
of STX block (mode |I).
Display locks up at end
of ETX (mode [) or
EOMS (mode V) block.
Display locks up at
end of block, first block
con-

from

Control or indicator

RCV/PRINT LINE
BLOCK COUNT NO
thumbwheel
switches

AUTO PRINT
CONTROL
thumbwheel
switch.
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Function

taining error (mode I), or
at end of 90-character
segment of message
containing an error (mode
V).

Select number of blocks to
be printed out when AUTO
PRINT CONTROL is in

LBC position 1 through 20.

Controls printout in AUTO
PRINT mode.

a. LBC (mode I): Only number of

blocks set up on RCV/ PRINT
LINE BLOCK COUNT NO

thumbwheel switches will be
printed out, starting with first
block. Response to last block

will be WBT until printout is
completed. At this point, proper
ACK will be sent. Line block
count number cannot exceed 20.

MSG: Printout will take place on
message-by-message basis
provided there are no more than
20 line blocks in each message.
Printout will automatically occur
after 20 line blocks in message
are received. During printout in
automatic coordination mode,
WBT will be transmitted In place
of proper acknowledgment.

ETX: During mode | operation,
ETX block will be acknowledged
with WBT until printout of this
block has occurred. Printout will
take place at last block of
message

Control or indicator

RCV PAUSE
thumbwheel
switches

d.

Function

In addition, during AUTO
CORD mode, WBT will be
sent In place of proper
acknowledgment.

ERR: Only error block will be
printed out. In AUTO CORD,
response to this block will be
WBT until after printout is
completed (mode ).

OFF: Selects memory printout
mode.

Select number of cycles of
10-millisecond time interval
to be used in detecting
pause preceding control
character sequence. In
mode V operation when
duration of pause is less
than time interval selected
by thumbwheel switches,
block reader will not go into
control state when pause is
received. For ITA #2, setting
should be between 17 and
48. For mode V ASCII,
settings should be between
08 and 37.

e. Line Block Display Panel. The line block display
panel [fig. 3-8) is used to indicate the state (logic level) of
each bit in a data character, message or message block.
When logic one is received in any one of eight bit

locations that make up a character,

a neon lamp

illuminates at the corresponding bit location under the
appropriately numbered character. When a logic zero is

received,

the normally extinguished
extinguished for that particular bit location.

remains
Possible

lamp

information that can be locked up in the display panel is

described in d above.
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Figure 3-7. Block generator, operating controls and indicators.

f. Block Generator, Operating Controls and Indicators|(fig. 3-7).

Control or indicator

Function

FRAMING program  Selection of FRAMING characters on patchboard is dependent upon mode and code of operation

board.

SOH position
(ASCII, mode |
operation).

SEL position
(ASCII mode |
operation).

selected by operator.

During synchronous mode of operation (ASM1) when patchboard is used to transmit messages, two framing control characters will be inserted at
beginning and end of each message blockl_|Figures 3-B through 3-11lare typical presentations of diode pin placement during each mode of operation.

SOH is always first framing character of first block of message Indicates message will begin.

SEL is always second framing character of first block of message
It is an even parity alphabetic character used to determine language media format (LMF).
Valid select characters are: A, B, C, D, E, J, K, M, P, G, H, (terminal) A, BC, D, E, F, M, P, S, H (ADMSC).

3-7



Control or indicator
STX position
(ASCII mode |
operation).

SEC position
(ASCII mode |
operation).

ETB position
(ASCII mode |
operation).

BP position
(after ETB).

RCC program
board.

TCC program
board.

DATA
CHARACTER
program board

Function
STX is first framing character of
all blocks, except for first block of
message. Indicates data block will follow

SEC can be even parity alphabetic
character or DEL character located
as second framing character
blocks, except first.

of all

ETB is third framing character of all
blocks, except last block.

Indicates character sequence within
block is complete

BP is last framing character of every
block after ETB in message.

BP indicates serial summation of bits

in a block, other than SOH or STX
character (mode I). For correct block
parity no diode pins will be placed in BP
column. Placing diode pin in any
position in  B' column will invert
corresponding bit of the block parity
character upon transmission.

RCC characters (ACK 1, ACK 2,

NACK, RM, WBT) are always sent in
pairs and may be located any place in
message, except between two adjacent
framing characters[Figures 3-9 through
[3-11 Jare typical presentations of RCC
diode pin placement during each mode
of operation.

TCC characters (REP, PAN. IN.

ENQ) are sent by transmitter to request
some type of action. Transmit control
characters are sent in identical pairs,
and, In addition REP and CAN can only
be transmitted between blocks in block-
by-block operation or after 2(1d
character position ill continuos operation.

Note. CNCL is identical to CAN.

If PTCH SEND/CORE SEND pushbutton
is in PTCH SEND position, the 22
program board positions will correspond
to first 22 characters of block(s) selected
by INSERT PATCH- BOARD) switch.
Either Filler odd (Fo) or Filler even (Fe)
will correspond to remainder of

Control or indicator

INT CLK/EXT
CLK alternate
screen illumi-
nated push-
button.

PTCH SEND/
(CORE SEND
alternate
action split
screen illumi-
nated push-
button.

AUTO CORD/MAN
CORD alternate
action split screen
illuminated
pushbutton.

MSU/CSU alternate
action split screen
illuminated.

Function

characters or ABCDE positions in a
block.

Selects clock to be used by block
generator. action split

INT CLK lamp illuminates white

to indicate internal clock is being
used. EXT CLK lamp illuminates
white to indicate external clock is
being used.

PTCH SEND lamp illuminates
white to indicate patch board
is source of data for transmission

CORE SEND lamp illuminates
white to indicate core memory is
source of data for transmission.

AUTO CORD lamp illuminates

white to indicate control char-

acters and messages are auto-
matically transmitted and checked

in accordance with

Autodin Coordination procedure as
per DCAC370D17-1.

MAN CORD lamp illuminates
white to indicate manual coordination
mode of operation whereby control
characters and messages are
initiated manually by means of
various controls on the block
generator.

Selects either MSU (message
switching unit) or CSU (circuit
switching unit) operation.

AUTO DISC alternate AUTO DISC should be depressed

action illuminated
pushbutton.

CONT/BLK/BLK
alternate action

to send solid disconnect during

CSU operation when one of the

following conditions occur:

a. Reception of proper
acknowledgment to message
used in AUTO CORD mode.

b. After transmission of message in
MAN CORD mode.

During CSU operation, pushbutton
lamp illuminates white to indicate
AUTO DISC mode of operation.

Selects either continuous or block-
by-block operation.

Control or indicator
split screen
illuminated
pushbutton.
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Function

NORMAL/SELF TESTSelects either normal (on line) or

alternate action split
screen illuminated
pushbutton.

TP NORMAL/TP
INVT alternate
action split

screen illuminated
pushbutton.

ALARM momentary
illuminated
pushbutton.

START XMIT
momentary
illuminated
pushbutton

ETX STOP/ETX
SENT alternate
action split screen
Illuminated
pushbutton.

self-test operation.

In SELF-TEST, both block reader and
character reader inputs are connected to
block generator outputs and a solid mark is
placed on block generator output line.

Selects either odd (TP NORM)
even (TP INVT) parity when
transmitting from core memory
in mode | and mode V ASCII
operation.

Depressed to silence audible alarm.

Pushbutton lamp illuminates red to indicate

that one of following alarm conditions has

occurred which requires operator action:

a. RPT MSG

b. 3 RPT

c. More than 90 characters in tape block or
more than 20 blocks on tape
(terminate tape cycle).

d. Errored block received when in ERROR
STOP RCV condition.

e. NACK or bad reply received when in
ERR STOP condition.

ALARM pushbutton lamp extinguishes
when alarm condition is removed by
depressing any of the following
pushbuttons: START XMIT, TERM, and
START RCV.

When depressed initiates or resumes

data transmission, or retransmits either
REP or CAN sequence after 3-repeat
condition. llluminates amber when it is
necessary to depress this pushbutton to
transmit data or to restart after 3-repeat
condition. Extinguishes when depressed.

When depressed ceases transmission
after current or first message is
transmitted.

ETX STOP lamp illuminates to indicate
pushbutton is in ETX STOP state.

ETX SENT lamp illuminates to indicate
ETX character has been transmitted.
Resets when SOH character is transmitted.

Control or indicator

ETB STOP/ETB
SENT alternate
action split screen
illuminated
pushbutton.

ERR STOP/ERR
alternate action
split screen
illuminated
pushbutton.

Function

When depressed in mode I, block-
by-block operation, transmission
ceases after current or first line

block is transmitted. In continuous
MAN CORD mode operation, first or
current block will be nonterminated. In
continuous AUTO CORD mode
operation, depress t o0 cease
transmission of current block and to
nonterminate succeeding block. To
resume transmission depress START
XMIT. In mode V, depressing ETB
STOP Immediately stops transmission
of message. To resume transmission,
put ETB STOP in unlit state and
depress START XMIT pushbutton.
START sequence will automatically be
generated, prior to continuance of
message. ETB STOP portion
illuminates amber to indicate that
pushbutton is in ETB STOP mode.

ETB SENT portion illuminates white to
indicate transmission of an ETB
character. Resets automatically when
an SOH or STX character is
transmitted.

In AUTO CORD mode, energizing

this pushbutton causes transmission
of block (mode I) or message

(mode V) to cease when NACK

(mode 1) or BAD REPLY (mode I) are
received; this also causes alarm
condition. To resume transmission,
depress START XMIT pushbutton. In
continuous mode, current block is
nonterminated.

ERR STOP lamp illuminates amber to
indicate that pushbutton switch is in
error stop mode.

ERR lamp illuminates red to indicate
NACK or BAD REPLY has been
received in response



Control or indicator

Function
to transmitted block in mode I, or that
RT has been received in mode V.

MSG # STOP/COMP When depressed, CORE SEND

alternate action
split screen
illuminated
pushbutton.

RM SENT/NACK
SENT split screen
indicator.

EXP ACK/XMIT REP
split screen
indicator.

CAN SENT/INV
SENT split screen
indicator.

transmission (eases after number

of messages selected by MESSAGE
NO thumbwheel switches have been
transmitted. MSG # STOP lamp
illuminates amber to indicate MSG #
STOP state. COMP lamp illuminates
white to indicate that number of
transmitted messages equals number
selected by MESSAGE NO thumbwheel
switches (core send mode).

RM SENT lamp illuminates white

when reject message sequence

is transmitted. Latches until manually
reset by RESET IND pushbutton.

NACK SENT lamp illuminates white
when NACK sequence is transmitted.
Latches until manually reset by RESET
IND pushbutton.

In automatic mode, EXP ACK

lamp illuminates white to indicate

that acknowledgment has been
solicited. Resets automatically when
any return control character other than
WABT is received.

In automatic mode, XMIT REP lamp
illuminates white whenever repeat
sequence is being transmitted and
resets when any RCC character other
than WBT is received. In manual
mode, XMIT REP lamp illuminates
when REP is sent from XMIT 2CC
pushbutton. Resets when RESET IND
pushbutton is depressed.

CAN SENT lamp illuminates
white when cancel sent sequence
is transmitted.

INV SENT lamp illuminates white when
INV sequence is transmitted. Each
indicator resets when RESET IND
pushbutton is depressed.

Control or indicator
3 RPT/BAD REPLY
split screen
indicator.

RPT BLK/RPT MSG
momentary split
screen illuminated
pushbutton.

XMIT DATA
indicator.

XMIT SYNC
momentary
illuminated

pushbutton.

XMIT DISC
momentary
illuminated
pushbutton.

XMIT BUSY
momentary
illuminated

pushbutton.

XMIT SR ACK
momentary
illuminated
pushbutton.

XMIT CAN
momentary
illuminated
pushbutton.

BG RESET
momentary
pushbutton.

Function

3 RPT lamp illuminates red when

cancel (CAN) sequence or reply

(REP) sequence is transmitted three
times without being acknowledged or
when block has been transmitted three
times in response to NACK or BAD
REPLY.

BAD REPLY lamp illuminates red when
improper ACK is received.

RPT BLK lamp illuminates red when

block is to be retransmitted due to

error condition in automatic mode.

RPT MSG lamp illuminates red when
message is to be retransmitted due to
transmission of cancel sequence In
middle of message during automatic
mode operation. When pushbutton is
depressed RPT MSG condition is reset.

Indicates data is being transmitted.
When depressed, transmits sync

characters in mode | or pause

in mode V. Lamp illuminates

to indicate transmission of SYNC

(mode 1) or PAUSE (mode V) is being
transmitted.

When depressed, transmits continuous
disconnect signal in
CSU operation.

When depressed, transmits
continuous BUSY characters
during CSU operation.

When depressed, transmits

continuous SR ACK when in CSU

mode. Lamp illuminates white when

SR ACK is being transmitted during CSU
operation.

In AUTO mode, causes

transmission of CAN sequence.

Lamp illuminates amber when cancel
sequence is transmitted in automatic
mode and resets when ACK 2 is received.

When momentarily depressed,
resets block generator logic circuitry.

Control or indicator
RESET IND --
momentary
pushbutton.

LAMP CHECK
alternate action
illuminated
pushbutton.

BIT RATE SELECT
thumbwheel switch.

CODE SELECT
thumb wheel switch.

INSERT PATCH-
BOARD thumb-
wheel switch.

INSERT ABCDE
thumbwheel
switch.

PAUSE TIME NO.
(X10MS) thumb-
wheel switch.
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Function
Resets the following
indicators:
RM SENT
NACK SENT
CAN SENT
INV SENT
XMIT REP

Illuminates all display lamps on

block generator to test lamps.
Illuminates amber in test state.
Depress second time to terminate test.

Selects internal bit rate (bauds)

to be used for transmit clock when in
INT CLK position, and provides proper
wave shaping for MS188B.

Selects operating code.

Position Mode
ASM1 /111, ASCII
ASM5 V, ASCII
ITA #2 V, ITA #2

Selects blocks used to transmit
the 22 patchboard characters.

Position
BLK1 - Patchboard sent in first block
only.
INH (inhibit - not sent in any block).
ALL - Patchboard sent in all blocks.

Selects block which is to contain
ABCDE characters.

Position
LAST - ABCDE sent in last block
only.
INH (inhibit - ABCDE not sent
in any block).
ALL - ABCDE sent in all blocks.

Select number of 10-millisecond
intervals which comprise pause

time preceding mod V control
characters.

Control or indicator

2CC SELECT
thumbwheel switch.

XMIT 2CC

momentary
illuminated
pushbutton.

EOB NO BLOCK 1
thumbwheel.
switches

EOB NO BLOCK 2
thumbwheel
switches

REPEAT NO thumb-
wheel switches.

ABCDE NO thumb-
wheel switches.

XMIT LINE BLOCK
COUNT NO thumb-
wheel switches

MESSAGE NO
thumb wheel switch.

Function
Selects control character sequence
to be transmitted when XMIT 2CC
illuminated pushbutton is depressed
(mode ).

Transmits control character sequence
selected by 2CC SELECT thumbwheel
switch (MAN CORD mode). Lamp
illuminates white to indicate that control
character sequence is being transmitted.
Resets automatically when sequence has
been sent.

In patch send mode select first block
character count position in which to send
ETB or ETX character (1 to 99). ETB or

ETX will always be followed by BP
character. For normal length in mode |
set to 83.

In patch send mode select character
count position in all blocks, except

first, at which to send ETB or ETX
character. ETB or ETX will always be
followed by BP character. For normal
length in mode | set to 83.

Select at which character count
to begin transmission of next block (PTCH
SEND MAN CORD mode). In CORE
SEND, MAN CORD determines number of
sync characters between blocks.

When PTCH SEND/CORE SEND
pushbutton is in PTCH SEND position,
ABCDE NO switches select which
character count position at which to begin
transmitting five-character sequence set
up on ABCDE patchboard locations.
When in mode V CORE SEND, ABCDE
characters will automatically be inserted
at end of message immediately preceding
ETX and BP position if INSERT ABCDE
switch is not in INH position.

Select total number of line blocks in
transmitted message from patchboard

or from core by determining when to
transmit ETX block.

Selects number of messages to
be transmitted when In CORE SEND
mode.



Control or Indicator
RESPONSE TIME NO
thumbwheel
switches.

REPLY TIME lamps

Function
In automatic mode, select number of character time units between
transmission of REP or CAN control characters if no response is received

Units column and tens column lamps indicate number (0 thru 99) of character times between
transmission of REP, CAN, or BP coded in BP position after ETX (mode V) character of line block
(mode I) character and receipt of valid return control character.

CORE MEMORY 1

00000006
000000000000

2! 2t 2 F A 14 2* 27
ADDRESS OR DATA

WRITE ( WRITE ( s:?:ggggo xXMiT ADDRESS
CHAR nse LOCATION rev | DATA
| { L
PRINT TERM MEM NORM ) END
BLOCK MEM INVT J MEMORY PRINT
BLOCK NO CHAR NO

ol(al\ aiiol
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Figure 3-8. Core memory, operating controls and indicators.

g. Core Memory, Operating Controls and Indicators[(fig. 3-8).

Control or Indicator
CORE MEMORY
toggle switch.

ADDRESS OR DATA
display lamps.

WRITE CHAR
momentary
pushbutton.

WRITE MSG moment-
ary illuminated
pushbutton.

Function
Permit operator to set up character
acter to be stored in memory. Upis 1, down is 0.

When MONITOR SELECTED LOCATION is lit, display stored character or address selected
by XMIT/RCV pushbutton and BLOCK NO and CHAR NO thumbwheel switches. When MONITOR
SELECTED LOCATION Is unlit, displays address or data register bits.

Write 8-bit character, which is coded on eight toggle switches, at address selected by BLOCK NO
thumbwheel switches, CHAR NO thumbwheel switches, and XMIT/RCV pus hbutton.

Enables transfer of message on paper tape to transmit side of code memaory.

Transfer can be initiated only when block generator START XMIT pushbutton is illuminated.

WRITE MSG indicator illuminates prior to transfer; extinguishes when pushbutton is depressed,;
illuminates again when transfer is completed

XMIT a

MONITOR SELECT-
ED LOCATION
alternate action
illuminated pushbutton.

XMIT/RCV alternate
action split screen
illuminated
pushbutton.

ADDRESS/DATA
alternate action

split screen illuminated
pushbutton.

PRINT BLOCK
momentary
illuminated
pushbutton.

TERM momentary
Illuminated
pushbutton.

MEM NORM/MEM
INVT alternate
action split screen
illuminated
pushbutton.

INH MEMORY
alternate action

END PRINT momentary
illuminated pushbutton.

BLOCK NO thumb-
wheel switches.

CHAR NO thumb-
wheel switch.

. Starting Procedure

Qo0 o
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When depressed, refers ADDRESS OR DATA lamps to location selected on BLOCK NO and
CHAR NO thumbwheel switches, and XMIT/RCV pushbutton

Refers address selected by BLOCK NO and CHAR thumbwheel switches and AD-NO DRESS OR
DATA lamps to either transmit or receive half of core memory,
or places printer on either transmit or receive side of core memory when in memory printout mode

Causes ADDRESS OR DATA lamps to monitor either a 12-bit address or an 8-bit data character.

Enabled (illuminated) only during memory PRINTOUT mode operation (AUTOPRINT control in OFF
position). Causes printout of block selected by BLOCK NO thumbwheel switches and XMIT/RCV
pushbutton. PRINT BLOCK indicator extinguishes when pushbutton is depressed

and printout is completed.

Illuminates red and sets alarm condition to indicate that block length from ASR set tape exceeds 94
characters, or message length exceeds 20 blocks.

When depressed, terminates input cycle from ASR set tape reader, and resets alarm condition.

“Allow selection of half of memory for transmission, and half of memory for received data. This switch

is disabled by a maintenance switch located on Panel A-2, which logically disables the switching
of memory halves from receive to transmit function "

Inhibits all memory cycles. Used when cycling power on or off. llluminated pushbutton.

Terminates printout In autoprint mode at end of current line block.

Specifies block portion of character address for monitor or manual or store operation
(WRITE CHAR; MONITOR SELECTED LOCATION). Specify block to be printed (PRINT BLOCK).

Specifies character portion of character address for monitor or manual store operation
(WRITE CHAR; MONITOR SELECTED LOCATION).

Set circuit breaker 4 (20 amp), located on front panel of power supply shelf, to ON.

Set circuit breakers 2 and 3 (2 amp and 10 amp, respectively), located on front panel of power supply shelf, to ON.
Set circuit breaker 1 (2 amp), located on front panel of power supply shelf, to ON.

Set POWER ON/OFF switch, located on core memory power supply, to ON. Observe that power lamp illuminates.
Momentarily depress CR RESET pushbutton to reset circuitry associated with character reader.

f. Momentarily depress BG RESET pushbutton to reset circuitry associated with block generator. Check that START

nd XMIT SYNC lamps illuminate.

g. Momentarily depress BR RESET pushbutton to reset circuitry associated with block reader.

h. Momentarily depress RESET IND pushbutton and observe that the following indicators on the character reader are
extinguished:

Change 2 3-10



ERROR 1/ERROR 2 WBT/START
SOH/STX CAN/REP
ETB/ETX INV/ENQ
ACK1/ACK2 EMI/MC
NACK/RM

i. Momentarily depress RESET IND pushbutton on the
block generator and observe that the following indicators are
extinguished:

EXP ACK/XMIT REP
RPT/BLK/RPT MSG

3 RPT/BAD REPLY
RM SENT/NACK SENT

CAN SENT/INV SENT
j- Momentarily depress RESET IND pushbutton on the
block reader and observe that the following indicators are
extinguished:

SOH/STX INV/ENQ
ETB/ETX EM/MC
ACK1/ACK2 SELE/BFE
NACK/RM NCCE/BLE
WBT/START SEQE/RPE
CAN/REP CPE/BPE

k. Observe that indicator lamps as listed below by
functional section are illuminated:

NOTE

Depending upon previous state of
equipment, controls and indicators
containing more than one lamp and switch
(split screen switch/indicator) may have
either one of the two lamps illuminated.

(1) Character reader.

INT CLK/EXT CLK

SYNC/FRAME only during ASM1
DATA/CONTROL (CONTROL only during
ASMS5 or ITA #2)

PAR CONT/PAR DATA

RPAR NORM/RPAR INVT

ALL RCVD/LAST RCVD

(2) Block reader.

MSU/CSU
INT CLK/EXT CLK
CONT/BLK/BLK
CHAR FRAME only during ASM1
DATA/CONTROL (CONTROL only during
ASMS5 or ITA #2)
ETB STOP RCV
ETX STOP RCV
ERROR STOP RCV
RPAR NORMAL/RPAR INVT
START SOB/START SOH
ALL RCVD/LAST RCVD
NORM PRINT/SEL PRINT

(3) Block generator.
INT CLK/EXT CLOCK
PTCH SEND/CORE SEND
AUTO CORD/MAN CORD
MSU/CSU
CONT/BLK/BLK
NORMAL/SELF TEST
TP NORMAL/TP INVT
ETX STOP/ETX SENT
ETB STOP/ETB SENT
MSG # STOP/COMP
ERR STOP/ERR

(4) Core memaory.

WRITE MSG
XMIT/RCV
ADDRESS/DATA
MEM NORM/MEM INVT

I.  The simulator is now in an energized state. Refer to
individual functional operating procedures for the character
reader, block generator, or block reader to perform desired
operations.

m. Set simulator controls and switches to initial control positions

as listed below.

(1) Character reader.

Control

INT CLK/ EXT CLK push-
button.

CODE SELECT switch
BIT RATE SELECT switch

PAR CONT/PAR DATA push-

button.

ALL RCVD/LAST RCVD push-

button.

RPAR NORM/RPAR INVT push

button.
CR. RESET pushbutton
RESET IND pushbutton

(2) Block reader.

Control

INT CLK/EXT CLK

pushbutton.
MSU/CSU pushbutton
BR RESET pushbutton
CONT/BLK/BLK pushbutton
CODE SELECT SWITCH
BIT RATE SELECT switch

RPAR NORM/RPAR INVT
pushbutton.

ALL RCVD/LAST RCVD
pushbutton.

START SOB/START SOH
pushbutton.

DISPLAY LOCKUP switch

RCV/PRINT LINE BLOCK
COUNT NO switch.

RCV PAUSE switches

AUTO PRINT CONTROL
switch.

NORM PRINT/SEL PRINT
pushbutton.
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Position

INT CLK

ASM1
4800
PAR CONT illuminated

LAST RCVD llluminated

RPAR NORM illuminated

Depress

Depress

Position

INT CLK illuminated

MSU illuminated
Depress

BLK/BLK illuminated
ASM1/

4800

RPAR NORM

illuminated
LAST RCVD illuminated
START SOH illuminated

ETX
02

10
MSG

SEL PRINT illuminated

(3) Block generator.

Control
INT CLK/EXT CLK
pushbutton.

PTCH SEND/CORE SEND
pushbutton.

AUTO CORD/MAN CORD
pushbutton.

MSU/CSU pushbutton
CONT/BLK/BLK pushbutton

NORMAL. SELF TEST
pushbutton.

CODE SELECT switch
BIT RATE SELECT switch
BG RESET pushbutton
RESET IND pushbutton

EXT STOP/ETX SENT
pushbutton.

ETB STOP/ETB SENT
pushbutton.

ERR STOP/ERR pushbutton
TP NORM/TP INVT

MSG # STOP/COMP
pushbutton.

INSERT PATCHBOARD
switch.

INSERT ABCDE switch

PAUSE TIME NO (X10MS)
switches.

EOB NO BLOCK 1 switches
REPEAT NO switches
ABCDE NO switches

EOB NO BLOCK 2 switches
MESSAGE NO switches

RESPONSE TIME NO
switches.

XMIT LINE BLOCK COUNT
NO switches.
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Position

INT CLK illuminated

CORE SEND illuminated

AUTO CORD
illuminated.

MSU illuminated
BLK/BLK illuminated
SELF TEST illuminated

ASM1
4800
Depress
Depress

ETX STOP unlit

ETB STOP unlit

ERR STOP unlit
TP NORM illuminated

MSG # STOP
illuminated.

BLK 1

LAST
65

88
95
78
83
02
75

04



(4) Core memory.

Control Position
XMIT/RCV pushbutton ........ccccccoveeeiiiiiiiiiis v, RCV illuminated
ADDRESS/DATA pushbutton ...........ccccciieeeeneeenn DATA illuminated
MONITOR SELECT ...cuiiiiiiiiieeeeieiieeeeeiei e Unlit

LOCATION pushbutton.
INH MEMORY pushbutton .........ccccoooiiiiiiiiieees e, Unlit
BLOCK NO SWItCh ...ooiiiiiieiiiiiiie s e 01
CHAR NO SWItCh ....cooiiiiiiiiiiiiiee s e 02
CB1 thru CB4 (Power Supply .....ccccoveeeeiiiiiiiiiieees e OFF
shelf. )
POWER ON/OFF switch (Core ..........cccoevvvveeeennnnnnn. .OFF

memory pwr sup).
3-3. Character Reader Operating Procedures

The character reader is used either in ASM1, ASMS5, or ITA #2 communication modes depending upon mode of line monitored.
a. Momentarily depress CR RESET pushbutton.
b. Momentarily depress RESET IND pushbutton. Observe that the following indicators are extinguished:

ERROR 1/ERROR 2 WBT/START
SOH/STX CAN/REP
ETB/ETX INV/ENQ
ACK1/ACK2 EM/MC
NACK/RM

c. Depress LAMP CHECK pushbutton to cause LAMP CHECK lamp to illuminate. Observe that all character reader and core
memory display lamps are illuminated. There are no lamps in CR RESET, RESET IND, WRITE CHAR, and END PRINT pushbuttons.

d. Depress LAMP CHECK pushbutton to extinguish LAMP CHECK lamp. Observe that lamps illuminated above are extinguished.

e. Rotate CODE SELECT (RS-2) switch to one of the following three positions: ASM1, ASM5, or ITA #2. Use ASM1 or ASM5 for
American Standard Code for Information Interchange (ASCII) in a mode | or mode V operation, respectively. Use ITA #2 for International
Telegraph Alphabet #2 in a mode V operation.

f. Rotate BIT RATE SELECT switch to one of the 10 possible bit rate positions. Selection of the bit rate position is dependent upon
bit rate of line to be monitored.

g. Depress INT CLK illuminated pushbutton and observe that white lamp illuminates.
h. Depress either PAR CONT or PAR DATA illuminated pushbutton. Observe that white or green lamp illuminates.
(1) Select PAR CONT for continuous parity checking on incoming line.

(2) Select PAR DATA for parity checking of character reader in receive block (data state). This position inhibits parity checks for
sync or control character occurring between blocks.

i. Depress either RPAR NORM or RPAR INVT illuminated pushbutton. Observe that white lamp illuminates.
(1) Select RPAR NORM to enable character reader to operate with odd parity data (mode | and mode V ASCII).
(2) Select RPAR INVT to enable character reader to operate with even parity data (mode | and mode V ASCII).

j- Depress either ALL RCVD or LAST RCVD illuminated pushbutton. Observe that white or green lamp illuminates.
(1) During ALL RCVD mode of operation, control and framing character indicators remain illuminated until RESET
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IND pushbutton is depressed.
(2) During LAST RCVD mode of operation, lamps automatically illuminate and extinguish as indicated below:

(@) SOH lamp illuminates white when mode | start of message character or mode V (VZCZC) start of message sequence
is received. Lamp extinguishes when STX character is detected in mode | or RCC sequence before or between messages is received in
mode V.

(b) STX lamp illuminates white when start of text character is received. Lamp extinguishes when SOH character is
detected.

(c) ETX lamp illuminates white when mode | end of transmission block character is received. Lamp extinguishes when
ETX character is detected.

(d) ETX lamp illuminates white when mode | end of text character or mode V end of message sequence (LFNNNN) is
received. Lamp extinguishes when ETB character is detected in mode | and RCC sequence before or between messages is received.

(e) EM lamp illuminates white when mode | end of medium character is received in a block containing 79 characters or
less. Lamp extinguishes when SOH or STX characters are detected.

(f) MC lamp illuminates white when mode change character (used in CONUS AUTODIN only) is received.
extinguishes when SOH or STX character is detected.

Lamp

(g) CAN lamp illuminates white when cancel sequence is received. Lamp extinguishes when a REP sequence, SOH
character, or STX character is detected.

(h) REP lamp illuminates white when repeat sequence is received. Lamp extinguishes when a CAN sequence, SOH
character, or STX character is detected.

() ACK1 lamp illuminates white when acknowledge #1 sequence is received. Lamp extinguishes when any one of the
following receive control characters are detected: ACK2, NACK, RM, WBT, or START (mode V).

() ACK2 lamp illuminates white when acknowledged #2 sequence is received. Lamp extinguishes when any one of the
following receive control characters are detected: ACK1, RM, WBT, NACK, or START (mode V).

(k) NACK lamp illuminates white only during mode | operation when NACK sequence is detected. Lamp extinguishes
when any one of the following receive control characters are detected:

ACK1, ACK2, WBT, or RM.

NOTE
ERROR 1 and/or ERROR 2 lamps only extinguish when RESET IND pushbutton is depressed.

() RM lamp illuminates white when a reject message sequence has been detected. Lamp extinguishes when one of the
following receive control characters are detected: ACK1, WBT, ACK2, NACK, or START.

(m) WABT lamp illuminates white when mode | WBT or mode V STOP sequence is received. Lamp extinguishes when any
one of the following receive control characters are detected:

RM, NACK, ACK1, ACK2, or START.

(n) START lamp illuminates when a START sequence is detected during mode V operation. Lamp extinguishes when
any one of the following receive control characters are detected: ACK1, ACK2, RM, or STOP.

3-4. Block Reader Operating Procedures, General

In the manual coordination mode, no signaling occurs from block reader to block generator. The operator must determine what control
characters are to be transmitted from the block generator. The core memory stops receiving data when conditions as set up on the block
reader are met. In automatic coordination the block reader determines which control characters have to be transmitted, and signals the
block generator to transmit these characters. The block reader causes wait before transmitting (WBT) to be transmitted when conditions set
up on the block reader by the operator are met. [Paragraphs 3-5] through[3-8 Hescribe the automatic coordination mode,[paragraphs 3-91
through[3-11]describe the manual coordination mode, and[paragraph 3-12]|describes the printout procedures.

3-5. Establishing Conditions of Test for Automatic Coordination

a. Momentarily depress RESET IND pushbutton to ensure that the following indicators extinguish:
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ETB/ETX ACK 1/ACK 2
CAN/REP SOH/STX
EM/MC CPE/BPE
INV/IENQ SELE/BPE
WBT/START NCCE/BLE
NACK/RM SEQE/RPE

b. Depress LAMP CHECK illuminated pushbutton. All display lamps associated with the block reader, other than BR
RESET and RESET IND, illuminate.

c. Momentarily depress BR RESET pushbutton to reset block reader logic.

d. Rotate RCV PAUSE thumbwheel switch to number of cycles of a to 10-millisecond time interval to be used in
detecting a pause preceding a central character in mode V. When the duration of a pause is less than time interval set up on
the RCV PAUSE thumbwheel switch, block reader will not go into control state. The RCV PAUSE millisecond durations
follow.

(1) ITA#2, From 170 to 480.
(2) ASCII. From 75 to 370.

e. Rotate CODE SELECT thumbwheel switch to code position associated with the monitored line. Code conditions
follow.

(1) ASM1. ASCII mode I and Ill synchronous operation.
(2) ASMS5. ASCII mode V asynchronous operation.
®3)

f. Rotate DISPLAY LOCKUP thumbwheel switch to the position associated with condition to be locked up on 90-
character line block display panel. Conditions follow:

)
(2)

ITA #2. ITA #2 mode V asynchronous operation.

OFF. No characters displayed on display panel.

CONT. All characters continuously displayed and automatically reset at next start of block or 90-character
count.

3)
(4)
()
(6)
(7)

g. Rotate BIT RATE SELECT thumbwheel switch to the appropriate bit rate (4800, 2400, 1200, 600, 300, 150, 75, 74.2,
50) for the line to be monitored. This switch provides 128X BAUD to the phase corrector or 16X BAUD to be provided to the
input register during mode V ITA #2 operation. Depress MSU/CSU illuminated pushbutton For message switching unit mode
of operation or circuit switching unit operation, as required.

SOH. Only first start of header block displayed until manually reset with RESET IND pushbutton.

STX. Only first start of text block displayed until manually reset with RESET IND pushbutton.

ETX. Only first end of text block displayed until manually reset with RESET IND pushbutton.

ERROR. The block in which first error is received; displayed until manually reset with RESET IND pushbutton.
TEST. Displays any data on the line until manually reset with RESET IND pushbutton.

i. Depress INT CLK/EXT CLK illuminated pushbutton to a position for the respective clocks to be used. The

pushbutton which is depressed illuminates white to indicate the type of clock in use.
j- Depress CONT/BLK/BLK illuminated pushbutton for one of the following operations:
(1) CONT is used when continuous mode operation is required.

(2) BLK/BLK is used when block-by-block operation is required.

3-13
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3-6. Display of Control Characters

Depress ALL RCVD/LAST RCVD illuminated pushbutton as required. In ALL RCVD mode, all control and framing characters
are displayed until manually reset by RESET IND pushbutton. In LAST RCVD mode, the current transmit control characters,
receive control characters, start of block framing character, and end of block framing characters are displayed. The following
indicators are reset as described:

a. SP ACK/BUSY. SR ACK lamp illuminates white during CSU operation when a solid space condition is received.
BUSY lamp illuminates white during CSU operation when busy characters are detected. Lamp extinguishes automatically
when busy condition is ended.

b. SYNC/DISC. SYNC lamp illuminates white during mode | operation to indicate that sync characters have been
detected in the input register. DISC lamp illuminates white during CSU operation to indicate that disconnect signal has been
detected for more than 500 milliseconds. Lamp extinguishes automatically when incoming data is received.

c. ETB/ETX. ETX lamp illuminates white when end of text character during mode | operation or end of message
sequence (mode V) is received. Lamp) extinguishes automatically when ALL RCVD/LAST RCVD pushbutton is in LAST
RCVD mode, when ETB character is received, or when RESET IND pushbutton is depressed. ETB lamp illuminates white
during mode | operation to indicate that an end of transmission block character has been received. Lamp extinguishes
automatically when ALL RCVD)/ LAST RCVD pushbutton is in LAST RCVD mode, when ETX character is received, or when
RESET IND pushbutton is depressed.

d. CAN/REP. CAN lamp illuminates white when a cancel sequence is received. Lamp extinguishes automatically when
ALL RCVD/LAST RCVD pushbutton is in LAST RCVD mode when REP, SOH, or STX is received. REP lamp illuminates
white when a repeat sequence is received. Lamp extinguishes automatically when ALL RCVD/LAST RCVD pushbutton is in
LAST RCVD mode when CAN, SOH, or STX sequence is received.

e. EM/MC lamp illuminates white when EM character is received during mode | operation. Lamp automatically
extinguishes when ALL RCVD/LAST RCVD pushbutton is in LAST ) position, or when STX or SOH character is received.
Lamp is manually reset by depressing RESET IND pushbutton. MC lamp illuminates white when MC character is received
during mode | operation. Lamp automatically extinguishes when ALL RCVD/LAST RCVD pushbutton is in LAST RCVD state,
or when STX OR SOH character is received. Lamp is manually reset by depressing RESET IND pushbutton.

f. INV/ENQ. INV lamp illuminates white when an INV sequence is received during mode | operation. Lamp
extinguishes when RESET IND pushbutton is depressed. ENQ lamp illuminates white when ENQ sequence is received.
Lamp extinguishes when RESET IND pushbutton is depressed.

g. WBT/START. WBT lamp illuminates white when wait before transmitting (mode 1) or STOP (mode V) sequence is
received. Lamp extinguishes automatically when ALL RCVD/LAST RCVD pushbutton is in LAST RCVD mode or when ACK
1, ACK 2, RM-, NACK (mode I), START (mode V) is received. START lamp illuminates white when a START sequence is
received during mode V operation. Lamp resets automatically when ALL RCVD/LAST RCVD illuminated pushbutton is in
LAST RCVD mode when ACK 1, ACK 2, RM, STORP is received.

h. NACK/RM. NACK lamp illuminates white during mode | operation when a negative acknowledge sequence is
received. Lamp resets automatically when ALL RCVD)/LAST RCVD pushbutton is in LAST RCVD mode when ACK 1, ACK
2, RM, WBT character sequence is received. RM lamp illuminates white when a reject message sequence is received.
Lamp resets automatically when ALL RCVD/LAST RCVD pushbutton is in LAST RCVD mode when ACK 1, ACK 2, NACK
(mode 1), WBT, START (mode V) is received.

i. ACK 1/ACK 2. ACK 1 lamp illuminates white when an acknowledge 1 sequence is received. Lamp resets
automatically when ALL RCVD/ LAST RCVD pushbutton is in LAST RCVD mode when any other receive control character is
received. ACK 2 lamp illuminates white when an acknowledge 2 sequence is received. Lamp resets automatically when ALL
RCVD/LAST RCVD pushbutton is in LAST RCVD mode when any other receive control character sequence is received.

j- SOH/STX. SOH lamp illuminates white when a start of header character (mode I) or start of message sequence
(mode V) is received. Lamp resets automatically when ALL RCVD/LAST RCVD pushbutton is in LAST RCVD mode, when
STX character is received in mode I. Lamp resets on RCC sequence after EOMS between messages in mode V operation.
STX lamp illuminates white during mode | operation to indicate start of text character is received. Lamp resets automatically
when ALL, RCVD/LAST RCVD pushbutton is in



LAST RCVD mode, when an SOH character is received.

k. CPE/BPE. CPE lamp illuminates red to indicate detection of character parity error. Lamp extinguishes automatically
when ALL RCVD/ LAST RCVD pushbutton is in LAST RCVD mode, when an SOH or STX character is received. BPE lamp
illuminates red to indicate detection of block parity error. Lamp extinguishes automatically when ALL RCVD/LAST RCVD
pushbutton is in LAST RCVD mode, when an SOH or STX character is received or when RESET IND pushbutton is
depressed.

. SELE/BFE. SELE (mode I) lamp illuminates to indicate that a select character error has been detected. Lamp
extinguishes automatically when ALL RCVD/LAST RCVD lamp is in LAST RCVD mode, or when an SOH or STX character is
received. BFE lamp illuminates red to indicate the detection in block framing error. Lamp extinguishes automatically when
ALL RCVD/LAST RCVD lamp is in LAST RCVD state, when SOH or STX character is received, or when RESET IND
pushbutton is depressed.

m. NCCE/BLE. NCCE lamp illuminates red to indicate that a noncontiguous control character error has been detected.
Lamp extinguishes automatically when ALL RCVD/LAST RCVD pushbutton is in LAST RCVD mode, when SOH or STX is
received or when RESET IND pushbutton is depressed. BLE lamp illuminates red to indicate a block length error (mode |
only). Lamp extinguishes automatically when ALL RCVD/LAST RCVD pushbutton is in LAST RCVD state, when SOH or
STX character is received, or RESET IND pushbutton is depressed.

n. SEQE/RPE. SEQE lamp illuminates red during the following conditions:
(1) Mode I.
(&) Sync characters occur during data block in other than 83d character position.
(b) REP or CAN sequence occurs in data block in 83d character position during block-by-block operation.
(2) Mode V.
(&) PAUSE is followed by three data characters.
(b) REP or CAN sequence is followed by data characters.

(3) SEQE/RPE reset. SEQE lamp automatically extinguishes when ALL RCVD/LAST RCVD pushbutton is in
LAST RCVD position, and start of message sequence or SOB character (SOH or STX) is received. RPE lamp illuminates
red to indicate a rest pulse error (spacing rest pulse) during mode V operation. Lamp automatically extinguishes when ALL
RCVD/LAST RCVD pushbutton is in LAST RCVD state when SOH or STX character is received or when RESET IND
pushbutton is depressed.

3-7. Starting Conditions

The START SOB/START SOH pushbutton determines when the block reader begins accepting data. The START SOB
position permits the block reader to begin accepting data when a start, of block character (either SOH or STX) is received in
ASCII mode I, or when a PAUSE is received in mode V. The START SOH position allows the block reader to begin
accepting data only after the receipt of an SOH character in ASCIlI mode | or a valid start of message sequence in mode V.

3-8. Transmission of WBT Characters

a. To transmit WBT characters in place of the next return control character use ETB STOP RCV, ETX STOP RCV, and
ERROR STOP RCV pushbuttons as follows.

(1) ETB STOP RCV pushbutton causes simulator to transmit WBT in place of the next return control character in
response to the first or current line block.

(2) ETX STOP RCV pushbutton causes simulator to transmit WBT in place of the next return control characters
after the first or current message is received.

(3) ERROR STOP RCV pushbutton causes simulator to transmit WBT in place of the next return control
characters after an error block is detected in the receive line.

b. Momentarily depress START RCV pushbutton. This causes blocks and messages received in core memory to be
acknowledged with return control characters other than WBT. START RCV must be depressed after a block reader reset or
whenever START RCV lamp is illuminated in order to accept data in core memory.
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3-9. Establishing Conditions of Test for Manual Coordination

a. Momentarily depress RESET IND pushbutto o insure that the following indicators are extinguished:

ETB/ETX ACK 1/ACK 2
CAN/REP SOH/STX
EM/MC CPE/BPE
INV/IENQ SELE/BPE
WBT/START NCCE/BLE
NACK/RM SEQE/RPE

b. Depress LAMP CHECK illuminated pushbutton. All display lamps ass ociated with the block reader illuminate.
c. Momentarily depress BR RESET pushbutton to reset block reader logic.

d. Rotate RCV PAUSE thumbwheel switch to the number of cycles of a 10-millisecond time interval to be used in
detecting a pause preceding a control character in mode V. When the duration of a pause is less than the time interval
selected by RCV PAUSE thumbwheel switch, the block reader will not go into the control state.

e. Rotate CODE SELECT thumbwheel switch to the code position associated with the monitored line (ASM1, ASM5,
ITA #2).

f. Rotate DISPLAY LOCKUP thumbwheel switch to the position associated with the condition desired to be locked up
on the 90-character line block display panel. Conditions follow:

(1) OFF. No characters displayed in display panel.

(2) CONT. All characters continuously displayed and automatically reset at start of next block or 90-character
count.

(3) SOH. Only first start of header block displayed until manually reset with RESET IND pushbutton.

(4) STX. Only first start of test block displayed until manually reset with RESET IND pushbutton.

(5) ETX. Only first end of the text block displayed until manually reset with RESET IND pushbutton.

(6) ERR. The blocks in which first error is received; displayed until manually reset with RESET IND pushbutton.
(7) TEST. Displays and data on the line until manually reset with RESET IND.

g. Rotate BITE RATE SELECT thumbwheel switch to the appropriate bit rate (4800, 2400, 1200, 600, 300, 150, 75,
74.2, 50, 45.5) for the line to be monitored. When in INT CLK state this switch causes 128X BAUD to be provided to the
phase corrector or 16X BAUD to be provided to the input register during mode V ITA #2 operation.

h. Depress MSU/CSU illuminated pushbutton for message switching unit mode of operation or circuit switching unit
operation as required.

i. Depress INT CLK/EXT CLK illuminated pushbutton to a position for the respective clock to be used. The pushbutton
which is depressed illuminates white to indicate the type of clock in use.

j- Deleted

k. When operating in the manual coordination mode, conditions must be established that will determine when the
simulator will cause data to core memory to terminate. The illuminated pushbuttons that will cause termination of data
received follow.

(1) ETB STOP RCV pushbutton causes data to core memory to terminate after the first or current line block is
received.

(2) ETX STOP RCV pushbutton causes data to core memory to terminate after the first or current message is
received.

(3) ERROR STOP RCV pushbutton causes data to core memory to terminate after an error block is detected on
the receive line.

1. After a stop receive condition has occurred and the errored data has been printed out, reception

Change 2 3-14



can be resumed by momentarily depressing START RCV illuminated
pushbutton. Energizing pushbutton allows data to be written into core
memory until a stop condition occurs.

3-10. Display of Control Characters

The display of control characters in the manual coordination mode is
identical to the display of control characters in the automatic coordination
mode as described i

3-11. Starting Conditions

The starting conditions in the manual coordination mode are identical to the

starting conditions in the automatic coordination mode as described in

3-12. Printout Procedures

The simulator has the capability of printing out data received in two modes:
automatic printout and memory printout (AUTO PRINT thumbwheel switch
set to OFF). When automatic printout of data received by the simulator is
required, proceed as follows:

a. Rotate AUTO PRINT CONTROL thumbwheel to one of the following
positions:

(1) LBC. Only the number of blocks set up on RCV/PRINT LINE
BLOCK COUNT NO thumbwheel switches will be printed out, starting with
first block. The response to last block in mode | (or EONS in mode V) will
be WBT (STOP) until the printout is completed. At this point, the proper
ACK will be sent. The line block count number cannot exceed 20.

(2) MSG. A printout will take place on a message-by-message
basis provided there are no more than 20 line blocks in each message. A
printout will automatically occur after 20 line blocks in a message are
received. In cases where message length exceeds 20 blocks WBT (STOP)
will be sent until message is printed out.

(3) ETX. Last block of message is printed out during mode |
operation. ETX block will be acknowledged with WBT until printout of this
block has occurred.

(4) ERROR. Only an errored block will be printed out. Response
to this block will be WBT until after the printout is completed.

(5) OFF. Denotes memory printout mode.
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b. Depress NORM PRINT/SEL PRINT illuminated pushbutton for one
of the following operations.

(1) NORM PRINT. STX CHARACTERS going to printer are
converted to double CARRIAGE RETURN, LINE FEED. SOH characters
are converted to double CR, double LINE FEED.

(2) SEL PRINT. A, H, and S select characters are not converted
to double CR, LF. All select characters other than A, H, or S same as
NORM PRINT above.

c. Momentarily depress END PRINT illuminated pushbutton when it is
desired to terminate the printout of data before completion. Printout will
terminate at the end of the current block.

3-13. Block Generator Operating Procedures, General

The block generator functional section of the simulator is used to generate
data and control characters in a synchronous or asynchronous mode of
operation, from core memory during normal operation or from a patchboard
during emergency operation. In addition, the block generator has the
capability of simulating an error condition during any portion of a message
block, framing character, or control character.

a. During synchronous mode of operation (mode 1), data is segmented
into block form using ASCII code which is an eight-bit code: seven bits for
data and one bit for parity. A typical message contains start of header block,
text blocks, and an end of message block, each block of which is preceded
and followed by framing control characters. All message characters have
odd parity and all control characters have even parity, except the last
character of each block (BP--block parity). The block parity character can
have even or odd parity, depending upon the number of characters per block
and the bit configuration.

b. The asynchronous mode of operation (mode V) segments data into
message form and can use either ASCIl code or ITA #2 code. Control
sequences can be interspersed with message characters and are transmitted
in groups of two characters each (two-character sequence), preceded by a
control leader which consists of a timed pause in message transmission.
ASCII and ITA #2 codes include a check of start-stop frame bits, plus a
check
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Figure 3-9. Diode pin insertion chart for ASM1 code.
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on the eight-bit parity (ASCII only). Mode V ASCII character is 10 bits long:
one start bit, eight information bits, and one stop bit. Mode V ITA #2
character is seven bits long: one start bit, five information bits, and one stop
bit.

c. Display lamps and controls on the block generator section of the

simulator front, panel are shown in ffigure 3-6.1[Paragraphs 3-14 through[3-24]

provide operating procedures for the block generator.

3-14. Patchboard Coding

In both the core send mode and the patch mode all control and framing
characters are sent from tile patchboard. Data characters are sent from the
patchboard in only the patch send mode. Both modes include synchronous
and asynchronous transmission.

a. Control and Framing Character Coding. To code the control and
framing characters for synchronous transmission (ASM1), insert diode pins
in the patchboard as shown in Asynchronous transmission uses
two codes, ITA #2 or ASM5. For ITA #2 coding, insert diode pins in tile
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correspond to ASM1). For coding of data characters for synchronous
transmission refer to A typical example is shown in
Asynchronous transmission uses either ITA #2 or ASCII coding (ASCIl mode
V corresponds to ASM5). For the coding of ITA #2 data characters, refer to
figure 3-13] A typical example of ASM5 data character coding is shown in

figure 3-11

3-15. Pretest Procedures

a. Momentarily depress BG RESET pushbutton.

b. Momentarily depress RESET IND pushbutton and observe that
XMIT REP, RM SENT/ NACK SENT, and CAN SENT/INV SENT indicators
are extinguished.

c. Depress LAMP CHECK pushbutton.
generator display lamps are illuminated.

Observe that all block

= oS . o NOTE
patchboard as shown in|figure 3-10] For ASM5 coding, insert diode pins in .
the patchboard as shown inlfigure 3-11] Therr]eb ff[ltre no lamps in BG RESET and RESET IND
ushbuttons.
b. Data Character Coding. Any sequence of data characters may be P
coded on the patchboard, provided the code used corresponds to the mode
of transmission. Synchronous transmission always uses American Standard
Code for Information Interchange (ASCII) coding (ASCIl modes | and Il
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Figure 3-10. Diode pin insertion chart for ITA #2 code.
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Figure 3-11. Diode pin insertion chart for ASM5 code.
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Figure 3-13. International telegraph alphabet No. 2.
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d. Observe that all display lamps, except those listed below, are extinguished:

CORE SEND TP NORM
AUTO CORD START XMIT
MSU INT CLK
BLK/BLK MSG # STOP
SELF TEST XMIT SYNC

e. If any lamp(s) other than the one(s) listed above fail to extinguish, momentarily depress RESET IND pushbutton or
BG RESET pushbutton.

f. Rotate CODE SELECT switch to one of the following three positions:

(1) ASM1. Use this position to select American Standard Code for Information Interchange (ASCII) during mode |
synchronous operation.

(2) ASMS5. Use this position to select American Standard Code for Information Interchange (ASCII) during mode V
asynchronous operation.

(3) ITA #2.
operation.

g. Rotate BIT RATE SELECT switch to one of 10 possible bit rate positions. First 7 positions (4800, 2400, 1200, 600,
300, 150, and 75) would only be used during a mode | synchronous operation (ASM1), whereas all 10 positions could be used
during a mode V asynchronous operation (ASM5 or ITA #2).

h. Depress INT CLK illuminated pushbutton. Observe that white lamp illuminates.
i. Depress either TP NORM or TP INVT illuminated pushbutton. Observe that white lamp illuminates.

(1) TP NORM. TP NORM/TP INVT pushbutton will normally be in this position because the eight bit position

(parity bit) for ASM1 and ASM5 data characters used in Automatic Digital Message Switching Centers (ADMSC) already
contain odd parity.

(2) TP INVT. This position of pushbutton enables parity bit of all core memory data characters used in Automatic
Electronic Switching Centers (AESC) to be inverted prior to transmission. This switch is not used for parity bits being
generated from the patchboard, because the patchboard parity bit is manually inserted (diode pin).

j- Depress either MSU or CSU illuminated pushbutton. Observe that white lamp illuminates.
(1) MSU is used for message switching unit operation.

(2) CSU is used for circuit switching unit operation.
operation:

Use this position to select International Telegraph Alphabet #2 during mode V asynchronous

The following pushbutton switches are used during CSU

(&) AUTO DISC. If AUTO DISC illuminated pushbutton is depressed during a CSU operation, observe that
white lamp illuminates. This automatically initiates a disconnect sequence after acknowledgment has been received for end
of text (ETX) during AUTO CORD mode. During MAN CORD mode of operation, AUTO DISC is automatically sent after
ETX block.

(b) XMIT DISC. If XMIT DISC illuminated pushbutton is depressed during a CSU operation, observe that
white lamp illuminates. Pushbutton is used to manually initiate a continuous transmission of disconnect signals (steady 1s)
which causes line or trunk involved to be disconnected (used in MAN CORD only).

(c) XMIT BUSY. If XMIT BUSY illuminated pushbutton is depressed during a CSU operation, observe that

white lamp illuminates. After depressing pushbutton, a busy signal is transmitted (alternate 1's and 0's). Pushbutton is used
in MAN CORD mode only.

(d) XMIT SR ACK. If XMIT SR ACK illuminated pushbutton is depressed during a CSU operation, observe
that white lamp illuminates. Lamp indicates a service request acknowledgment (SR ACK) is being transmitted (steady 0's).
It is used in MAN CORD mode only.

(e) XMIT SYNC. If XMIT SYNC illuminated pushbutton is depressed during a CSU operation, observe that
white lamp illuminates. Lamp indicates sync is being transmitted.

k. Depress either NORMAL or SELF TEST illuminated pushbutton.

(1) NORMAL. When pushbutton is depressed, observe that white lamp illuminates. This indicates



simulator (character reader, block reader, and block generator) is in an on-line condition.

(2) SELF TEST. When pushbutton is depressed, observe that green lamp illuminates. During a self-test
operation, output of the block generator is connected to inputs of the block reader and character reader to enable monitoring
of blocks and control characters generated. Refer td paragraph 4-3|for a typical example of self-test operating procedures.
While in self test, block generator will transmit a solid mark on output data line.

3-16. Core Send Mode, General

Selection of data from core memory is the normal method of transmission. The core send mode is selected when the
simulator is simulating a terminal transmitting into a switching center, since the switching center checks message format
(header information). The patch send mode may be selected when the simulator is simulating a switching center transmitting
to a terminal, since only coordination is being checked under these conditions. The 22 data characters available at the
patchboard are not sufficient to make up full header information. [ Paragraphs 3-17 through [3-19] provide operating
procedures for the core send mode. These procedures cover both manual and automatic (block-by-block and continuous)
operation. The patch send mode is described in paragraph 3-20)

3-17. Establishing Conditions of Test
a. Depress PTCH SEND/CORE SEND illuminated pushbutton to select CORE SEND position. Observe that white lamp
illuminates.

(1) CORE SEND. Source of data characters is originally from punched tape which has been written into core
memory. Source of control and framing characters will be control and framing character patchboard.

(2) PTCH SEND. This position of pushbutton would not normally be used unless core memory is malfunctioning.

b. Depress either AUTO CORD or MAN CORD position of AUTO CORD/MAN CORD illuminated pushbutton. Observe
that white lamp illuminates.

(1) AUTO CORD. Selects automatic coordination mode of operation whereby line coordination procedures (as per
DCAC-370-D175-1) are automatically performed by internal logic circuitry.

(2) MAN CORD. Selects manual coordination mode of operation whereby operator manually initiates transmission
of blocks, messages, and control characters by depressing START XMIT or XMIT 2CC pushbutton.

c. Depress either CONT or BLK/BLK position of CONT/BLK/BLK illuminated pushbutton.
illuminates.

Observe that white lamp

(1) CONT. Selects continuous mode of operation. In AUTO CORD, when end of block framing sequence is sent
during mode | operation, an answer timer is started while waiting for reply, and next block will be transmitted. After 82nd
character (or EM character) of second block is sent, and no answer for previous block has been received, sync characters will
be transmitted until timer expires. When timer expires before 82nd character (or EM character) is transmitted, transmitter
will continuously send data until 82nd character is sent, before initiating REP sequence. In MAN CORD and ETP STOP,
blocks will be terminated at 82d character or after EM character.

(2) BLK/BLK. Selection of block-by-block operation will provide positive control between transmitter and receiver.
In AUTO CORD after block (mode I) or message (mode V) is transmitted, no further blocks or messages will be transmitted
until an acknowledgment is received. In MAN CORD mode, all blocks will be terminated.

d. Rotate MESSAGE NO thumbwheel switches to select number of messages to be transmitted (1 to 99) from core
memory.

e. Depress MSG # STOP/COMP illuminated pushbutton to stop transmitting messages when number of messages
transmitted from core memory is equal to number of messages set up on MESSAGE NO thumbwheel switches. If MSG #
STOP pushbutton is not depressed, then message in core memory will continually be repeated.

(1) MSG # STOP lamp illuminates amber when pushbutton is in MSG STOP state.

(2) COMP lamp illuminates white when the number of transmitted messages equals number on MESSAGE NO
switch. COMP lamp extinguishes when either SOH or SOMS (mode V) sequence is transmitted or when BG RESET
pushbutton is depressed.
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f. Rotate XMIT LINE BLOCK COUNT NO thumbwheel switches to desired position for selecting total number of line
blocks to be transmitted in message. In position 00, message will be sent as it appears on tape.

g. Rotate RESPONSE TIME NO thumbwheel switches to desired position for selecting number of character times
between transmission of REP or CAN when no response has been received. Normally set up for one block length (automatic
mode only.) It. Rotate REPEAT NO thumbwheel switches only during manual mode of operation to determine number of
sync characters between blocks.

i. Rotate PAUSE TIME NO (X10MS) thumbwheel switches to select number of 10-millisecond intervals (pause time in
transmission) which will precede transmission of control characters in mode V operation.

j- Depress ETX STOP/ETX SENT illuminated pushbutton to automatically stop transmitting at end of each message.
To resume transmission, it will be necessary to depress START XMIT illuminated pushbutton. When ETX STOP/ETX SENT
is not in EXT STOP state, messages contained in core memory will continually be transmitted.

(1) ETX STOP lamp illuminates amber to indicate pushbutton is in ETX STOP condition.

(2) ETX SENT lamp illuminates white when an ETX character is transmitted and extinguishes when either start of
block or cancel sequence is transmitted.

k. Depress ETB STOP/ETB SENT illuminated pushbutton to automatically stop transmitting after each block is
transmitted (mode 1) or immediately (mode V). To resume transmission, it will be necessary to depress START XMIT
illuminated pushbutton (mode I) or ETB STOP/ETB SENT illuminated pushbutton and then START XMIT (mode V). When
ETB STOP/ETB SENT illuminated pushbutton is not in ETB STOP state, blocks contained in core memory will continually be
transmitted. During continuous mode of operation, block will be in nonterminated state.

(1) STB STOP lamp illuminates amber to indicate pushbutton is in ETB STOP state.

(2) ETB SENT lamp illuminates white when ETB character is detected during transmission and extinguishes when
start of block or cancel sequence is transmitted.

1. Depress ERR STOP/ERR illuminated pushbutton only during AUTO mode of operation to automatically stop
transmitting when either NACK or invalid ACK is detected on receive line.

(1) ERR STOP lamp illuminates amber to indicate pushbutton is in ERR STOP state.

(2) ERR lamp illuminates red to indicate NACK or invalid ACK was received. Observe that RPT BLK lamp also
illuminates red. If ERR lamp illuminates when ERR STOP/ERR illuminated pushbutton is in the ERR STOP state, operator
should proceed as follows:

(a) Depress START XMIT illuminated pushbutton to repeat transmission of same block.
(b) Observe that RPT BLK lamp and START XMIT lamp extinguish.

(c) If invalid ACK or NACK is still received, repeat steps (a) and (b) above until same block has been
transmitted three times.

(d) If NACK or invalid ACK is reply to third transmission of same block, observe that 3RPT lamp illuminates
red and audible alarm sounds (located on rear of control panel) to inform operator that error condition exists and requires
action.

(e) Depress XMIT CAN illuminated pushbutton. Observe that lamp illuminates amber.

() When correct acknowledgment (ACK?2) is received, observe that ERR, EXP ACK, and XMIT CAN lamps
extinguish.

(g) Determine cause of error in block and reload faulty core memory position(s), or take other necessary
action to correct fault.



m. Momentarily depress XMIT SYNC illuminated pushbutton only during CSU mode of operation to transmit sync
characters coded up on patchboard. Figures 39 through 3-11 show bit configuration coded up on patchboard during ASM1,
ASM5, and ITA #2 modes of operation. During manual or automatic mode of operation, observe that XMIT SYNC lamp
illuminates while sync characters are being transmitted.

3-18. Manual Transmission of Contiguous Control Characters
a. Rotate 2CC SELECT thumbwheel switch only during manual mode of operation to select which one of the following
control character sequences will be transmitted, when XMIT 2CC illuminated pushbutton is momentarily depressed:

(1) ACK 1. An acknowledge 1 character sequence is sent only upon request to notify transmitter that block has
been received correctly.

(2) ACK 2. An acknowledge 2 character sequence is alternately used with ACK 1 character sequence to
acknowledge correctly received blocks. In addition, ACK 2 is always used to acknowledge a CAN character sequence.

(3) NACK. A negative acknowledge character sequence is sent to indicate that an error has been detected while
receiving correctly framed block. It notifies sender to retransmit complete block, applicable to NACK.

(4) RM. Reject your message character sequence is sent to notify sending station of defect in properly framed
message that cannot be corrected by retransmission of block. Message will be canceled at sending station when RM receive
control character is detected.

(5) WBT. before transmitting character sequence is sent as response to correctly framed block informing sender
of message that no more blocks can be accepted.

(6) CAN. Cancel character sequence is sent to inform receiving station to cancel or disregard message being
received. In addition, CAN is used for ACK synchronization between send and receive side.

(7) REP. Reply character sequence is sent to direct receiver to send its last answer or response (ACK1, ACK2,
NACK, WBT, or RM).

(8) INV. Suspected invalid message character sequence is sent when an answer (WBT, RM, NACK, ACK1, or
ACK?2) is received that was not requested.

(9) ENQ. Enquiry character sequence is sent to request terminal station to ie: identify itself (only used with
AUTOVON system).

b. Momentarily depress XMIT 2CC llluminated pushbutton only during manual mode of operation, to transmit control
character sequence selected by 2CC SELECT thumbwheel switch.

(1) Mode I. XMIT 2CC lamp illuminates white to indicate control character sequence is being transmitted.

(2) MODE V. When XMIT 2CC illuminated pushbutton is momentarily depressed, pause time set up on PAUSE
TIME NO (X10MS) thumbwheel switches will be transmitted prior to transmission of control character sequence. When
control character sequence is being transmitted, XMIT 2CC lamp will illuminate white.

3-19. Alarm Conditions
a. Momentarily depress ALARM illuminated pushbutton to silence audible alarm. An alarm condition requires operator
action. ALARM lamp will illuminate red when one of the following conditions occur:

(1) RPT MSG
(2) 3RPT

(3) Terminate tape cycle (more than 90 characters in tape block). ALARM lamp will extinguish when START XMIT
illuminated pushbutton is momentarily depressed. ALARM lamp will also extinguish when RPT MSG pushbutton is
depressed for RPT MSG conclusion.

(4) NACK or BAD REPLY received when in ERROR STOP XMIT state.
(5) Error received when in ERROR STOP RCV state.
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b. Momentarily depress XMIT CAN illuminated pushbutton only during automatic mode of operation to transmit CAN
sequence. Observe that XMIT CAN lamp illuminates amber when CAN sequence is being transmitted. XMIT CAN lamp
extinguishes when ACK2 receive control character is detected.

c. Momentarily depress START XMIT illuminated pushbutton to perform any one of the following operations:
1)

(2) Resume data transmission after programmed halt.

Initiate data transmission.

(3) Retransmit REP or CAN control character sequences, after 3RPT condition.

d. Observe that START XMIT lamp illuminates amber to indicate when START XMIT illuminated pushbutton should be
depressed. After START XMIT illuminated pushbutton is momentarily depressed, the following lamps may illuminate during
message transmission or reception:

(1) XMIT DATA lamp illuminates white only when data is being transmitted or when block is in nonterminated
state.

(2) XMIT SYNC lamp illuminates white only when sync characters coded up on patchboard are being transmitted.

(3) EXP ACK lamp illuminates white only during automatic mode of operation to indicate an acknowledgment
control character has been requested. Lamp extinguishes when any receive control character except WBT has been
detected.

(4) XMIT REP lamp illuminates white only during transmission of REP sequence. Lamp extinguishes when any
receive control character except WBT has been detected. During MAN CORD mode, lamp illuminates when REP has been
sent from XMIT 2CC switch. Lamp extinguishes when RESET IND pushbutton is depressed.

(5) XMIT CAN lamp illuminates amber only during automatic mode of operation to indicate CAN sequence is being
transmitted. Lamp extinguishes when ACK2 receive control character has been detected.

(6) RM SENT lamp illuminates white only after transmission of RM sequence.

(7) NACK SENT lamp illuminates white only after transmission of NACK sequence. Momentarily depress RESET
IND pushbutton to extinguish lamp.

(8) CAN SENT lamp illuminates white only after transmission of CAN sequence. Momentarily depress RESET
IND pushbutton to extinguish lamp.

(9) INV SENT lamp illuminates white only after transmission of INV sequence. Momentarily depress RESET IND
pushbutton to extinguish lamp.

(10) 3RPT lamp illuminates red only when CAN or REP sequence is transmitted three times and no
acknowledgment is received in AUTO CORD or after a block has been retransmitted three times and no acknowledgment is
received. Lamp extinguishes when START XMIT illuminated pushbutton is momentarily depressed.

(11) BAD REPLY lamp illuminates red whenever the wrong acknowledgment control character is received (ACK1
instead of ACK2, or vice versa).

(12) RPT BLK lamp illuminates red only during automatic mode of operation to indicate block has to be
retransmitted due to an error condition. Lamp extinguishes when block is retransmitted.

(13) RPT MSG lamp illuminates amber only during automatic mode of operation to indicate message has to be
retransmitted due to either reception of RM or transmission of CAN in middle of transmitted message. Lamp extinguishes
when RPT MSG illuminated pushbutton is momentarily depressed, or when START XMIT pushbutton is depressed.

3-20. Patch Send Mode, General

The patchboard is provided as a part of the block generator to enable manual coding of control characters and tip to 22 data
characters. All control characters transmitted are selected from the patchboard. Data characters are transmitted from the
patchboard only in the patch send mode. The patch send mode may be selected when the simulator is



simulating a switching center transmitting to a terminal; that is, when it is required to check coordination but not message
format. When message format is important, use the core send mode. [Paragraphs 3-21]through[3-24 provide operating
procedures for the patch send mode. These procedures cover both manual and automatic (block-by-block and continuous)
operation. Coding of the patchboard is described in[paragraph 3-14|

3-21. Establishing Conditions of Test
a. Depress INT CLK/EXT CLK illuminated pushbutton to select INT CLK or EXT CLK position, as desired. Observe that
white lamp illuminates.

b. Depress PTCH SEND/CORE SEND illuminated pushbutton to select PTCH SEND position. Observe that white lamp
illuminates to indicate data and control characters will be transmitted from the patchboard.

c. Depress either AUTO CORD or MAN CORD position of AUTO CORD/MAN CORD illuminated pushbutton. Observe
that white lamp illuminates.

(1) AUTO CORD selects automatic coordination mode of operation whereby response to correct line coordination
is automatically performed by internal logic circuitry.

(2) MAN CORD selects manual coordination mode of operation whereby operator has capability to make
decisions. (For example, 2CC SELECT and XMIT 2CC switches enable operator to manually initiate control characters.)

d. Depress either CONT or BLK/BLK position of CONT/BLK/BLK illuminated pushbutton.
illuminates.

Observe that white lamp

(1) CONT selects continuous mode of operation. When end of block framing sequence is sent during mode |
automatic coordination, an answer timer is started while awaiting for reply, and next block will be transmitted. After 82d
character or EM character of second block is sent and no answer for previous block has been received, SYN characters will
be transmitted until timer expires. When timer expires before 82d character or EM character is transmitted, transmitter will
continuously send data, until 82d character is sent, before initiating REP sequence. During manual coordination, block will
not terminate when ETB STOP pushbutton is depressed.

(2) BLK/BLK selects block-by-block operation and provides positive control between transmitter and receiver.
After block (mode 1) is transmitted, no further blocks will be transmitted until acknowledgment is received.

e. Depress MSU/CSU illuminated pushbutton to select MSU position. Observe that white lamp illuminates.

f. Depress NORMAL/SELF TEST illuminated pushbutton to select NORMAL (on-line) position.
lamp illuminates.

Observe that white

g. Rotate CODE SELECT thumbwheel switch to one of the following three positions:

(1) ASM1 selects American Standard Code for Information Interchange (ASCII) during mode I/lll synchronous
operation.

(2) ASM5 selects American Standard Code for Information Interchange (ASCII) during mode V asynchronous
operation.

3)

h. Rotate BIT RATE SELECT thumbwheel switch to one of the 10 possible bit rate positions. Use first 7 positions (75,
150, 300, 600, 1200, 2400, and 4800) during mode | synchronous operation (ASM1) and all 10 positions during mode V
asynchronous operation (ASM5 or ITA #2).

ITA #2 selects International Telegraph Alphabet #2 during mode V asynchronous operation.

i. Momentarily depress BG RESET pushbutton to reset internal circuits of block generator.
j- Depress LAMP CHECK illuminated pushbutton. Observe that all block generator display lamps are illuminated.

k. Momentarily depress RESET IND pushbutton. Observe that XMIT REP, RM SENT/NACK SENT, and CAN

SENT/INV SENT indicators are extinguished.
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. Rotate PAUSE TIME NO (X10MS) thumbwheel switches only during asynchronous operations (mode V) to select
number of 10-millisecond intervals (pause time in transmission) which will precede transmission of control characters.

m. Rotate REPEAT NO thumbwheel switches only during manual mode of operation for selecting character count to
begin transmission of next block (mode 1) or transmission of next message (mode V).

n. Rotate XMIT LINE BLOCK COUNT NO thumbwheel switches to desired position for selection of total number of line
blocks to be transmitted per message.

0. Rotate XMIT LINE BLOCK COUNT NO thumbwheel switches to position 00 during patchboard transmission to
transmit an infinite message (last block never sent).

p. Rotate RESPONSE TIME NO thumbwheel switches to required position to select number of character times between
transmission of REP or CAN sequence, which no reply has been received. Normally set for about one block length
(automatic mode only).

g. Rotate INSERT PATCHBOARD thumbwheel switch to one of following three positions:

(1) ALL. Transmits 22 characters, coded on DATA CHARACTERS portion of patchboard, starting with first data
character position of each block.

(2) INH.
(3) BLK 1. Transmits only 22 characters during the first block.

Inhibits transmission of 22 data characters.

r. Rotate INSERT ABCDE thumbwheel switch to one of following three positions:

(1) ALL. Transmits ABCDE character configuration, coded on DATA CHARACTER portion of patchboard in all
blocks, at character count positions selected by ABCDE NO thumbwheel switches.

)
(3) LAST. Transmits only ABCDE character configuration, coded on patchboard, in last block.

INH. Inhibits transmission of ABCDE characters coded on patchboard.

s. Rotate ABCDE NO thumbwheel switches to desired position to select character count position on patchboard that the
"A" character of ABCDE characters will be transmitted. (For example, ABCDE number of 40 will place ABCDE characters in
positions 40, 41, 42, 43, and 44, respectively, of any blocks selected by INSERT ABCDE thumbwheel switch.

t. Rotate EOB NO BLOCK 1 thumbwheel switches to select character count position in the first block for inserting the
end of block (ETB or ETX) character. Normally set for 83.

u. Rotate EOB NO BLOCK 2 thumbwheel switches to select character count position in all blocks except first block for
inserting end of block (ETB or ETX) character. Normally set for 83.

3-22. Automatic Stop

a. Depress ETX STOP/ETX SENT illuminated pushbutton to automatically stop transmitting at the end of each
message. To resume transmission, momentarily depress START XMIT illuminated pushbutton. When ETX STOP/ETX
SENT illuminated pushbutton is not in ETX STOP state, messages coded up on patchboard will continually be sent.

(1) ETX STOP lamp illuminates amber only when pushbutton is in ETX STOP state.

(2) ETX SENT lamp illuminates white only when ETX character is detected during transmission.
extinguishes when either SOH, STX, or cancel sequence is transmitted.

Lamp

b. Depress ETB STOP/ETB SENT illuminated pushbutton during mode | to stop automatically transmitting after each
block is sent, or during mode V to stop transmitting immediately. To resume transmission, momentarily depress START
XMIT illuminated pushbutton. During mode V, to resume transmission, release ETB STOP illuminated pushbutton and then
depress START XMIT illuminated pushbutton. When ETB STOP/ETB SENT illuminated pushbutton is not in ETB STOP
state, blocks will continue to be transmitted. During continuous automatic mode of operation, blocks will be nonterminated.



(1) ETB STOP lamp illuminates amber only when pushbutton is in ETB STOP state.

(2) ETB SENT lamp illuminates white only when ETB character is detected during transmission. Lamp
extinguishes when SOH, STX, or cancel sequence is sent.

3-23. Alarm

a. Depress ERR STOP/ERR illuminated pushbutton only during automatic mode of operation to automatically stop
transmitting when either NACK or BAD REPLY is detected on the receive line.

ALARM lamp illuminates and audible alarm sounds during above conditions.

(1) ERR STOP lamp illuminates amber only when pushbutton is in ERR STOP state.

(2) ERR lamp illuminates red when either NACK or invalid ACK is detected on receive line. Lamp extinguishes
when proper acknowledgment is received.

(3) To resume transmission, depress START XMIT illuminated pushbutton.

b. Momentarily depress XMIT CAN illuminated pushbutton only during automatic mode of operation to transmit CAN
sequence. Observe that XMIT CAN lamp illuminates amber when CAN sequence is being transmitted. Lamp extinguishes
when ACK2 receive control character is detected.

3-24. Manual Transmission of Contiguous Control Characters

a. Rotate 2CC SELECT thumbwheel switch only during manual mode of operation to select which of the following
control character sequences will be transmitted, when XMIT 2CC illuminated pushbutton is momentarily depressed:

(1) ACK1 is sent only upon request to notify transmitter that block has been correctly received.

(2) ACK2 is used alternately with ACK1 to acknowledge correctly received blocks. In addition, ACK2 is always
used to acknowledge CAN character sequence.

(3) NACK is sent when an error has been detected during reception of correctly framed block to notify sender to
retransmit complete block applicable to NACK.

(4) RMA is sent to notify sending station of defect in properly framed block that cannot be corrected by
retransmission of block. Message is canceled at sending station when RM receive control character is detected.

(5) WRBT is sent as response to correctly framed block, informing sender of message that no more blocks can be
accepted.

(6) CAN is sent to inform receiving station to cancel or disregard message being received.

(7) REP is sent to direct receiver to send its last answer or response (ACK1, ACK2, NACK, RM, or WBT.)
(8) INV is sent when answer is received (WBT, RM, NACK, ACK1, or ACK2) that was not requested.

(9) ENQ is sent to request terminal station to identify itself (only used with AUTOVON system).

b. Momentarily depress XMIT 2CC illuminated pushbutton only during manual mode of operation, to transmit control
character sequence set up on 2CC SELECT thumbwheel switch, and as coded on the TCC and RCC patchboard.

c. Momentarily depress START XMIT illuminated pushbutton to perform any of the following operations:

(1) Initiate data transmission.

(2) Resume data transmission after programmed halt (ETB STOP, ETX STOP, ERR STOP, or 3RPT) of block.

(3) Retransmit REP or CAN control character sequences after 3RPT condition, or repeat block after a 3RPT
condition.

(4) Extinguish ALARM lamp when either 3RPT, RPT MSG, or ERR STOP condition has occurred while START
XMIT lamp is illuminated.
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d. After START XMIT illuminated pushbutton is momentarily depressed, START XMIT lamp extinguishes. Any of the
following lamps may illuminate during message reception or transmission:

(1) XMIT DATA lamp illuminates white when data is being transmitted or when block is in nonterminated state.

(2) XMIT SYNC lamp illuminates white when sync characters coded up on patchboard are being transmitted.

(3) EXP ACK lamp illuminates white during automatic mode of operation to indicate acknowledgment control
character has been requested. Lamp extinguishes when any receive control character, except WBT, has been detected.

(4) XMIT REP lamp illuminates white during transmission of REP sequence. Lamp extinguishes when any receive
control character except WBT, has been detected.

(5) XMIT CAN lamp illuminates amber during automatic mode of operation to indicate CAN sequence is being
transmitted. Lamp extinguishes when ACK2 receive control character is detected.

(6) RM SENT lamp illuminates white during transmission of RM sequence. Momentarily depress RESET IND
pushbutton to extinguish lamp.

(7) NACK SENT lamp illuminates white during transmission of NACK sequence. Momentarily depress RESET
IND pushbutton to extinguish lamp.

(8) CAN SENT lamp illuminates white during transmission of CAN sequence. Momentarily depress RESET IND
pushbutton to extinguish lamp.

(9) INV SENT lamp illuminates white during transmission of INV sequence. Momentarily depress RESET IND
pushbutton to extinguish lamp.

(10) 3RPT lamp illuminates red when CAN or REP sequence is transmitted three times and no acknowledgment is
received, or after a block has been retransmitted three times due to receipt of NACK or BAD REPLY. Lamp extinguishes
when START XMIT pushbutton is depressed.

(11) BAD REPLY lamp illuminates red when the wrong acknowledge control character is received.

(12) RPT BLK lamp illuminates red during automatic mode of operation to indicate block must be retransmitted due
to error condition. Lamp extinguishes when block has been retransmitted.

(13) RPT MSG lamp illuminates amber during automatic mode of operation to indicate message has to be
retransmitted due to either reception of DISC in middle of transmitted message or transmission of CAN. Lamp extinguishes
when either RPT MSG or START XMIT illuminated pushbuttons are momentarily depressed.

(14) REPLY TIME lamps count number of character times (0 through 99) between either transmission of REP,
CAN, or BP character and receipt of valid return control character.

(15) ALARM lamp illuminates red when one of following conditions occur: RPT MSG, 3RPT, terminate tape cycle
(more than 94 characters in tape block, ERROR STOP RCV and received error, or ERROR STOP XMIT and transmitted
error.) Lamp extinguishes when START XMIT, TERM, or START RCV illuminated pushbuttons are momentarily depressed.

3-25. Core Memory Operating Procedures

Core memory controls and indicators provide the simulator with capabilities of writing in messages and characters. The
message write-in cycle can be terminated when specified conditions warrant termination. Character locations in memory can
be monitored or written into. When power to core memory has to be turned off. core memory can be inhibited to prevent
errors from being introduced into core memory or inhibited to prevent erroneous data from being written in. Data received is
inhibited from shifting to the transmit half of core memory by a Disable switch at the rear of logic shelf A2. The simulator
logic is locked in the MEM NORM position by this switch.

a. Message Input. When a message is to be written into core memory for transmitting purposes, proceed as follows: I
(1) Ensure that the Disable switch is on and the MEM NORM light is illuminated.

(2) Depress momentarily WRITE MSG illuminated pushbutton: WRITE MSG lamp extinguishes. This allows
transfer of paper tape data in the ASR set into the transmit side of core memory.
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Transfer of data continues until message is transferred. When message has been transferred to memory, WRITE MSG lamp
illuminates.

b. Character Input. When CORE MEMORY toggle switch is to be used to write a character into core memory or modify
a character already existing in core memory, proceed as follows:

(1) Ensure that the Disable switch is or and the MEM NORM lamp Is illuminated.

(2) Rotate CHAR NO thumbwheel switch to the character position into which the character coded on the CORE
MEMORY toggle switch is to be written.

(3) Rotate BLOCK NO thumbwheel switch to the number of tile block into which the character coded on CORE
MEMORY toggle switch is to be written.

(4) Depress XMIT/RCV illuminated pushbutton to required position to select the half into which memory characters
are to be written.

(5) Set CORE MEMORY toggle switches to positions corresponding to the eight-bit character code to be written
into core memory. Up position represents logic 1; down position represents logic 0.

(6) Depress momentarily WRITE CHAR illuminated pushbutton. This causes eight-bit character coded on the
eight toggle switches to be written into core memory selected location.

c. Terminating Message Input From ASR Set. When a message is being written into core memory from the ASR set,
and the block length exceeds 94 characters or number of blocks exceeds 20, TERM pushbutton lamp illuminates red,
ALARM pushbutton lamp illuminates red, and audible alarm energizes. When this condition occurs, momentarily depress
TERM illuminated pushbutton to terminate the paper tape to memory input cycle.

d. Monitoring Core Memory Data. When information in core memory is to be monitored, proceed as follows:

(1) Depress ADDRESS/DATA illuminated pushbutton to select one of the following functions:
(&) ADDRESS. Causes display lamps to monitor 12-bit address.
(b) DATA. Causes display lamps to monitor 8-bit data character.
(2) Rotate BLOCK NO thumbwheel switch to the number of the block in which the address or data of one
character location is to be displayed in the 12 display lamps.
(3) Rotate CHAR NO thumbwheel switch to the number of the character to be monitored. This character will be
located in the block selected by BLOCK NO thumbwheel switch.
(4) Transfer the address selected by BLOCK NO and CHAR NO thumbwheel switches to the transmit or receive
half of core memory, by depressing XMIT/RCYV illuminated pushbutton for one of the following functions:
(a) Depress XMIT to monitor transmit half of core memory.
(b) Depress RCV to monitor receive half of core memory.
(5) Depress MONITOR SELECT LOCATION illuminated pushbutton. This causes display lamps to monitor
location in steps (2) through (4) above.

e. Inhibiting Core Memory. When it is required to disable all core memory cycles power off procedure), INH MEMORY
illuminated pushbutton should be depressed. Pushbutton illuminates red when depressed. When MONITOR SELECT
LOCATION pushbutton is in unlit position. the output of the data or address registers will be monitored.

f. Transferring Received Data for Retransmission. Under certain controlled conditions, it may become necessary to
transmit data that has been written into the receive half of core memory. When this is required, the Disable switch located on
the rear of logic assembly A2 must be unsealed, and turned to the OFF position. This will cause the Audible Alarm to sound
and the MEM NORM/MEM INVT switch to go to MEM INVT. The Simulator is now prepared to transmit from the receive side
of memory. The MEM NORM/MEM INVT switch is now activated and can be utilized to alternate between the receive and
transmit halves of memory. The audible alarm will continue to sound, and can only be reset by placing the MEM
NORM/MEM INVT switch to MEM INVT and the Disable switch to the ON position.

CAUTION
Whenever the simulator is used in this mode of operation, it must only be used on one circuit. Upon
completion of such use, the transmit side of memory must be totally cleared of all data, and reloaded
with the desired test message data prior to use of the simulator on another circuit.
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g. Memory Printout. When manual printout of data received is required, proceed as follows:

(1) Rotate AUTO PRINT CONTROL thumbwheel switch to OFF position. This causes all possible automatic
printout modes to be disabled.

(2) Ensure that XMIT/RCV illuminated pushbutton is depressed for one of the following functions:

(&) RCV. Printout is from receive side of core memory.
(b) XMIT. Printout is from transmit side of core memory.

(3) Rotate BLOCK NO thumbwheel switch to the number at which the block printout will start.

(4) Depress PRINT BLOCK illuminated pushbutton. This causes printout of the line block, selected by BLOCK NO
thumbwheel switch. PRINT BLOCK lamp extinguishes when depressed and printout begins. Pushbutton illuminates white
when printout is completed. Pushbutton can only be depressed when illuminated.

(5) Momentarily depress END PRINT illuminated pushbutton when desired to terminate the printout of data when
in automatic printout mode. Printout terminates at end of current line block.

3-26. ASR Set Operating Procedures

Procedures for coding data on paper tape using the ASR set are combined in a and b below. (a provides instructions for
coding in mode | ASCIIl. Tape preparation in mode V ASCII and ITA #2 is identical to tape preparation in mode |1 ASCII.)
When coding ITA #2, it is required that shift out (SO) and shift in (SI) characters be used (b.); these characters may be used
in ASCII mode | or mode V when desired.

a. Mode | and Mode V ASCIl. When coding paper tape in mode | and mode V ASCII using ASR set keyboard and
reperforator, proceed as follows:

(1) Set MODE switch to position T; this connects transmitter-distributor and typing unit to simulator. Typing unit
copies what is being transmitted from the transmitter-distributor or received from a distant station. The keyboard and
reperforator are on the auxiliary local circuit. Tape can be prepared on reperforator from keyboard without interfering with
transmission on external signal line.

(2) Depress CTRL (control) key and A key simultaneously. This causes SOH character to be coded on tape.

(3) Depress the corresponding key for each data character to be coded. Up to 80 data characters can be encoded
in mode | and up to 90 data characters in mode V.

(4) Depress CTRL key and W key simultaneously. This (causes ETB character to be coded on tape. When the
last block in mode | contains 79 characters or less, depress CTRL key and Y key before coding ETB character. This causes
EIM character to be coded on tape.

(5) Depress CTRL key and B key simultaneously. This causes STX character to be coded. The STX character
will be the first character for all blocks encoded after first block.

(6) Repeat step (3) and (4) above.

(7) Encode the last block as follows:

(&) Repeat steps (5) and (3) above.

(b) When the last block contains the required number of data characters, depress .CTRL key and C key
simultaneously. This causes ETX character to be coded. When the last block in mode | contains 79 characters or less,
depress CTRL key and Y key before coding ETX character. This causes EM character to be coded.

(8) Remove coded paper tape from reperforator and place in transmitter-distributor.

(9) Data on the coded paper tape may now be written into the simulator core memory by performing procedures
described in b below.

b. SO and SI Character Coding. When coding for mode V ITA #2 operation, the coding procedure is same as the
procedure described for mode | ASCII (a above). However, when it is necessary to use upper case or lower case letters in
mode V ITA #2, proceed as follows:

(1) Upper case. Depress CTRL key and N key. This causes character SO to be coded and all following
characters to be upper case.
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(2) Lower case. Depress CTRL key and O key. This causes character O to be coded and all following characters
to be lower case.

3-27. Stopping Procedures

a. Depress INH MEMORY illuminated pushbutton on core memory and observe that red lamp illuminates. This will
prevent erroneous conditions from being developed in core memory during removal and application of power.

b. Set POWER ON/OFF switch on the core memory power supply to OFF. This will remove power from core memory
drive and logic power supplies.

c. Set circuit breakers 1 through 4 on power supply shelf to OFF. All power is now removed from the simulator.
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CHAPTER 4
ORGANIZATIONAL MAINTENANCE

4-1. Scope of Maintenance
The maintenance duties assigned to the operator of the simulator are listed below together with a reference to the paragraphs
covering the specific maintenance function. These duties do not require special tools or test equipment.

a. Daily preventive maintenance checks and services|(para 4-3).

b. Cleaning (para 44).
c. Repaird(para 4-5).

4-2. Preventive Maintenance

a. Preventive maintenance is the systematic inspection, repair, and cleaning of the simulator to prevent the occurrence
of trouble, to reduce down time, and to assure that the equipment is serviceable.

b. The daily preventive maintenance checks and services charf (para 4-3) outlines functions to be performed each day.
These checks and services are to maintain Army electronic equipment in combat serviceable condition; that is, in good
general (physical) condition and in good operational condition. To assist in maintaining combat serviceability, the chart
indicates what to check, how to check, and what the normal conditions are; the References column lists the paragraphs that
contain detailed repair or replacement procedures. If the defect cannot be remedied by performing the corrective actions
indicated, higher level maintenance or repair is indicated. Records and reports of these checks and services must be made
in accordance with the requirements set forth in TM 38-750.

4-3. Daily Preventive Maintenance Checks and Services Chart

Sequence
No. ltem Procedure References
1 Completeness ......ccceeveeeeeeeeeeeeeeeeeeeeennn See that equipment is complete.
2 Indicator [enses..........ccooveeiiiieieeiiiinaans Check indicator lenses for cracks................. |_Para 4-5
3 Controls and indicators While making operating checks (items Higher level of maintenance is
4 through 21), observe that mechan- required.
ical action of each switch is smooth
and free of external or internal binding
and no excessive looseness is
apparent.
4 Circuit breakers 1 through 4 ................ SetoN ON Higher level of maintenance is required.
5 Core memory power supply, Set to ON. Observe that power lamp Higher level of maintenance is

POWER ON/OFF switch. illuminates. required.

6 ASR set controls: Set the controls as follows: Higher level of maintenance is required.

a. ON LINE/OFF LINE/LOC a. ON LINE position
switch.
b. Mode switCh ......cccooviiiiiiiiiieieeen, b. T PpoSition .....cccccvvvviiiiii

Sequence
No. Item

7 Core memory, INH MEMORY ............

pushbutton.

8 Character reader LAMP
CHECK pushbutton.

9 Character reader controls:

a. INT CLK/EXT CLK
pushbutton.

b. BIT RATE SELECT switch..........

c. CODE SELECT switch ...............

d. PAR CONT/PAR DATA
pushbutton.

e. PAR NORM/PAR INVT
pushbutton.

f. ALL RCVD/LAST RCVD
pushbutton.

10 Character reader CR RESET and
RESET IND pushbuttons.
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Procedure

Set to unlit position...........cccccvvvviiii,

a. Depress (first time). LAMP CHECK
indicator illuminates. Observe
that all character reader and
core memory indicator lamps
are illuminated. There are no
lamps in CR RESET, and
RE-SET IND, WRITE CHAR,
and END PRINT pushbuttons.

b. Depress (second time). LAMP
CHECK indicator extinguishes.
Observe that all character
reader and core memory
indicator lamps illuminated in
step a are extinguished.

Set controls as follows:

a. INT CLK. Observe that INT CLK
indicator lamp illuminates.

b. 4800

C. Asdesired......ccccoveiiiiiiiiiiiiiiieiiiieeeeen,

d. PAR CONT. Observe that PAR
CONT indicator lamp illuminates

e. PAR NORM pushbutton. Observe
PAR NORM indicator lamp
illuminates

f. ALL RCVD. Observe that ALL

RCVD indicator lamp illuminates.

Depress. Note that-

a. The following indicator lamps extinguish:

(1) ERROR 1/ERROR 2
(2) SOH/STX

(3) ETB/ETX

(4) ACK 1/ACK 2

(5) NACK/RM

(6) WBT/START

(7) CAN/REP

(8) INV/ENQ

(9) EM/MC

References

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is required.
Higher level of maintenance is required.

Higher level of maintenance is
required.

Higher level of maintenance is

required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.



Sequence

No.

11

12

Item

Block reader LAMP CHECK
pushbutton.

Block reader controls:
a. MSU/CSU pushbutton

b. INT CLK/EXT CLK
pushbutton.
c. CONT/BLK/BLK pushbutton -

d. RPAR NORM/RPAR
INVT pushbutton

e. START SOB/START SOH
pushbutton.

f. ALL RCVD/LAST RCVD
pushbutton.

g. CODE SELECT switch ................
h. BIT RATE SELECT switch ..........

i. DISPLAY LOCKUP switch...........

j- RCV/PRINT LINE
BLOCK COUNT NO
Switches

k. NORM PRINT/SEL
PRINT pushbutton.

a.

Procedure

One indicator in each of the follow-
ing split screen Indicators illumi-
nates (unless otherwise noted):

(1) SYNC/FRAME (Both are
lit.)

(2) DATA/CONTROL (Not lit in
ASMI) (CONTROL only
during ASM5 or ITA #2)

Depress (first time). LAMP
CHECK indicator illuminates:
Observe that all indicator lamps
associated with block reader other
than BR RESET and RESET
IND, illuminate.

Depress (second time). LAMP
CHECK indicator extinguishes.
Observe that all block reader Indi-
cator lamps illuminated in step a
are extinguished.

Set controls as follows:

a.

—

k.

MSU position. Observe that MSU
indicator lamp illuminates.

INT CLK position. Observe that
indicator lamp illuminates.

As required. Observe that indicator
lamp illuminates.

RPAR NORM position. Observe
that RPAR NORM indicator lamp
illuminates.

START SOH position. Observe
that START SOH indicator lamp
illuminates.

ALL RCVD position. Observe that
ALL RCVD indicator lamp illumi-
nates.

P (=To [T o
4800 e e
SOH POSItioN ....evvviiiiiiiiieee i e

02

SEL PRINT position. Observe that
SEL PRINT indicator lamp il
luminates.

References

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required

Sequence
No. Item

. AUTO PRINT CONTROL
SWITCH.

m. RCV PAUSE switch ..............oou.....

13 Block reader BR RESET,
RESET IND pushbuttons.

14 Block generator LAMP
CHECK pushbutton.
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Procedure

MSG POSItioN .....covveeeeiiiiiiiiiiieeees e

Depress. Note that-

The following indicator lamps ex-
tinguish:

(1) ETB/ETX

(2) CAN/REP

(3) EM/MC

(4) INV/ENQ

(5) WBT/START

(6) NACK/RM

(7) ACK 1/ACK 2

(8) SOH/STX

(9) CPE/BPE

(10) SELE/BFE

(11) NCCE/BLE

(12) SEQE/RPE

One indicator of DATA/CONTROL
(CONTROL only during ASM5 or
ITA #2) split screen indicator

illuminates.

The following indicator lamp
illuminates

CHAR FRAME only during
ASM 1

Depress (first time). LAMP
CHECK indicator llluminates. Ob-
serve that all block generator dis
play lamps are illuminated. There
no lamps In BG RESET and RE-
SET IND pushbuttons.

Depress (second time). LAMP
CHECK indicator extinguishes.
Observe that all Indicator lamps

References

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

[Para 4-5]

Higher level of maintenance is
required.



Sequence
No. Item
15 Block generator controls:

16

17

18

19

a. INT CLK/EXT CLK
pushbutton.

b. PTCH SEND/CORE SEND
pushbutton.

c. AUTO CORD/MAN CORD
pushbutton.

d. MISU/CSU pushbutton ..................

e. CONT/BI1,K/BLK
pushbutton.

f. NORMAL/SELF TEST
pushbutton.

g. TP NORM/TP INVT
pushbutton.

h. BIT RATE SELECT switch.............
i. CODE SELECT switch ..................
j- PAUSE TIME NO

(X10MS) switches.
k. MESSAGE NO switches ...............
. XMIT LINE

BLOCK COUNT NO
switch.

Ready Status. Observe that SYNC a

Character Reader

ASR set tape reader .............ccceeeeeenn.

Core memory WRITE MSG
illuminated pushbutton.

ASR set control lever .........ccooocvvvvnene.

Block reader START RCV
illuminated pushbutton.

Procedure

illuminated in step a above are
extinguished.

Set the controls as follows:

a.

INT CLK position. Observe the
INT CLK indicator lamp illumi-
nates.

CORE SEND position. Observe that
CORE SEND indicator lamp il-
luminates.

AUTO CORD position. Observe that
AUTO CORD indicator lamp ii-
luminates.

MSU position. Observe that MSU
indicator lamp illuminates.

As required. Observe that required

implicator lamp illuminates.

SELF TEST position. Observe that
SELF TEST indicator lamp il-
luminates.

TP NORM position. Observe that
TP NORM indicator lamp illumi-
nates.

4800 e

AS dESIred .....cocovvveiiiiiiei e,
B5
02

10 e

Note

References

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

nd FRAME indicators are illuminated on both the Block Reader and

Load test tape B (properly framed

message).

Depress. Observe that core memory

a.

b.

WRITE MSG indicator lamp extin-
guishes.

Set to RUN position. Note that
after approximately 30 seconds,
core memory WRITE MSG indi-
cator lamp illuminates.

Set to STOP position. Note that
core memory WRITE MSG indi-
cator lamp remains illuminated.

Depress. Observe that block reader

START RCYV indicator lamp extin-
guishes.

Higher level of maintenance is
required.

Higher level of maintenance is

required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Sequence
No. Item

20 Block generator XMIT CAN
pushbutton.

21 Block generator START XMIT
illuminated pushbutton.

Change 3 4-3
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Procedure

Depress. Note that-

a.

b.

XMIT CAN indicator lamp
momentarily illuminates.
Block generator CAN SENT indi-

cator lamp illuminates.
Character reader CAN and ACK2
indicator lamps illuminate.
Block reader CAN and ACK2 indi-
cator lamps illuminate.

Depress. Note that-

a.

b.

Block generator START XMIT in-
dicator lamp extinguishes during
block generator operation.'

The following indicator lamps on
the block reader and character
reader illuminate:

(1) ETB/ETX

(2) CAN/REP

(3) Deleted

(4) WBT

(5) ACK 1/ACK 2

(6) SOH/STX

(7) DATA (during ASM1 only)

Neon lamps on line block display
panel are illuminated during
modes of operation shown below:

(1) ASML1. 84 characters are dis-
played; bits 1 and P of
first character positions
are illuminated.

(2) ASMS5. 90 characters are dis-
played; bits 1, 2, 3, 4 and
P of first character position
are illuminated.

(3) ITA#2. 90 characters are
displayed; bits 1, 2, 3, 4,
and 5 of first character
positions are illuminated.

d. [Eigure Z-Tlillustrates the correct

message printout for ASR set.
Compare message printout with
correct message. If printout is
correct and no error conditions
were observed in preceding steps,
it is assumed that simulator is
operational.

References

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.

Higher level of maintenance is
required.
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Figure 4-1. Test type B normal printout.

4-4. Cleaning
Inspect the exterior surfaces of the simulator. The exterior surfaces should be clean, free of dust, dirt, and grease.
a. Remove dust and loose dirt with a clean, soft cloth.
b. Remove grease and ground-in dirt from the cabinet; use a cloth dampened (not wet) with cleaning compound.

c. Clean the control panel and line block display panel; use a soft clean cloth. If dirt is difficult to remove, dampen the
cloth with water; use mild soap if necessary.

CAUTION
Make sure cloth is well wrung out. Do not let water run down into thumbwheel switches

4-5. Replacement of Indicator Lamps and Lenses

The following procedures are required to replace indicator lamps and lenses in the control panel indicators and illuminated
pushbuttons:

a. Grasp indicator or pushbutton lens assembly with thumb and forefinger, and pull until lens assembly comes free.
b. Remove defective lamp from rear of lens assembly, and replace with new lamp as follows:

(1) Replace lamps in all split-screen lens assemblies with type 330 or 382 lamp.

(2) Replace lamps in all single-function lens assemblies with type 345 lamp.
c. Push lens assembly back into place over the pushbutton or indicator.

d. Test the new lamp by depressing appropriate LAMP CHECK pushbutton.

TM 11-5895-581-15/NAVSHIPS 0967-324-0120/TO 31W1-4-194-1
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CHAPTER 5

FUNCTIONING CHARACTER
READER

SWITCH AND LAMP SIGNALS REC

Section . SYSTEM FUNCTIONING
5-1. Simulator Block Diagram Description

(fig. 1)

The simulator provides a means of testing and monitoring two AUTODIN circuits. Patching is performed at in AUTODIN e

GENERATOR

I
I
|
|
Line stack { auToom
l
I
l
I

e DISPLAY

teletype patch bay. A receive plug is provided for the character reader, a second receive plug for the block reader, and a
send plug for the block generator. The character reader and block reader portions of the simulator operate independently,
and may be patched to the receive sides of two different teletype lines. The block generator performs programmed
transmissions of test messages, and must be used with the same line as the block reader. In this way, the block generator
responds properly to signals received from the distant end. oc Somngs
a. The character reader performs a monitoring function only. It is patched to either the send or receive side of a line
under test, and monitors all transmitted characters. Character mode and baud rate are established by switches at the control
panel. As characters are received from the distant end the character reader lights lamps at the control panel to indicate ANEL
presence of specific control characters, framing characters, and correct parity in either control or data characters. ADDRESS

b. The block reader, like the character reader, performs a monitoring function and is patched to the send or receive side
of a teletype line. The functions performed include those of the character reader, and functions that provide a more detailed
check of incoming characters. Block format and message format is checked and displayed. Links with the core memory and
the block generator enable the storage and printout of messages, and the automatic transmission of messages and control
characters to the distant end. A line block display, controlled by the block reader, displays any selected block of characters.

c. In automatic operation the block generator must be used on the same line as the block reader. The block reader
interprets received control characters and exerts send control over the block generator. Only in this way can the block
generator respond correctly to control characters at the normal transmission rate. Messages to be transmitted are taken from
the core memory or from the patch panel (part of the control panel). When the patch panel is used as the source, diode
push-pins are inserted in the panel to specify the binary configurations of the control characters and 22 data characters. The
block generator places these characters on the line, one by one and in the proper sequence. Response from the distant end SWITCH AND LAMP SIGNALS
is checked by the block reader.

d. When the core memory is used to supply test messages, the memory is loaded previously from the teletype set or by

PATCH BAY

BLOCK

SWITCH AND LAMP SIGNALS READER

REC

CONT. AND DATA

PAYCH PANEL
(P/0 BLUCK
:OENTRC:. GENERAVOR)

| CONT I DATA
¥

CONTROL

DATA

ASR
INTERFACE

MEMORY
POWER
SUPPLIES

I

l

l

|
o
SEND ,
P

|

l

|

|

BLOCK

GENERATOR SEND

the block reader. Thus it is possible to transmit a message punched on tape or to retransmit a message received from the i

distant end. In both cases, data only are taken from memory; actual control characters are determined by the diode push-pin

configuration in the control section of the patch panel. The memory, therefore, selects control characters by addressing THS#ws-581-15-00
positions in the patch panel. Data characters and control characters are presented to the block generator for transmission . . .

over the line. Figure 5-1. Simulator, block diagram.

e. The core memory stores up to 4096 8-bit words and operates by instruction from the memory control. The memory
control responds to both the block reader and the block generator, and instructs the core memory to store and to read out
words as needed. Memory readouts go to the block generator for transmission on a line or to the teletype set to be printed.
Words for storage are supplied by the block reader and by the teletype set.

5-1
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f. Regulated de power for the coordination simulator is supplied by a power supply shelf and the memory power supply.
Five individual supplies form the power supply shelf and supply the required de voltages for all circuits except the ferrite core

memory. The memory power supply consists of two separate supplies that provide the required de voltage for the ferrite core
memory.

5-1.1 Logic Diagrams

a. The logic diagrams referenced, for explanation of the principles of operation, are divided into functional categories
(Block reader, Block generator etc.) based upon functional areas of operation.

b. There are both inter and intra connections between the functional groupings. The logic diagrams have been
annotated to assist the reader in tracing signals within a function group and between function groups.

c. The logic diagrams have each been given two numbers to permit the tracing of signals. These numbers appear in
the lower right hand corner of each drawing. The number not enclosed in the circle defines the interconnection key, while the
number within the circle defines the interconnection key. The interconnection key number is constant for a given figure while
the intraconnection key number is increased by increments of 1 for each sheet of the drawing. The following chart lists the
figure number, functional group name and interconnection key number associated with that group.

Figure Key
No. Functional Group No.
[5-9] Character Reader 1
Block Reader 2
Block Generator 3
5-34 Memory Control 4
Control Panel 5
Master Timing Generator 6
5-39 ASR Interface 7

e
(v |- TO PARITY GROUP
PR
TO FRAME
AND CLOCK
CIRCUIT
( SYN
13 N
- ASMI
2 e DECODE
38
FROM MESSAGE _{ ASMS
$LOCK CONTROL s
DECODE
> Ip gumscren
DTS 1B THAU D-LEVEL
78 rROK | 38 DECODE - MESSAGE
o o8 8LOCK CONTROL
REGSTERS {MODE v ONLY}
1TA2
DECODE
TTAZ
FROM MESSAGE
L
» AScO
E-LEVEL AsCT
t“ DECODE DECODE
7/

TNSE93- 58 -13-F4

Figure 5-4. Character decode block diagram.



d. Logic signals are traced within a functional group based on the tagging line notation associated with the signal name.
For example; assume that you wish to trace a signal from sheet 2 and the tagging line indicated 6D2A. This indicates that
the signal will be found on sheet (6) of the same functional group, at the coordinate D2 and subcoordinate A.

e. Logic signals are traced between functional groups in the same manner as stated in d above, however; an addition
designator has been added to the tagging line.

For example; assume that you are tracing a signal and the tagging line indicates (4-6D2A), this indicates that the
signal goes to functional group 4 and will be found on sheet (6) of functional group 4 as an aid to identify interconnecting
logic signals, all interconnections tagging lines are enclosed in ( ).

f. Signals that are interconnected with switches on the control panel are identified by the switch number to which they
connect, (i.e., (5-S101)). Logic signals going to/ from the control panel are identified in the same manner as all other logic
signals.

5-2. Character Reader Simplified Block Diagram Description

a. The character reader accepts characters (CHAR RDR DATA INPUT) from the monitored line, decodes the
characters, and displays all control and framing characters Serial characters are shifted into the input registers by clock
pulses received from the frame and clock circuits. The contents of the input registers are made available to the character
decode, which identifies each control and framing character received.

b. Partial decoded outputs from the character decode are sent to parity circuits for detection of parity errors The parity
errors are then displayed at the control panel. Fully decoded control and framing characters are fed into the following
circuits:

(1) Character store. The fully decode characters received are retained until reset automatically, or reset from the
control panel. The outputs from the character store are sent to the control panel for display.

(2) Message block control. The message block control distinguishes between control and data characters during
all modes of operation and displays the type of character received at the control panel.

5-3. Input Registers Block Diagram Description

(figs. 5-3 and[5-9 (1))
a. The input data register receives serial characters from the character reader data input line, and shifts the bits

one at a time into the register under control of the receive clock. A transition from mark to space signifies the start, of each
character. The space is shifted in as a part of the character, and when the space is stored in the last stage of the register of

an OA indication is sent to the frame and clock circuit to start generation of clock pulses CP1 through CP8.

Change 3 5-2.1/(5-2.2 blank)
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b. Under control of these clock pulses a parallel shift takes place, transferring tile contents of the input data register to
the input storage register. After the transfer the input data register is set to all is, removing the OA indication. When this is

done the input data register is fire to accept the next character.

c. The input storage register provides temporary storage for each received character. Outputs of the register go to the
character decode circuit, where individual control characters are identified. A separate clear function is not provided for the
input storage register; it is jam set from the input data register, and each character that enters the input storage register
erases the previous character.

d. The contents of both the input data register and the input storage register are made available to the contiguous
control character detector. This circuit performs a continual comparison of the contents of the two registers, and produces a
2CC indication whenever the contents of the two registers are identical. Immediately before the transfer from the input data
register to the input storage register (when characters are stable in both registers) the 2CC indication is stored. If the
registers contain identical characters at this time a 2CCS indication is produced.

5-4. Character Decode Block Diagram Description
(figs. 5-4 and B-9(2)) |

The character decode circuits consists of a series of gates used to identify each control and framing character received.

a. C-Level Decode. The c-level decode gates are used to decode bits 1B through 3B received from the input storage
register.

b. D-Level Decode. The d-level decode gates are used to decode bits 4B through 6B received from the input storage
register.

c. E-Level Decode. The e-level decode gates are used to decode bits 7B and PB received from the input storage
register.

d. ASM1 Decode. The ASM1 decode gates provide fully decoded characters upon receiving partially decoded
character inputs from c-, d-, and e-level decode gates, and ASM1 and frame signals. All fully decoded characters are
dependent upon ASM1 and frame signals with the exception of the SYN character which is only dependent upon the ASM1
signal.

DECODED CONTROL CONTROL CONTROL
FROM CHARACTERS CHARACTER [l CHARACTERS. 10 CONTROL PANEL
CHARACTER STORE FOR DISPLAY
DECODE
CONTROL AND | CC
FRAMING
cHARACTER JERE
DETECTOR EOB
0B TO MESSAGE
BLOCK CONTROL
FROM DECODED FRAMING
CHARACTER CHARACTERS FRAMING [ FRAMING

CHARACTERS 1O CONTROL PANEL
FOR DISPLAY

CHARACTER

STORE

R T
L L
BLO LF4NS

TM5895-58i-15-73

Figure 5-5. Character store block diagram.
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e. ASCIl Decode. The ASCII decode gates provide fully decoded characters upon receiving partially decoded character
inputs from c-, d-, and eleven decode gates, and ASCII and frame signals.

f. ITA2 Decode. The ITA2 decode gates provide fully decoded characters upon receiving partially decoded character
inputs from c- and d-level decode gates, and ITA2 signals.

g. ASM5 Decode. The ASM5 decode gates provide fully decoded characters upon receiving partially decoded
character inputs from c-, d-, and eleven decode gates, and ASM5 signals.

5-5. Character Store Block Diagram Description

(figs. 55 and 5-9(3)},[(@)[(9)

a. Control and Framing Character Stores. The control character store circuits are used to store fully decoded control
characters through the use of latch configurations (NAND) gate flip-flops). The fully decoded control characters are stored
until reset automatically, or reset from the control panel. Each control character that is stored is sent to the control panel for
display. The framing character store circuits process the fully decoded framing characters in the same manner as the control
character store circuits.

b. Control and Framing Character Detector. The control and framing character detector circuit provides an even parity
check (EPC) instruction for all incoming fully decoded control and framing characters; the detector also generates a control
character signal (CC) to indicate that a control character is present in the input store register.

5-6. Message Block Control Block Diagram Description

[figs. 5-6 and 5-9(6),(8)[(9)

a. When instructions are received from the control panel as to which mode of operation is to be used, the mode select
circuit forwards it to the character decode and pause detector circuits. Listed below are the modes of operation used:

I -
FROM MODE SELECT »{ 70
coNTROL - -ASMS_J —sw > | cHaracTeR
PANEL | ITAs2 I sz v DECODE

—*! 1
) . PARITY GROUP

y

START/STOP

FROM FRAME AND CLOCK CIRCUITS »>
1008 PAUSE CONTROL
FROM MASTER [ —=c5—» TO CONTROL
TIMING GENERATOR DETECTOR PANEL FOR
2¢CS DATA DISPLAY
FROM INPUT REGISTER { 2¢cC
LPAUSE , r5 iNPUT REGISTERS

SOB/EOB CON
FLIP-FLOPS RCVE | TO FRAME AND
CHARACTER £08 1 CLOCK CIRCUITS

FroM | 228 o
STORE | ———f

ZMSI
IM5A
CMS1 ,
CM5A SOMS/EOMS
FROM CHARACTER DECODE LFMSI | DETECTOR
LEMSA
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CHARACTER
STORE

TM5895-581-15-76

Figure 5-6. Message block control block diagram.
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Figure 5-7. Frame and clock circuits block diagram.
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ASCII-American Standard Code for Information Interchange
ASM1-ASCIl mode 1
ASM-ASCII mode 5

ITA#2-International Telegraph Alphabet No. 2 (American version)

b. The pause detector differentiates between control and data sequences in mode V operation (ASCIl or ITA#2) to
illuminate either the CONTROL or DATA lamp. A timer in the pause detector is enabled by the start-stop signal from the
frame and clock circuit when a character is loaded into the input data register. The timer runs at either a 50-baud or 100-
baud rate, depending on the code in use. If no new character is detected before the timer runs to the end, a pause indication
is generated. If the arrival of a new character is detected (space on the line), the start-stop signal changes state and the
timer is reset.

c. A pause consists of a mark on the line, and is tentatively identified by the pause detector as the beginning of a
control sequence. However, the receipt of two contiguous control characters is used to change the state of the detector to
indicate a data sequence. Thus the last pair of contiguous control characters before text, leave the pause detector in the
data state, since there are no more pauses until the end of the message. The last character of the message, regardless of
whether it is a control or data character, is followed by a marking condition, and is detected as a pause. At this time the
pause detector reverts to the control state.

d. In mode I, operation detection of the data sequence is performed by the SOB and EOP flipflops. The data sequence
is indicated by signal RCVB, which is used by the pause detector to light the DATA lamp during mode I. The CONTROL
lamp is inhibited during this mode.

e. The SOMS detector is used in mode V operation (either ASCII or ITA2) to detect a start-of-message sequence. The
presence of CON enables the detector during the time that data characters are being received. When input ZM5A or CM5A
(ASCII), or input ZM5I or CM5I (ITA2) is received the detector registers the Z or C character.

A sequence of CZC produces a response from the detector, indicating that a VZCZC start-of-message sequence has been
received.

f. The EOMS detector performs a similar function at the end of a message. This detector operates on line-feed and N
characters from the character decode: LFM5A and NM5A (ASCII) and LFM51 and NM51 (ITA2). The occurrence of a line-
feed, followed by four N's results in an LFANST ( linefeed, four N's stored) indication from the detector to signify that the last
text characters of the message have been received.

5-7. Frame and Clock Circuits Block Diagram Description

[figs. 5-7 and 5-9(7),[(9)l[(10))

The frame and clock circuits provide the basic timing and reset signals for use in the character reader. Clock pulses 1
through 8 are produced for each character received, and are used throughout the character reader to implement logic
functions after the character received is stored in the input registers. The RCV CLK (or CPM5I for ITA2) is used to shift bits
of a character into the input registers, and therefore must be synchronized with the incoming bits.

a. The-frame circuit is used to determine when the received characters are in frame and when they are out of frame.
The frame condition is established either by contiguous synch characters, or by a control character indication from the
message block control. After the frame condition is established, if three characters are received (as indicated by the
occurrence of three CP6 pulses) without receiving a pause or control character or synch character, the frame condition is
reset to indicate out-of-frame.

b. The bit clock generates a high-speed string of clock pulses for each character that is shifted into the input registers.
When a character is received, the first indication of the character is a space which is shifted into the input registers as though
it were the first bit of the character. When the character is erased, all Is are forced in the input data register. Therefore, the
presence of a 0 in the least significant stage of the input data register (OA) signifies that a new character has been fully
shifted in. When this occurs, and the character reader is in frame, the bit clock is allowed to run at a 307-kHz rate and CP1
through CP8 are generated. Each clock pulse follows the preceding pulse by approximately 3 nsecs.

c. Manual reset of the character reader is accomplished by means of the CR RESET switch at the control panel. The
switch is used to set a latch in the reset circuit to produce CRR , which is used to force all is in the input data register. This
signal is also used by several other circuits of the character reader to reset flip-flops and establish initial conditions.




d. The bit rate selector, phase corrector, INT/ EXT clock circuit, and the ITA2 clock pulse circuit are used to generate
shift pulses to shift both ASCII and ITA2 characters into the input registers. The INT/EXT clock circuit permits selection of
either the external clock supplied on the line under test, or of an internally generated clock. When the external clock is
selected, it is transmitted directly through the INT/EXT clock circuit as the RCV CL,K to the input registers. In mode V ITA'2
operation the RCV CLK is then counted down by a 16 to | counter in the ITA2 clock pulse circuit to form CPM5, which is then
used by the input registers as the shift pulse. The ITA2 clock pulse circuit is started by the space at the beginning of each
character (O level on RCV DATA), and stopped at the end of each character (CP6). The resulting stop-start signal (SS) is
also used by the message block control.

e. The internal clock is selected and used in the same way as the external clock. Generation of the internal clock is
based on the selection of the baud rate at the control panel. The appropriate enabling signal is used by the bit rate selector
to pass a clock signal (128 times the selected baud rate) to the phase corrector. The phase corrector counts down the clock
signal from the bit rate selector, while continually comparing the clock signal to the bits received (RCV DATA). In this way
the internal receive clock (INT RCV CLK) generated by the phase corrector is synchronized with the bits of the received
character.

5-8. Parity Group Block Diagram Description

(figs._5-8land[5-9(5)

The parity group circuits are used only in ASCII modes of operation to detect and display parity errors for all characters
received.

a. Parity inversion. The parity inversion circuit in its normal state (RPAR NORMA) enables parity bits received from the
input store register and inputs from the mode select circuit (ASM1 or ASM5) to provide a parity bit signal (PB-A) which is sent
to the character decode circuit (E-level decode). When in the RPAR INVT state parity bits received from the input store
register are inverted. The inversion allows for future changes in the parity of ASCII characters.

b. Parity Checker. The parity checker is used to detect whether the total number of I's in each character is odd (OPAR)
or even (EPAR). Outputs from the parity checker circuit are sent to the parity error counter.

CHAR BITS PARITY PARIT PARITY
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DISPLAY
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NORM PARITY € LEVEL
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PANEL P/O CHARACTER I
|_oecooe
PARITY CONT/ DATA
TMS893 - 58(-i3-78
Figure 5-8. Parity group block diagram.
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c. Parity Error Counter. The parity error counter stores control character or data character parity errors detected by the
parity checker. Each parity error detected advances the error counter, which stores up to three such errors (ER1 plus ER2).
Selection of control character or data character error storage is made by the PAR CONT/PAR DATA switch at the control
panel. The switch selects either EPAR or OPAR as the correct condition (no error); EPAR for control characters and OPAR
for data characters. When the parity inversion circuit is used to invert the parity bit the definitions of OPAR and EPAR are
reversed, and OPAR is equivalent to an even parity while EPAR is equivalent to an odd parity.
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Figure 5-9(2). Character reader logic diagram. (Sheet 2 of 10)
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Figure 5-9(3). Character reader logic diagram. (Sheet 3 of 10)
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Figure 5-9(6). Character reader logic diagram. (Sheet 6 of 10)
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Figure 5-9(7). Character reader logic diagram. (Sheet 7 of 10)
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Figure 5-9(8). Character reader logic diagram. (Sheet 8 of 10)
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Figure 5-9(9). Character reader logic diagram. (Sheet 9 of 10)
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Figure 5-9(10). Character reader logic diagram. (Sheet 10 of 10)
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5-9. Block Reader Simplified Block Diagram Description
(fig. 5-10)

a. The block reader accepts characters (BR RCV DATA) from the monitored line and performs the following functions:
(1) Decodes all control and framing characters.
(2) Displays control and framing characters at the control panel.
(3) Displays framing and data characters (binary configurations) at the line block display.
(4) Provides instructions for the block generator.
(5) Provides data in ASCII form to the core memory.

b. Serial characters are shifted into input registers by clock pulses received from the frame and clock circuits. The
contents of the input registers are made available to the following circuits:

(1) Character decode. The character decode identifies each control and framing character received.
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Figure 5-10. Block reader simplified block diagram.
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(2) Position counter and line block display. The position counter and line block display operate together to provide
a visual display of up to 90 characters at a time. Selection of the type or group of characters displayed is made at the control
panel. The position counter maintains a count of the characters received, and forwards signals to the line block display to
ensure that characters are displayed in the sequence in which they are received.

c. Partial decoded outputs are sent from the character decode to the parity circuits for detection of errors. The parity
errors are then displayed at the control panel. The fully decoded control and framing characters are fed into the following
circuits:

(1) Character store. The fully decode characters received are retained until reset automatically, or reset from the
control panel. The outputs from the character store are sent to the control panel for display.
(2) Block and frame error checks. The block and frame errors when detected are sent to the control panel for
display.

(3) Command. When decoded characters are received additional decoding occurs, and transmit control
characters are forwarded to the block generator.

(4) Message block control. The message block control distinguishes between control and data characters during
all modes of operation and displays the type of character received at the control panel.

(5) ITA2 to ASCII converter. Characters received in ASCII form are sent directly to memory control. Characters
received in ITA2 form are converted to ASCII form and then sent to memory control.

5-10. Input Registers Block Diagram Description

[figs. 5-11 and 5-21 (1

The input registers for the block reader function exactly the same as the character reader input registers described in

5-11. Character Decode Block Diagram Description
(figs. 5-13 and 5-21 (2)[(3))
a. The character decode circuits for the block reader function exactly the same as the character reader decode circulits
described in paragraph 54 with the exception of the CSU decode circuits described in b below.
b. The CSU decode circuits consists of decode gates and a counter. The decode gates upon receiving partially
decoded characters from the character_decode gates provide SRACKD and BUSYD signals to the control panel for display.
The CSU counter upon receiving a RDISC is enabled. The counter now begins to count the number of 50B rate
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Figure 5-11. Input registers block diagram.
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pulses received. Upon receiving the fifteenth 50B rate pulse the counter enables a DISCD signal to be generated (through
the use of gates) and displayed at the control panel.

DECODED CONTROL e CONTROL
. L. FROM CHARACTERS CHARACTERS TO CONTROL
5-12. Character Store Block Diagram Description CHARACTER stose PANEL FOR
(figs. 5-13 and[5-21 (7)[(8))
The character store circuits for the block reader function exactly the same as the character reader store circuits described in

CONTROL
AND FRAMING
CHARACTER
DETECTOR

5-13. Parity Group Block Diagram Description

(figs. 5-14 and 5-21 (1),[(QU[(6)I[(20)] [(A1)[(A2)I[(17)[(19)

a. Parity Inversion. The parity inversion circuit for the block reader functions exactly the same as the character reader

parity inversion circuit described in[paragraph 5-8h.

b. Character Parity Checker. The character parity checker for the block reader functions exactly the same as the oecooeD
character reader parity checker described in[paragraph 5-8b. FROM CHARACTER CHARACTERS FRAMING
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Figure 5-12. Character decode block diagram.
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Figure 5-16. Position counter block diagram.
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c. Block Parity Checker. The block parity checker consists of flip-flops which maintain an odd-even total for each bit
position as characters are received. When tile last character is received within a block (block parity character) all tile flip-
flops must be reset to indicate that an even parity check has been obtained. If any flip-flop is not in tile reset state a block
parity error (BPE) is detected and displayed (BPED) at the control panel.

5-14. ITA2 to ASCII Converter Block Diagram Description
(figs. 5-15 and[5-21 (4))

a. P-Level and T-Level Encode. The p-level .and t-level encode gates are used to encode fully decoded ITA2
characters received from the character decode and provide partially encoded ASCII characters (11' thru 71' and T1' thru 3T)
to the ASCII encode gates.

b. ASCII Encode. The ASCII encode gates are used to provide fully encoded ASCII characters upon receiving partially
encoded ASCII character inputs form p and t level encode gates. The fully encoded ASCII characters are sent to memory
control for storage.

5-15. Position Counter Block Diagram Description
(figs. 5-16 and 5-21 (16)|l (17),[(20))

a. The group and character counters are used to count the number of characters (CP6) within a block upon receiving a
RCVB signal. The counters are capable of counting u!) to ninety characters. Tile outputs of the counters are fed into the unit
position decode and tens position decode which decode the count into decimal form to enable the applicable AX card in the
line block display.

b. The counter inhibit circuit depending upon which position the DISPLAY LOCK--UP switch is set,, inhibits the units
position decode thereby discontinuing the count of the number of characters received in decimal form.

5-16. Message Block Control Diagram Description

(fig. 5-17)
The block reader message block control circuits function the same as the character reader message block control circuits
described in paragraph 56.
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Figure 5-17. Message block control block diagram.
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5-17. Frame and Clock Circuits Block Diagram Description

(figs. 5-18 and[5-21 (7), [(9),[(20Q)]
The block reader frame and clock circuits function the same as the character

reader frame and clock circuits described in[ paragraph 5-71

5-18. Block and Frame Error Checks Block Diagram Description
(figs. 5-19 and[5-21 (10),[(12),[(13), (15))
a. Select Character Error Check. Tile select character error check
circuits (decode gates and latch circuit) are used to provide the following
checks:

(1) To detect the presence of select characters. When a select
character is not detected for the second character position of an SOH block,
or parity is incorrect, a SELE(select error) is sent to the control panel for
display.

(2) To check the second character position of the STX blocks
(security character) for parity.

b. Rest Pulse Error Check. The rest pulse error check circuit (decode
gate and latch circuit) is used in mode V only. The circuits are provided to
detect a rest pulse (mark) between each data character received with the
exception of the first five data characters of a message. The absence of a
CON signal signifies that the first five data characters have been received;
the absence of OA signal signifies that a character is fully stored and upon
receiving a RCV DATA signal indicates that a mark is present. If a mark is
not detected upon receiving the RCV DATA signal a RPE (rest pulse error)
is generated and sent to the control panel for display. The circuit is disabled
upon receiving a LF4NS signal which signifies the end of a message.

c. Contiguous Control Character Check. The contiguous control
character circuit (gates and latch circuit) is used to check that all control
characters received in ASM1 only are contiguous. Upon receiving a C(CST
signal, 2CCS or 2CC signal the circuit detects that the control characters
received are contiguous, and no error signal is generated. If both the 2CCS
signal and 2CC signal are not present the circuit detects an error and
generates a NCCE signal (non contiguous character error) which is sent to
the control panel for display.

d. Block Length Error Check. The block length error check circuit

(through the use of gates and latch circuits) is used by ASM1 only and
provides the following checks:

TM 11-5895-581-15/NAVSHIPS 0967-LP-324-0120/TO 31W1-4-194-1

(1) Upon receiving a VSOB signal (valid start of block) and inputs
from the character position counter (2F, 3F, 3G, 4G) or EM signal (em
decode) the circuit expects an EOB signal (end of block) for the 8: 3d
character position. If an EOB signal is not detected the circuit generates a
BLE signal (block length error) and sends it to the control panel for display.

(2) Upon receiving a SYN signal while expecting data the circuit
detects an error and generates a BFE signal (block framing error) and sends
it to the. control panel for display.

e. Sequence/Mode 5 Error Checks. The sequence and mode 5 error
check circuits (through the use of gates and latch circuits) are used to
provide the following checks:

(1) Sequence error check circuit. The sequence error check
circuit is used to detect and display errors received in mode 1 or mode 5.
Upon receiving a BRFE signal (mode 1) or upon receiving a OF signal
(mode 5) the circuit generates a SEQE signal (sequence error) and sends it
to the control panel for display.

(2) Mode 5 error check circuit. Upon receiving any of the
following error signals RPE, CPE, CZCS, GDIA, or no CZC by the 10th
character, the circuit generates a M5ER signal (mode 5 error) which is fed to
the command circuits.

f. Error Store. The error store circuit (through the use of gates latch
circuits, and flip-flops) is used to store any frame errors, parity errors, and
characters errors received. Upon receiving any framing errors the circuit
generates a BRFES signal (block reader framing error stored); upon
receiving all other error signals the circuit generates a BRERS signal (block
reader error stored). Both BRFES and BRERS signals are sent to the
command circuits.

g. Repeat Block Logic. The repeat block logic circuit configuration
consists of gates, flip-flops, and latch circuits which are used to generate a
RPT BLK (repeat block) signal to signify that the block received must be
repeated.

(1) Upon receiving a VSOB signal (signifies that an SOH or STX
character is received) the circuit generates a RCVB signal which is sent to
the block framing error checks circuit. The RCVB signal is present until
reset by an EOB character or ETX character. Upon receiving an EOB or
ETX character the circuit is enabled to receive the next block of a message.
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Figure 5-20. Command circuit block diagram.
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(2) If an EOB or ETX character is received in coincidence with an BRES signal (from the block framing error
checks circuit) a RPT BLK signal is generated. The RPT BLK signal signifies that the block received is in error and must be
repeated before the next block of a message is received. The RPT BLK signal is sent to the block framing error checks
circuit.

h. Block Framing Error Checks. The block framing error checks circuit consists of gates and latch circuits. When a
SSOB signal is received the first two blocks received are valid without checking. The circuit then checks for the expected
frame character (either SOB, SOH, or STX). Upon receiving the expected framing character the circuit generates either a
VSOB, VSOH, or VSTX signal (depending upon the framing character received) which is sent to the repeat block logic
circuits. If the expected framing character received is incorrect the circuit generates a BFE signal (block framing error) which
is displayed at the control panel; upon receiving a RPT BLK signal the circuit checks that previous frame characters are
repeated.

5-19. Command Circuit Block Diagram Description

[figs. 5-20l and 5-21(14),L(15))

a. Stop Transmit. The stop transmit circuit consists of gates and flip-flops which are used to generate a X STOP signal
(transmit stop). Upon receiving either an error (M5ER) signal, SMEM FULL B (memory full) signal, or an ETB STOP RCV
(incomplete block) the circuit generates a X STOP signal which is sent to the return control character circuits.

b. Start and Wait Before Transmit Flag. The start and wait before transmit circuit consists of gates and latch circuit.
Upon receiving any stop receive condition (STOP ERR, STOP ETB, or STOP ETX) or a MEM FULL STOP (memory full
stop) signal the circuit generates a WBT flag signal and resets the STARTS latch circuit. Upon receiving a START RCV
signal the STARTS latch circuit is set and a STARTS signal is sent to the memory interface.
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c. Stop Receive. The stop receive circuit consists of gates and flip-flops which are used to generate STOP ERR, STOP
ETB, and STOP ETX signals. The circuit compares the end of block and end of message signals with stop conditions set up
on the control panel, and stores a valid stop.

d. ACK Alternator. The ACK alternator circuit consists of a decode gate and flip-flop. When a EOBBPC (G) signal or
LF4N signal is received the circuit generates a XACK 1 or XACK 2 (depending upon the state of the flip-flop). The flip-flop
toggles each time CP7 is received and forwards the XACK 1 or XACK 2 signal to the return control character circuit.

e. Return Control Character. The return control character circuit consists of a group of gates which upon receiving
XACK 1, XACK 2, BRERS, BRFES, WBTF, RMF input signals generate TACK 1, TACK 2, TNACK, TWBTF, and TRM output
signals respectively. Each output signal is sent to the block generator.

f. Memory Interface. The memory interface coordinates the operations of the block reader with the core memory, via
the memory control. Service request REQ 2 is sent to the memory control when the block reader has data for storage. The

request is developed when the count inhibit is not present (H ), and a start condition is stored (STARTS) in the start and

WBT flag circuit. Additional requirements are: a mode V start of message (M5 ¢« SOM, generated from M5 and CZCS), a
valid STX, or a valid SOH. Signals returned from the memory control inform the block reader of the status of the core
memory. When MEMFULLRCYV occurs simultaneously with ETX + LF4N, or MEMFULLA occurs, or MEMFULLB occurs, the
signal MEMFULLSTORP is generated. This signal is used to reset the START RCV indication at the control panel, and to
force generation of the WBT flag. The START RCV indication is set by BRENDPRINT in conjunction with WBTF.
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5-20. Block Generator, Simplified Block
Diagram Description

(fig. 5-22)

The block generator transmits simulated control, data, and framing characters into the line under test.
transmission can be taken from the core memory or the control and framing and data character patch boards, using

automatic or manual coordination.

a. The clock pulse generator divides the 307 khz signal at its input to form the transmit clock pulses used throughout

the block generator.
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Figure 5-22. Block generator simplified block diagram.
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b. The timing, stop/start, and control character circuits cause the pause between the transmitted blocks, maintain a
count of the time it takes the receiving station to respond to a transmitted block, and compare that time against a control
panel setting. The signals generated are routed to the control panel, and control character manual generator for display, and

decoding, respectively.

c. When the coordination simulator is operating in the manual coordination mode, the control character manual
generator generates the actuating signals that cause the transmit and receive control characters to be transmitted from the

patchboard send circuits.

d. The patchboard send circuits coordinate the transmission of characters from the patchboard by maintaining a count
of the blocks and messages sent; determines when the ABCDE and end of block characters are to be transmitted, and
forwards signals to the proper position on the patchboard to access the character to be transmitted.
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Figure 5-23. Clock pulse generator block diagram.
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Figure 5-24. Timing, start/stop and control character circuits block diagram.
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e. The memory output decode circuits provide the buffer for receiving data bits from memory control, decode the data

bits, and when required convert the data bits from ASCII to M512A code. The decoded bits are then forwarded to the control
panel for display and transmission.

5-21. Clock Pulse Generator, Block
Diagram

(figs. 5-23 and[5-28 (2))

a. The clock pulse generator receives a 307 khz signal as a toggle for its gray code counter. The gray code counter
consists of D-type flip-flops whose output is decoded to form transmit clock pulses 1 through 9. The transmit clock pulses are
used to synchronize operations throughout the block generator.

5-22. Timing, Start/Stop, and Control
Character Circuits Block
Diagram Description

(figs. 5-24|and5-28 (1)I[(12)} [([23)I[(15)[(16))

a. Pause Time Counter. The pause time counter is programmed by the PAUSE TIME units and decade switch
on the control panel. The counter consists of D-type flip flops and starts its count upon receipt of an indication that the
second framing character has been sent, and the 100 hz clock is present. When the counter reaches the count programmed
on the control panel it forms a generate pause signal, and a block generator reset signal. These signals are forwarded to the
stop start control, and transmit control character generator.
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Figure 5-25. Control character manual generator block diagram.
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b. Response Time Units and Decade Counter. The response time units and decade counter is programmed by the
RESPONSE time units and decade switch on the control panel. The response time is the maximum allowable time in
character counts (0) through 99) that it, takes the receiving station to acknowledge a reply (REP), cancel (CAN), or block
parity (BP) character and the receipt of a valid return control character. Tile response time is displayed on the block
generator section of the control panel. The response time counter also forwards response time compare signals to the
transmit control character generator to determine if transmit cancel or invalid signals are to be generated.

c. Stop, Start Control. The stop, start control circuits receive transmit, message, and request. data signals. These
signals are decoded and forwarded to tile circuits indicated on figure 5-24| The type of signals generated are inhibit, transmit
command, and expect data.

d. Receive Control Character Synchronization. The receive control character synchronization circuits function as a
register and buffer for receive control character signals routed from the block reader. These signals indicate receipt of the
last transmission by the receiving station. The control characters are then forwarded to the transmit control character
generator, and the proper block, repeat block, repeat message circuits.

e. Transmit Control Character Generator, Three Repeat Logic. The transmit control character generator, detects receipt
of invalid acknowledge (INVACK), block generator reset (BGR), and reject message (RM) signals. When either of these
conditions occur the appropriate transmit cancel, reply, or invalid signal if forwarded to the stop, start control circuits. When
the counter in the three repeat logic has detected transmission of the cancel or reply character three times, the three repeat
character is generated and forwarded to the manual generation of control character circuits.

5-70 5-23. Control Character Manual Generator,
Block Diagram Description
(figs. 5-2% and 5-28 (10} (14),[(17),[(22))

a. When the coordination simulator is set for operation in the manual coordination mode, the control character to be
transmitted is set on the 2CC SELECT switch. This causes a load command o lie generated for the specific control character
selected to be forwarded to the control character generator from the manual generation of control character circuits. The
manual generation of control character circuits also contains logic for detecting three. repeat conditions from the three
repeat logic, and input error signals from the block reader. When either of these conditions occur an alarm indicator on the
control panel is lit and an audible alarm sounded.

b. When the control character generator receives a load command, a flip flop is set for the associated character, and a
transmit order is forwarded to the patchboard interface and CSU coordination circuit for that character. The flip-flops in the
control character generator are reset by the block generator reset switch on the control panel. The block generator reset
signal is also forwarded to the CSU coordination circuit, and proper block, repeat block, repeat message circuits.

c. The proper block, repeat block, repeat message circuits, monitor for the receipt of signals indicating invalid
acknowledgment, transmit cancel, or no receipt of an acknowledge. When either of these conditions occur a generate repeat
block or repeat message signal is routed to the line block counter for board send circuits.

5-24. Patchboard Send Circuits, Block
Diagram Description
(fig. 5-26)

a. When the coordination simulator is transmitting characters from the patchboard, the number of line blocks and
messages to be transmitted are on the XMIT LINE BLOCK COUNT NO. and MESSAGE NO. switches on the control panel.
This information is routed to the output signals to memory control circuits.

b. The output signals to memory control circuits functions as a buffer for the data from tile line block and message
number switches. The block data is forwarded to the line block counter for patchboard send mode circuits. Memory control
receives block, message, request, and begin memory data.
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c. The line block counter for patchboard send mode circuits, maintains a count of the line blocks sent, and compares
the count against the block data received from the output signals to memory control circuits. When the line block in process
of transmission equals LBC-1 the line block counter forwards transmit last block commands to the ABCDE character control.
When the first block is to be transmitted, transmit first block commands are forwarded to the end of block control, and
patchboard interface circuits.

d. The ABCDE character control generates the select character, and parity bits for the select characters when tile
transmit last block command and end of block data is received.

e. The patchboard interface generates parity bits for the characters transmitted from the patchboard. The logic circuits
generating the parity bits are controlled by the character count and group count signals from the character and group count
encode circuits. The parity bits are forwarded to the control panel, and ASCII to M51TA2 conversion circulits.

5-25. Memory Output Decode Circuits,
Block Diagram Description

[fig_5-27 an[5-28 (5),[(1A)] (18),[(20) [ZLI[(23)

a. The memory output decode circuits receives memory bits from memory control. The memory bits are decoded by
the memory data buffer and framing character decodes circuits. The decoded bits are forwarded to the ASCII character
decode to form ASCII characters. When the coordination simulator is transmitting in M51TA2 the ASCII characters are
converted by the ASCII to M151TA2 conversion circuits and routed to the control panel via the output data register.

b. The output data register functions as a temporary storage for the decoded framing characters. These characters are
routed to the control panel when the transmit clock and transmit clock pulse signals are received.

TCp MEMORY DATA BUFFE DECODES OF ASCH TO
S NERATOR < MEMORY CONTROL, ASC Il CHARACTERS MSL2A
MEMORY BIT FRAMING FROM MEMORY CONVERSION
MEMORY -8 CHARACTER DECODE AUFFER
—————
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1T T

PATCHBOARD
INTERFACE

CONTROL
CHARACTER
GENERATE

FRAMING DATA
LINES -8

ouTPUT
DATA CONTROL

CLOCK PULSE PANEL

GENERATOR

TCP3-TCP4
—_—2T

CSU CORD

CSu
COORDINATION

GENERATION
OF INTERNAL
TRANSMIT

cLOCK

BIT RATE
CONTROL _SELECT SWITCH 16 XINT CLOCK
PANEL

TMS893-581-15-9>

Figure 5-27. Memory output decode circuits block diagram.
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Figure 5-28(5). Block generator logic diagram. (Sheet 5 of 27)
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Figure 5-28(14). Block generator logic diagram. (Sheet 14 of 27)
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Figure 5-28(15). Block generator logic diagram. (Sheet 15 of 27)
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Figure 5-28(17). Block generator logic diagram. (Sheet 17 of 27)
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Figure 5-28(18). Block generator logic diagram. (Sheet 18 of 27)
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Figure 5-28(19). Block generator logic diagram. (Sheet 19 of 27)
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5-26. Memory Control Simplified Block Diagram Description
fig. 5-29)

a. The core memory is organized into two sections. One half the available storage is reserved for the receive function FROM MASTER W oLk
in which data are accepted from the block reader. The other half of the avail able storage is reserved for the transmit TIMING GENERATOR
function in which data read in from tape are transmitted over the line by the block generator. Distinction between the two
halves of memory is made by the most significant (2“) address bit. The receive half of memory is specified when this bit is a
1. For messages received via the block reader which are to be retransmitted over the line, this bit is inverted when the
transmit function is implemented. This causes data for transmission to be taken from the receive half rather than the
transmit half.

b. Memory control functions as an interface between core memory and the ASR set, block reader block generator, and
control panel. The memory control is organize into four sections; clock, instruction, arithmetic, and switch circuits.

c. The clock circuits provide timing for all sections within memory control. The scan cycle and memory clock pulse
from the clock circuits are generated by division of the 1.2288 mHz signal from the master timing generator.
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Figure 5-29. Memory control simplified block diagram.
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d. The instruction circuits provide read/write instructions to core memory and terminate instructions to the control panel; resets the
memory clock circuit at the completion of a cycle, and coordinates the printout on the ASR set. The instruction circuit is controlled by
print instructions from the control panel, and scan cycle and memory clock pulses from the clock circuit.

e. The arithmetic circuits generate the core memory addresses. The addresses specify the memory locations that data is to be
written into or read out of by the ASR set, block reader, or block generator. After determining the address, the arithmetic circuit causes
the data to be transferred into or out of its input or output data register, at a specified scan cycle time. The arithmetic circuit also provides
signals for display of data and characters on the control panel, and message number compare signals to the block generator to determine
transmission termination. The arithmetic circuit receives scan and timing signals from the clock circuit, data for transmission from the
ASR interface, and data received by the block reader via the switch circuits.

f. The switch circuits decode the message and block data programmed on the block generator, block reader, and memo ry sections
of the control panel. The decoded message and block data is transferred to the arithmetic circuits when the proper scan and clock pulse
is received.

5-27. Clock Circuits Block Diagram Description
fig. 5-30)

a. The clock circuits generate two basic signals for the timing of memory control: scan cycle, memory clock pulses (units and
decades) signals. The main input to the clock circuits is a 1.2288 mHz clock from the master timing generator. The 1.2288 mHz clock is
forwarded to a gray code counter in the memory clock. The gates in the memory decode the outputs from the gray code counter to
generate clocks A, B, and C. Clocks A, B, and C are routed to the memory clock pulse units and decades counter circuits, memory scan
circuits, and cycle complete circuits, respectively.

b. Clock A functions as a toggle for the D-type flip flops in the memory clock pulse units counter, 5-122 which develops signals
MCPU 0 through MCPU 9. Signal MCPU 9 provides the toggle for the memory clock pulse decades counter. The decades counter
generates signals MCPD 0 through MCPD 9. The memory clock pulse units and decades counters are reset by a RESET MCP signal
generated by the instruction circuits.

c. The MCP units and decades signals are routed to the clock pulse cycle or gating (1 and 2) to generate the MCP units and decade
composite signals; these signals are forwarded to the arithmetic, instruction, and switch circuits.

d. Clock B provides the toggle for the JK flip flops in the memory scan cycle circuits. The outputs from the flip flops are decoded by
NAND gates to generate MSC1 through MISC5, which are sent to the cycle complete and scan cycle circuits.

e. The cycle complete circuit generates the reset request signals (RR1 through RR5) for the ASR interface, and cycle complete
signals for the memory scan cycle circuits. Inputs to the cycle complete circuit is MSC1 through 5, and clock C.

f. The scan cycle circuits receive memory scan cycles 1 through 5, auto print control from the control panel, and character return
line feed signals. These signals are decoded to form the scan cycle signals (SC1-1 through SC5-7). The scan cycle signals are routed to
memory cycle or gating (1 and 2) to form the composite scan cycle signals.

5-28. Instruction Circuits Block Diagram Description
fig. 5-31)

a. The instruction circuits provide signals used in the manipulation of data in the register, the read/restore and clear/write
instructions to the core memory, and the sequence of clock pulses necessary to implement instructions. Five different sets of clock
pulses and instructions are generated. Each set is designated as a cycle and related to the using circuit:

(1) Cycle 1 is a readout cycle, with the block generator as the using circuit. The transmit half of core memory is generally
employed for the cycle.

(2) Cycle 2 is a receiving cycle, with the block reader as the using circuit. The receive half of core memory is always used
with this cycle.
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(3) Cycle 3is the cycle used for manually loading one character at a time as coded by the eight toggle switches on
the control panel.

(4) Cycle 4 is a receive cycle, with the teletype set tape reader supplying the data under control of the carriage
return line feed counter, and tape input alarm circuits. This cycle is used when loading core memory from tape, and always
utilizes the transmit half of memory.

(5) Cycle 5 is the printout cycle, with the teletype set as the using circuit. Data for printout is always taken from
the receive half of core memory, under control of the print control circuit.

b. To detect requests for service the instruction circuits utilize a scanner. The scanner sequentially examines the
requests for service and presents a cycle number indication to the sequencing circuits when a request is detected. If a cycle
is not currently being acted upon, the request for service is given immediate action and a series of instructions is issued. A
clock pulse counter is used in the instruction circuit to monitor the number of clock pulses from clock B, and the cycle is
halted when the proper number is reached.

C. A complete cycle processes one character into or out of core memory. The storing or transmission of a block or
message requires a number of cycles. High speed processing by the memory control enables the processing of several
characters during the telegraph transmission time of a single character. Therefore, cycles of several different types may be
completed between the reception of one character and the next (or transmission of one character and the next). Thus two or
more operations may be carried on simultaneously. The time sharing consists of alternating or interleaving complete cycles,
so that any request for service is not acted upon until the current cycle is completed.

d. In order to process sequential data (series of characters and blocks) by means of noncontinuous cycles, it is
necessary that each cycle store bookkeeping information in core memory. The bookkeeping information is generated in the
shift scan cycle gating and forwarded to core memory via the instruction circuits. A maximum of 22 blocks of 96 characters
each are provided by core memory; block 22 is reserved for the bookkeeping information. In particular, the block number
and character number for each cycle are stored in order to begin the next cycle of the same type at the next sequential
address. To access block 22 a preset block number (general constant) is set into the memory temporary sum register.
When a cycle is complete the instruction circuit provides reset memory clock pulse signals to the memory clock pulse circuit.

5-29. Arithmetic Circuits Block Diagram Description

fig. 5-32)

a. Address information in binary coded decimal form (BCD)), is supplied from a number of sources: control panel,
block reader, block generator, teletype set, and core memory. Complete 12 bit address is formed from two parts, an 8-bit
block address and an 8-bit character address. The two parts are combined in the adder to make a full address:

Char. 0 X X X X X X X
Block +0 X X X X X X X X
211 210 29 28 27 26 25 24 23 22 21 20
b. Interaction between the block and character portions necessitates modification of the block portion before

addition. One modification is performed by subtracting 1 from the block address, so that block 1 corresponds to block 0 in
memory. Addresses are normalized in this way because of the binary block addresses being at 0. Binary character 5-124
addresses within each block begin at 1, and no normalization need be performed. The second modification consists of
multiplying the normalized block address by 3. Thus the decimal equivalent of block 10 is (10-1)3, or 27. The 8-bit binary
expression of this is 00011011. The two most significant bits will always be 00 since the address of the last block in memory
(block 22) is (22--1)3=63, or binary 00111111.
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C. No madification of the character portion is required before addition. Thus the decimal equivalent of character 59
is (59-1), or 58; the binary form is 00111010. Character addresses do not exceed 95, so that the most significant bit of the
character portion can never be a 1. Either of the next two bits may be a 1, but not both (01100000=96). The final formation
of the address for character 59 in block 10 is therefore:

Char. (59) 0 0 1 1 1 0 1 0
Block (10) + 0 0 0 1 1 0 1 1
Address 0 0 1 1 1 0 0 1 1 0 1 0

d. The most significant bit is dropped to form a 12-bit address, and the next most significant bit used to denote the
transmit or receive half of memory. Therefore the final address for this example may be expressed as X01110011010.

e. The normal operational plan of the memory control is as follows: The using circuit presents a request for service,
and an initial address consisting of a block number and a character number. In some cases the number of blocks is also
specified. In the receive cycle, the initial address is the starting location of series of characters to be stores. Characters from
the using circuit will then be stored in sequential addresses beginning with the starting location. In the transmit cycle, the
initial address is the first location of a number of characters to be read out of memory in sequence. It is the task of the
memory control to interpret the starting address and to form all the succeeding addresses, making sure that each new block
of characters starts a new block in storage. The task is complicated by the interleaving of service requests, such that one
series of addresses may be abandoned temporarily while a new series is processed, then the original series resumed. Up to
five using circuits may share the services of core memory at the same time, on a time-shared basis.

f. The address information is received at the adder A inputs, and formed into a complete 12-bit address from two
parts, 8-bit block address and 8-bit character address. To form a complete address from the modified block and character
portions, the registers in the memory input data register are first cleared and the block portion is transferred to the memory
sun register to form the B inputs to the adder. Now the character portion is applied to the low-order positions of the adder A
inputs and the sum set into the memory temporary register. The memory sum register is cleared, and this sum transferred to
the MISR and then to the memory address register. Once the complete address is in the memory address register, the
contents of the MIDR may be stored by the core memory, or the character at the specified address readout into the memory
output data register.

g. To form a 12-bit sum from the two 8-bit binary words a special arrangement is provided at the adder A inputs.
The 12-bit input is divided into overlapping 8-bit sections, the high-order inputs (H) and the low-order inputs (L). The low
order inputs correspond to adder bits 2° through 2’, while the high order inputs correspond to adder bit 2° through 2.
External information at the A inputs (four bits only) corresponds to bits 2° through 2* and therefore forms part of the low order
inputs.

h. Data transferred from the memory output data register to the adder A inputs always forms a low-order input.
Data from the memory input data register, however, may be switched to either the high-order or low-order inputs. A transfer
path from the MIODR to the NIIDR makes possible the transfer of memory output data to either order of input at the adder. A
similar transfer path from the MSR to the MIDR makes it possible to apply the least significant eight bits of the AISR output
(normally adder B inputs) to either order of A inputs. Thus a low order sum processed through the adder may be brought to
the -adder at the high-order inputs without passing through core memory itself.

i. The following example is a brief summary of the sequence of operations performed during scan cycle 3.



(1) Transfer the block decade digits (in BCD) to adder A inputs, and transfer through to the memory scan register.

(2) When the memory register receives the shift signal from the register to register transfer circuit, the decade
digits are shifted twice to the left to multiply the decade digit by four.

(3) The decade digit is now transferred again from the control panel to the adder A inputs. As a result, the digit is
added to the digit X 4 in the memory sum register. The sum register is equal to 5 X digit. The decade digit is shifted again to
the left to form 10 X digit, and the decade digit is converted to pure binary form.

(4) Transfer the memory block units digit to the adder to form the binary block number (decade plus units) and
transfer the block number to the memory sum register.

(5) Force the adder A inputs to 11111111, and add to the block number. The sum represents the block number
minus 1 (bl. no.-1), and is transferred to the memory sum register.

(6) Transfer bl.
memory sum register.

no.-1 from memory sum register to memory input data register. It is also maintained in the

(7) Left shift memory sum register, and then add memory input data register as low order inputs (2O through 27) to
the memory sum register to form 3(bl. no. -1).

(8) Transfer 3 (bl. no-1) from the memory sum register to the memory input data register.

(9) Transfer the memory character decade digit to the adder A inputs, and transfer through to the memory sum
register.

(10) Convert the character decade digit to pure binary as in steps 2 and 3.

(11) Transfer the memory character units digit to adder A inputs to form the binary character number (decade plus
units), and transfer to the memory sum register.

(12) Add the block number in the memory input data register (as high-order bits) to the memory sum register.
Transferring a number to the high order bit position is equivalent to left shifting five places, or multiplying by 32. Since the
block number-was multiplied by 3 previously, the high-order transfer of the block number forms (bl. no. -1) X 96.
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Figure 5-33. Switch circuits block diagram.

5-125

TM 11-5895-581-15/NAVSHIPS 0967-324-0120/TO 31W1-4-194-1

(13)
(14)
(15)
(16)

Transfer (bl. no. -1) X 96 + (ch. no.) to the memory sum register. This is a complete address.
Transfer the character to be stored from the control panel to the memory input data register.
Transfer the address from the memory sum register to the address register.

A clear/write order is generated in the memory input data register to be stored at the specified address.

5-30. Switch Circuits Block Diagram Description

a. The switch circuits function as a buffer and decoder for the character and block units and decade data programmed
on the control panel. The block generator, block reader, and memory switch inputs are under control of the input command
temporary register.

b. The input command temporary register generates enable signals for each of the switch inputs, and set and reset
signals for the address temporary sum and sum register. The generation of the enable, and set and reset signals, is
dependent upon the memory clock pulse, scan cycle and add input memory input decode register low signals received at the
input of the input command temporary register.



5-30.1 MEMORY SCAN

The following paragraphs summarize the events that occur during the memory scan cycles and character retrieval and
character store cycles in the simulator memory control section.

a. Scan Cycle 1-1 (Begin Memory XMIT)

(1) The number of messages transmitted (contents of 22-03) is set to zero.

(2) The number of messages to be transmitted as set up on the Block Generator Message Number rotary switch is
stored in location 22-05.

(3) DO XMIT Start of Block Bookkeeping (Scan Cycle 1 2).
b. Scan Cycle 1 2 (XMIT SOB Bookkeeping)

(1) The present character address (contents of 22-02) is set to zero in Mode 1 and set to one in Mode 5.

(2) The number of blocks to be transmitted as set up on the Block Generator Block Number rotary switch is stored
in location 22-06 if the Block Generator is not in a "transmit message (XM)" state.

(3) The number of blocks in the message transmitted (contents of 22-04) is set to zero if the Block Generator is
not in a "transmit message (XM)" state.

(4) (a) Set the present block address (contents of 22-01) to zero if the Block Generator is not in a "transmit
message (XM)" state.

(b) Set the present block address (contents of 22-01) equal to the repeat block address (contents of 22-13) if
the Block 5-126 Change 3 Generator is a "Repeat Block (RPT BLK)" state. If the latter state exists, set the "THIS BLK RPT
BLK" flip flop.

(5) Update the number of messages transmitted (contents of 22-03) by one if the Block Generator is in a "Start
New Message" state.

(6) DO Retrieve Character (Scan Cycle RECH).
c. Scan Cycle 1 4 (XMIT EOB Bookkeeping)
(1) Update the number of blocks transmitted (contents of 22-04) by one if the "THIS BLK RPT BLK" flip flop is

reset.

(2) Subtract the number of blocks in the message transmitted (contents of 22-04) from the number of blocks
stored in the core (contents of 22-00). If the difference is one, set the "RPT ETX-1 BLK" flip flop.

(3) Reset the "THIS RPT BLK" flip flop.

(4) Subtract the number of blocks in the message transmitted (contents of 22-04) from the number of blocks to be
transmitted (contents of 22-06). If either the difference is one or if the contents of 22-06 is zero, reset the "RPT ETX-1BLK"
flip flop. If the difference is zero, set the "THIS BLK ETX" flip flop.

(5) Transfer the present block address (contents of 22-01) to the repeat block address (contents of 22-13).

(6) Update the present address (contents of 22-01) by three (equivalent to adding 96) if the "RPT ETX-1 BLK" flip
flop is reset.

(7) The following is executed only if the ETX is to be transmitted (either "ETX SENT (B.G.)" or "THIS BLK ETX"
flip flops set):
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(& If number of messages to be transmitted (contents of 22-05) is zero, generate a Message Number
Compare MSG # COMP).

(b) If the number of message to be transmitted (contents of 22-05) equals the number of messages already
transmitted (contents of 22-03), generate a Message Number Compare.

d. Scan Cycle 2-2 (Begin Memory RCV)

(1) Reset the following to zero:
(8) Present block address (contents of 22-01).
(b) Present character address (contents of 22-02).
(c) Start print block address (contents of 22-15).
(d) Start print character address (contents of 22-14).
(2) Reset the "Memory Full Receive" (MEM FULL RCV) flip flop.
(3) Do Receive Start of Block Bookkeeping (Scan Cycle 2-5).
e. Scan Cycle 2-5 (RCV SOB Bookkeeping)

(1) Set the present character address (contents of 22-02) to zero.
(2) Set the present block address to block 21 if the "Memory Full Receive" condition exists.

(3) The following is executed only if an SOH is received and the Block Reader AUTOPRINT rotary switch is not in
the ETX or ERR positions:

(& The number of blocks to be received as set up on the Block Reader Block Number rotary switch is stored
in location 22-10.

(b) The number of blocks written into the memory (contents of 22-00) is set to zero.
(c) The present block address (contents of 22-10) is set to zero if a "Memory Full Receive" does not exist.
(4) Do Store Character (Scan Cycle STCH).
f. Scan Cycle 2 7 (RCV EOB Bookkeeping)

(1) Update the number of blocks written into the memory (contents of 22-00) by one.

(2) Compare updated number of blocks written into the memory with the total number of blocks to be received
(contents of 22-10). If they are equal and the Block Reader is in the "AUTOPRINT LBC" mode, set the "Memory Full
Receive" flip flop.

(3) Update the present block address (contents of 22-01) by three (equivalent to adding 96). If the result is 0074
(address of block 21), and the Block Reader is either in "AUTOPRINT LBC" or "AUTOPRINT MSG", set the "Memory Full
Receive" flip flop. In addition, if the updated block address is 0074, reset the present block address (contents of 22-01) to
zero.

(4) Transfer the present block address (contents of 22-01) to the end print block address (contents of 22-16) unless
the Block Reader is in the "AUTOPRINT LBC", "AUTOPRINT MSG", or "AUTOPRINT OFF" state and the "MEMORY FULL
RECEIVE" flip flop in reset.
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g. Scan Cycle 3 (Write Character/Monitor Selected Location)

(1) Obtain the complete address of the memory location selected by the Memory Block and character address
rotary switches.

(2) Write the character coded upon the eight toggle switches into the above memory locations if the "WRITE
CHARACTER" pushbutton is depressed.

(3) Display either the address or contents of the above memory location, depending upon the Memory
ADDRESS/DATA pushbutton, if the "Monitor Selected Location" pushbutton is operated.

h. Scan Cycle 4 (Write Message). The following is performed only if an SOB is to be written:

(1) Set the number of blocks written into the memory (contents of 22-00) to one if an SOH is detected; update the
number of blocks written into the memory by one if an STX is detected. If the updated number of blocks is 21 (0025), an
alarm condition will result.

(2) The present block address (contents of 22-01) is set to zero if an SOH is detected. If an STX is to be recorded,
the present block address is derived by multiplying the previous block number (contents of 22-00) (before update) by three.

(3) The present character address (contents of 22-02) is reset to zero.
(4) Do Store Character (Scan Cycle STCH).
I. Scan Cycle 5-1 (Transfer Non Term Startup)

(1) If the present block address (contents of 22-01) is not block 21 (not 0074), generate the cycle complete signal
and reset the PREN (Printer Enable) flip flop.

(2) Transfer the present character address (contents of 22-02) to the start print character address (contents of 22-
14).

(3) Reset the present block address (contents of 22-01) to zero.
(4) Do Transfer Non Term (Scan Cycle 5-6).
j- Scan Cycle 5-2 (Print EOB Bookkeeping)

(1) Update the start print block address (contents of 22-15) by three (equivalent to adding 96).
(2) Generate the cycle complete signal and reset the PREN (Printer Enable) flip flop.

(3) If the updated start print block address (contents of 22-15) is block 21 (0074), reset it to zero.
(4) Reset the start print character address (contents of 22-14) to zero.

(5) Compare the previous start print block address (contents of 22-15) with the end print block address (contents of
22-16). If they are equal, do Transfer Non Term Startup (Scan Cycle 5-1).

k. Scan Cycle 5-4 (Print Character)

(1) Combine the start print block address (contents of 22-15) with the start print character address (contents of 22-
14) to produce the complete address of the character to be printed.

(2) Update the start print character address (contents of 22-14) by one.

(3) Retrieve the Character to be printed.
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(&) If this character is an SOH (0201), print out a Line Feed (0012) character and set the CRLF (Carriage
return line feed) flip flop.

(b) If this character is an STX (0202), no character gets printed out. However, if the SEL (Select) flip flop is
set or the block reader is in the Manual Print Mode, set the CRLF flip flop.

(c) If this character is either an ETB (0027) or ETX (0003), no character is printed out and the EOB
Bookkeeping (Scan Cycle 5-2) is then performed.

(d) Any other character is printed out.

I. Scan Cycle 5-5 (Beqin Print)

(1) Reset the start print character address (contents of 22-14) to zero.

(2)

(&) Reset the start print block address (contents of 22-15) to zero if the block reader is not in the
AUTOPRINT OFF (manual print) state.

(b) Subtract one from the number set up on the Memory Block Number rotary switch and transfer it to the
start print block address (contents of 22-15) if the block reader is in the AUTOPRINT OFF state.

(3) Setthe PREN (Printer Enable) flip flop.

m. Scan Cycle 5-6 (Transfer Non Term)

(1) Combine the start print character address (contents of 22-14) with the block address of block 21 (3600) to form
the complete "take character" address.

(2) Retrieve the character from the above address and transfer it to the address formed by the start print character
address (contents of 22-14). The block address will thus be 0000 (block 1).

(3) Subtract one from the start print character address (contents of 22-14). If the new start print character address
is zero, reset the Transfer Non Term (XFERNT) flip flop.

n. Scan Cycle 5 7 (Print Carriage Return and Line Feed)

(2) Ifflip flop CRLF2’ is set, print out a carriage return character.
(2) Ifflip flop CRLF2° is reset and flip flop CRLF2'is set, print out a line feed character.

0. Scan Cycle RECH (Transmit Retrieve Character)

(1) Combine the present block address (contents of 22-01) with the present character address (contents of 22-02)
to form the complete "take character" address.

(2) Update the character address (contents of 22-02) by one if the RPT EOB (repeat end of block) flip flop is reset.
(3) Reset the RPT EOB flip flop.
(4) Retrieve the character stored in the "take character" address and send it to the block generator.

(5) If this character is either and ETB (0027) or ETX (0003) and the POS FRAG (Possible Fragment) signal from
the block generator is present, set the RPT EOB flip flop.

Change 3 5-126.1



(6) Do the Transmit EOB Bookkeeping (Scan Cycle 1-4) if either an ETB or ETX is detected and the POS FRAG

signal is not present.

0
p. Scan Cycle STCH (Store Character) ;
(1) Combine the present block address (contents of 22-01) with the present character address (contents of 22-02) 3
to form the complete "store character" address. 4
(2) Update the character address (contents of 22-02) by one. If the next character address is 94, generate the 5
alarm condition. 6
(3) Transfer the following into the "store character" address: 7
(a) Block Reader Character (BRD) if in a receiving cycle. 8
(b) Tape Input Character (TIR) if in a write message cycle. 9
(c) For mode 5 operation: icl)
1. SOH Character (0201) if STSOH (Store SOH) flip flop is set. 12
2. STX Character (0202) if STSTX (Store STX) flip flop is set. 13
3. ETB Character (0027) if STETB (Store ETB) flip flop is set. 14
4. ETX Character (0003) if STETX (Store ETX) flip flop is set. 15
16
5-30.2 SCAN CYCLE TIMING SEQUENCE i;
The following subparagraphs provide the sequence of events in relationship to the memory clock pulses for memory scan 19
cycles, and character retrieval and store cycles within the memory control logic. g(l)
22

a. Scan Cycle 1-1 (Begin Memory XMIT)

GSAO03
GC/W
GC/W

MSRXMIDR
GSA05
GC/W
GC/W

SMTSR

SMTSR

SMTSR

SMSR
SHMSR
SHMSR
SMSR
SHMSR

SMSR

DOSOBBKP

b. Scan Cycle 1-2 (XMIT SOB Bookkeeping)

O©CoO~NOOUITA WNPEFO
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GSA02
GC/W
GC/W

MSRXMIDR
GSA06
GC/W
GC/W

SMSTR

SMTSR

SMTSR

SMSR
SHSMR
SHSMR
SMSR
SHMSR

SMSR
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BGMDEN
BGMDEN

BGMDEN
BGMDEN

BGMDEN
BGMDEN

(SC1-2)

BGBDEN

BGBDEN

BGBUEN

(SMIDR=1 IF M5, RESET RPT EOB)

INH C/W IF XM
INH C/W IF XM



18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

RMIDR
GSA04
GC/W
GC/W

GSA13
GR/R
GR/R

SMODR

RMIDR
GSAO1

GC/W
GC/W

GSAO03
GR/R
GR/R

SMODR

MSRXMIDR

INH C/W IF XM
INH C/W IF XM

IF XM RMSR (MODRXMIDR AND SET THIS BLK RPT BLK IF
RPTBLK) (RESET ETX SENT)

INH C/W IF XM. RPT BLK
INH C/W IF XM. RPT BLK

DO RETRIEVE CHAR IF XM+RPT MSG (SC RETCH)

AIMODRL GCI
SMTSR AIMODRL GCI
SMSR

64
65
66
67
68
69
70
71
72
73
74

c. Scan Cycle 1-4 (XMIT EOB Bookkeeping)

GC/W
GC/W
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GSA04
GR/R
GR/R

SMODR
SMTSR

MSRXMIDR

GC/W
GC/W

GSAOO
GR/R
GR/R

SMODR
SMTSR

SMSR

MSRI
MSRI
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DO RETRIEVE CHAR (SC RETCH)

AIMODRL GCI INH GCI IF THIS BLK RPTBLK
AIMODRL GCI INH GCI IF THIS BLK RPTBLK

AIMODRL INH SMSR DURING DEC. 3
AIMODRL
SET (RPT ETX-1) IF TSR0O000



33
34
35
36
37
38
39
40
41
42
43

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

73
74
75
76
77

GSAO06
GR/R
GR/R

SMODR MSRI AIMODRL
SMTSR MSRI AIMODRL

SMSR

RESET (RPT EXT-1 BLK) IF TSR7776 OR IF ODR 0000; SET (THIS BLK ETX)
IF TSR 7777

GSAO1 SMTSR=3
GR/R
GR/R

SMSR

SMODR AIMODRL
SMTSR AIMODRL
SMSR
MODRXMIDR
GSA13
GC/W
GC/W

MSRXMIDR

GSAO01

GC/W INH GC/W IF RPT ETX-1 BLK
GC/W INH GC/W IF RPT ETX-1 BLK

GEN CYC COMP IF M1 (ETX SENT X THIS BLK ET X); DO SOB BKP IF M5
(ETX SENT X THIS BLK ETX)

GSA05 SMTSR=3
GR/R
GR/R

78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

SMODR
SMTSR
GSAO03
GR/R
GR/R
SMODR
SMTSR
SMSR

RMSR

SMSR

MSRI
MSRI

GEN CYC COMPLETE

d. Scan Cycle 2-2 (Begin Memory RCV)
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GSAO01
GC/W
GC/W

GSA02
GC/W
GC/W

GSA15
GC/W
GC/W
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AIMODRL
AIMODRL

AIMODRL
AIMODRL

GEN MSG# COMP IF ODROOOO

GEN MSG # COMP IF TSR 7777

RESET MEM FULL RCV DEC. 1



27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

GSAl4
GC/W
GC/W

DO SOB BKP (SC 2-5)

e. Scan Cycle 2-5 (RCV SOB Bookkeeping)

O©CoO~NOOUITA WNEFO

SMTSR
GSA02 SMSR
GC/W SHMSR
GC/W SHMSR
SMTSR
SMSR
SHMSR
SMTSR
SMSR
SMIDR=0074
GSA01
GC/W
GC/W

MSRXMIDR DO STORE CHAR (SC STCH ) IF (AUTOPRINT ETX+ERR)+M5. CZCS + VSTX

BRBDEN
BRBDEN

BRBDEN
BRBDEN

BRBUEN
BRBUEN

INH GC/W IF_ MEM FULL RCV
INH GC/W IF MEM FULL RCV

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
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GSA10
GC/W
GC/W

RMIDR

GSAQ0 SET STSOH
GC/W

GC/W

GSAO01
GC/W INH GC/W IF MEM FULL RCV
GC/W INH GC/W IF MEM FULL RCV

DO STORE CHAR (SC STCH)

f. Scan Cycle 2-7 (RCV EOB Bookkeeping)

POoO~NOUWNEO

o

[
=Y

Change 3 5-126.5

GSA00
GR/R
GR/R
SMODR AIMODRL GCI SET MEM FULL RCV IF
(AUTOPRINT MSG). (ETX+STETX)
SMTSR AIMODRL GClI



12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

34
35
36
37
38
39
40
41
42
43
44
45

46
47
48
49
50
51
52
53
54
55
56

SMSR
MSRXMIDR
GCIW
GCIW
GSA10
GR/R
GR/R
SMODR MSRI AIMODR L
SMTSR MSRI AIMODRL
SMSR
SET MEM FULL RCV IF (AUTOPRINT
LBC) (TSR7777)
GSA01 SMTSR=3
GR/R
GR/R
SMSR
SMSR
SMODR AIMODRL
SMTSR AIMODRL
SMSR
MSRXMIDR RMIDR IF TSR 0074
GCIW SET MEM FULL RCV IF (AUTOPRINT LBC+MSG)
(TSR0074)
GCIW
SPREN IF MEM FULL RCV + (AUTOPRINT ETX + ERR) DEC. 5
MODRXMIDR
GSA16
GCIW INH GC/W IF MEM FULL RCV + (AUTOPRINT ETX+ERR)
GCIW INH GC/W IF MEM FULL RCV + (AUTOPRINT ETX+ERR) SET STSTX
IF STETB

57
58
59
60
61
62
63
64

MSRXMIDR

DO BEGIN PRINT (SC 5-5) IF MEM FULL RCV

TM 11-5895-581-15/NAVELEX 0967-LP-324-0120/TO 31W1-4-194-1

DO SOB BKP (SC 2-5) IF STSTX

GEN CYCLE COMPLETE

Scan Cycle 3 (Write Character/Monitor Selected Location)

Change 3 5-126.6

GR/R
GR/R

SMODR

GR/R
GR/R

MSRXMIDR

SMODR

MSRXMIDR

GR/R
GR/R

SMODR

GR/R

SMTSR

SMTSR

SMTSR

SMTSR

SMTSR

SMTSR

SMTSR

SMTSR

SMTSR

SMSR

SHMSR

SMSR

SHNSR

SMSR

SMSR

SHMSR

SMSR
RMSR
SMSR
SHMSR
SHMSR

SMSR
SHMSR

SMSR

MBDEN
MBDEN

MBDEN
MBDEN

MBUEN
MBUEN

AIMIDRL
AIMIDRL

MCDEN
MCDEN

MCDEN

MCDEN

MCUEN
MCUEN

RESET STETX AND STETB
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36 GR/R

37 24  GSA01 RMSR

38 AIMIDRH 25 GC/W

39 SMTSR AIMIDRH 26 GC/W

40 SMODR SMSR 27

41 28

42 29

43  WCHRXMIDR SDISPR IF (MON SEL LOC). ADD 30

44  MSRXMAR 31

45 GC/W INH GC/W IF MON SEL LOC 32

46 GC/W INH GC/W IF MON SEL LOC 33 RMIDR

47 34 GSA02

48 35 GC/W

49 36 GC/W

50 RMSR AIMODRL 37

51 SMTSR RMSR AIMODRL 38

52 SMSR 39

53 SDISPR IF (MON SEL LOC). DATA 40

54 GEN CYC COMPLETE 41
42
43

h. Scan Cycle 4 (Write Message) 44

0 45

1 46

2 DO STORE CHAR (SC STCH) IF TRSOB 47

3 48

4 GSAO00 49

5 GR/R 50 RMSR

6 GR/R 51 RMSR

7 52

8 53 DO STORE CHAR (SC STCH)

9

10 SMODR AIMODRL GCI RMODR IF TRSOH

11 SMTSR AIMODRL GCI RMODR IF TRSOH i. Scan Cycle 5-1 (Transfer Non Term Startup)

12 SMSR

13 MSRXMIDR 0

14 RMSR 1

15 GC/W AIMODRL 2

16 GC/W SMTSR AIMODRL 3

17 SMSR 4 GSA01

18 5 GR/R

19 SHMSR 6 GR/R

20 AIMODRL 7

21 SMTSR AIMODRL 8

22 SMSR 9

23  MSRXMIDR ALARM IF ODR 0025 10 SMODR AIMODRL
11 SMTSR AIMODRL
12 SMSR RPREN AND GEN CYC COMP IF

TSR0074

Change 3 5-126.7



13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

-

©CoO~NOOUITA WNEFO

GSA02
GR/R
GR/R

SMODR

MODRXMIDR
GSAl4

GC/W

GC/W

RMIDR
GSAO01
GC/W
GC/W

SET NON TERM FF

Scan Cycle 5-2 (Print EOB Bookkeeping)

GSA 15 SMTSR=3
GR/R
GR/R
SMODR

SMTSR
MSRXMIDR

RMIDR IF TSR0074

SMSR
SMSR

SMSR

SMSR

SMSR

RMSR

RPREN AND GEN CYC COMP IF TSR0074
RPREN AND GEN CYC COMP IF TSR0074

DO XFER NON TERM (SC5-6)

AIMODRL
AIMODRL
RPREN IF MAN PRINT

GEN CYC COMPLETE IF MAN PRINT

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Change 3 5-126.8

TM 11-5895-581-15/NAVELEX 0967-LP-324-0120/TO 31W1-4-194-1

GC/W
GC/W

AIMODRL
SMTSR AIMODRL
SMSR

GC/W
GC/W

RMIDR
GSAl4
GC/W
GC/W

GSAl6
GR/R
GR/R

SMODR MSRI AIMODRL
SMTSR MSRI AIMODRL
SMSR
DO XFER NON TERM STARTUP (SC 5-1) IF TSR 7777 OR IF END PRINT



TM 11-5895-581-15/NAVELEX 0967-LP-324-0120/TO 31W1-4-194-1

61
62 39
63 40 SMODR RMSR AIMODRL
64 GEN CYCLE COMPLETE 41 SMTSR AIMODRL
42 SMSR
k. Scan Cycle 5-4 (Print Character) 43  SMTR=0012 IF ODR 0201; SET CRLF F.F. IF (ODR 0201) + (ODR 0202) (SEL +
PRINT BLK); DO EOB BKP IF ODR 0027 + 0003
0 44
1 45 GR/R PRDS IF ODR 0202
2 46 GR/R PRDS IF ODR 0202
3 47
4 GSA15 48
5 GR/R 49
6 GR/R 50 SMODR
7 51
8 52
9 53
10 SMODR 54 GEN CYC COMPLETE
11
12 I. Scan Cycle 5-5 (Begin Print)
13
14 GSAl4 MODRXMIDR 0
15 GR/R 1
16 GR/R 2 MBDEN
17 3 SMTSR MBDEN
18 4 GSA14 SMSR
19 5 GC/W SHMSR
20 SMODR AIMODRL GCI 6 GC/W SHMSR MBDEN
21 SMTSR AIMODRL GCI 7 SMTSR MBDEN
22 SMSR AIMIDRH 8 SMSR
23 SMTSR AIMIDRH INH AUTO SMSR 9
24  MSRXMIDR SMTSR INH AUTO SMSR 10 SHMSR MBUEN
25 GC/W INH AUTO SMSR 11 SMTSR MBUEN
26 GC/W 12 SMSR
27 13
28 14 GSA15
29 SMTSR 15 GC/wW BI-1
30 SMSR 16 GC/W SMTSR BI-1
31 17 SMSR
32 18 MSRXMIDR
33 19 SHMSR
34 MSRXMAR 20 AIMIDRL
35 GR/R 21 SMTSR AIMIDRL
36 GR/R 22 SMSR
37 23 MSRXMIDR -
38 24  GSA15 RMIDR IF MAN PRINT
25 GC/W

Change 3 5-126.9
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26 GC/W 34 GSAl4 MSRXMIDR
27 SPREN 35 GC/W
28 SPREN 36 GC/W
29 37
30 38
31 39
32 40
33 41
34 GEN CYC COMPLETE 42
43 RESET XFER NON TERM FF
IF TSR0O000
m. Scan Cycle 5-6 (Transfer Non Term) 44 GEN CYC COMPLETE
0
1 n. Scan Cycle 5-7 (Print Carriage Return and Line Feed)
2
3 0
4 GSAl14 1 SMTSR=0215
5 GR/R 2 SMTSR=0012 IF CRLF 2°
6 GR/R 3
7 4
8 5 GR/R PRDS
9 6 GR/R PRDS
10 SMODR AIMODRL 7
11 SMTSR AIMODRL 8
12 SMSR 9
13 10 SMODR
14 MSRXMAR SMAR 3600 11
15 GR/R 12
16 GR/R 13
17 14 GEN CYC COMPLETE
18
19
20 SMODR 0. Scan Cycle RECH (Transmit-Retrieve Character)
21
22 0
23  MODRXMIDR 1
24  MSRXMAR 2
25 GC/W 3
26 GC/W BI-1 4 GSA01
27 SMTSR BI-1 5 GR/R
28 SMSR 6 GR/R
29 7
30 8
31 9
32 10 SMODR
33 11

Change 3 5-126.10



12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

54

55
56
57

GSA02
GR/R
GR/R

SMODR

MSRXMIDR
GC/W
GC/W

MSRXMAR
GR/R
GR/R

SMODR

GR/R
GR/R

MODRXMIDR
AIMODR L GCI
SMTSR AIMODR L GCI
SMSR AIMIDRH
SMTSR AIMIDRH INH AUTO SMSR
INH AUTO SMSR
INH AUTO SMSR
SMSR
RESET RPT EOB
RMSR AIMODRL INH GR/R DEC. 4
SMTSR AIMODRL
SMSR

SET RPT EOB IF (ODR 0003+0027). POSFRAG

BGDS
BGDS

GEN CYC COMPLETE IF (ODR 0003+0027) + RPT EOB

SET ETX SENT IF ODR 0003
DO EOB BKP (SC 1-4)

p. Scan Cycle STCH (Store Character)

GSAO01
GR/R
GR/R

O©Coo~NOOULD WNPEFO

10 SMODR

14 GSA02
15 GR/R
16 GR/R

20 SMODR
21 SMTSR

23 SMTSR
24 MSRXMIDR

25 GC/W

26 GC/W

33 BRDXMIDR IF MSC 2; TIRXMIDR IF MSC4

34 MSRXMAR

SMSR

SMSR

TM 11-5895-581-15/NAVELEX 0967-LP-324-0120/TO 31W1-4-194-1

AIMODRL GCI
AIMODRL GCI
AIMIDRH
AIMIDRH

MODRXMIDR

ALARM IF TSR 0136
INH AUTO SMSR
INH AUTO SMSR
INH AUTO SMSR

35 GC/W SMIDR 0201 IF STSOH; SMIDR 0027 IF STETB; SMIDR0202 IF STSTX;

36 GC/W

39 SMTSR

Change 3 5-126.11

RMSR

SMSR

AIMIDRL
AIMIDRL

SMIDR 0003 IF STETX

DO EOB BKP IF (STETX+STETB)

SET STETB IF CC90. M5



43
44
45
46
47
48
49
50
51
52
53

RESET STSTX: SET STETX AND RESET STETB IF LF4NS (G)
GEN CYC COMPLETE IF STSOH + STETX +STETB

RESET STSOH

DO STORE CHAR (SC STCH AGAIN)

Change 3

5-126.12
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Figure 5-34(21). Memory control logic diagram.
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5-31. Control Panel Schematic Diagram Description
(fig. 5-35)

The control panel consists of a number of repetitive

circuits of various categories.[ Paragraphs 5-31 through[5-]

describe typical circuits from each category, and list all
circuits within each category.

5-32. Pushbuttons

a. llluminated Pushbuttons. llluminated pushbuttons
provide a switch function either alternate action or

momentary, and two indicator lamps. In some cases the
position of the switch is used directly to light one lamp or
the other, while in some cases the lamps are lit by logic
circuits controlled by the switch. The lamps of split-screen
pushbuttons are lit on an individual basis, while the lamps
of single-screen pushbuttons are connected in series and
light as a single unit. A typical example of the illuminated
pushbutton is described in subparagraph (1) below. All
circuits in this category are listed in subparagraph (2).
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Figure 5-35(20). Control panel schematic diagram. (Sheet 20 of 21)
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Switch Reference Sheet No. ETB STOP RCV S-71 10
1-15-3 MEMORY CONTROL XMIT/RCV S-24 3 ETX STOP RCV S-72 10
AI103 2-20-F LAMP CHECK
, o u / al ADDRESS/DATA S-25 3 ERROR STOP RCV S-73 10
“SR—L 3o PRINT BLOCK S-26 3 RPAR NORM/RPAR INVT S-74 10
s 100 g t.7o0 1-18-4 CHARACTER READER TERM S-27 3 START SOB/START SOH S-75 10
Lawp J %" 2-22-¢ LAMP CHECK
cHeCK "\»-—‘ — -12v :,“3: a2y " oz MEM NORM//MEM INVT S-28 3 ALL RCVD/LAST RCVD S-90 11
[ ] AAA o
e s b _‘L o3 INH MEMORY S-29 4 b. Indicators. Two categories of indicators are provided on the control
sm panel, function indicators (rectangular indicators resembling the pushbuttons an
3! 3 I, function indi lar indi bling the pushb d
o2 00 1" 2-1%7% sLock cENERATOR INT CLK/EXT CLK S-31 S housing two indicator lamps) and bit indicators (block generator REPLY TIME
LA L. a9y 3 2-19- AN crecK PTCH SEND/CORE SEND S-32 5 and core memory ADDRESS OR DATA indicators). Subparagraphs (1) and (2)
S60 4 ¢ 4 44 oiad o £ describe a typical function indicator and list all circuits in this category.
_L aos AUTO CORD/MAN CORD S-33 5 Subparagraph (3) describes the bit indicators.
‘;:c.; 3%%o0 isee MSU/CSU S-34 5 (1) SYNC/FRAME Indicator. The SYNC/FRAME indicator
— ‘:::_ p e 3-14- B ek fig. 5-35(1)) is a split-screen indicator with two 12-volt lamps. The lamps are
CHECK R4 - ) individually controlled by the character reader logic circuits via two inverter
:” 4 ‘3':: ey Qa4 AUTO DISC S-35 5 individ 1] lled b h h d | i H H H H
¢ : s W ' oW | CONT/BLK/BLK S-36 5 circuits, which convert the logic levels to ground and -12 volts. A diode is
A103 _]_ S aios rrs2-1a provided for each lamp, so that ground may also be supplied via the character
166 $2'%00 NORMAL/SELF TEST S-37 6 reader lamp check line. In this way the lamp check function is capable of
= TPAR NORM/TPAR INVT S-38 6 !igh_ti_ng both Iarr_]ps,_ and at the same time maintains isolation between the
w2y HOTES: individual lamp circuits.
' RESISTANCES ANE M Orly - ALARM S-58 6
CAPACITANCES ARE N MICROFARADS . .
3 PANTIAL REFERENCE DESRATIONS START XMIT S-41 6 (2) Indicators (fig. 5-35).
WITH ASSEMBLY DESIGRATION AZ. " Switch Reference Sheet No
© ' ETX STOP/ETX SENT S-42 6 .
THS895-381-13-13
. ETB STOP/ETB SENT S-43 6 SYNC/FRAME DS-2 1
Figure 5-35(21). Control panel schematic diagram. ERR STOP/ERR S-a4 7 DATA/CONTROL DS-3 1
(1) INT CLK/EXT.CLK llluminated Pushbutton. The INT CLK/EXT CLK illuminated ~ MSG #STOP/COMP S-45 7 DISC DS-4 1
pushbut_ton_ fig. 5-35(1)) is a double-pole, d_oubl_e-throw alternate-action pushbutton with two RPT BLK/RPT MSG S-50 7 ERROR 1/ERROR 2 DS-6 1
12-volt indicator lamps. One pole of the switch is used to supply ground to one lamp or the SOH/STX DS-9 1
other through associated resistor networks. The second pole is used to supply either ground or XMIT SYNC S-52 7
+ VL to the character reader on two output leads. A diode is provided for each lamp, so that ETB/ETX DS-10 1
: . ! ; XMIT DISC S-53 7
ground may also be supplied via the character reader lamp check line. In this way the lamp EM/MC DS-11 2
check function is capable of lighting both lamps, and at the same time maintains isolation XMIT BUSY S-54 8 )
it:1edt;l\\;iedeunal lamp circuits XMIT SRACK S-55 8 CANREP ps-i2 2
' ACK-1/ACK-2 DS-13 2
(2) llluminated Pushbuttons (fig. 5-35). XMIT CAN S-56 8
NACK/RM DsS-14 2
Switch Reference Sheet No. XMIT 2CC S-61 8
WBT/START DS-15 2
INT CLK/EXT CLK S-1 1 MSU/CSU S-62 9
INV/EN DS-16 2
PAR CONT/PAR DATA S-5 1 INT CLK/EXT CLK S-63 ° Q
RM SENT/NACK SENT DS-46 7
RPAR NORM/RPAR INVT S-7 1 NORM PRINT/SEL PRINT S-64 9
EXP ACK/XMIT REP DS-47 7
ALL RCV/LAST RCVD S-17 2 CONT/BLK/BLK S-65 °
CAN SENT/INV SENT DS-48 7
WRITE MSG S-22 3 CHAR FRAME S-68 9
3RPT/BAD REPLY DS-49 7
MONITOR SELECTED S-23 3 START RCV S-70 °
LOCATION
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Switch Reference Sheet No.
XMIT DATA DS-51 7
SR ACK/BUSY DS-66 9
SYNC/DISC DS-67 9
DATA/CONTROL DS-69 9
CPE/BPE DS-78 10
SELE/BFE DS-79 10
NCCE/BLE DS-80 11
SEQE/RPE DS-81 11
SOH/STX DS-82 11
ETB/ETX DS-83 11
EM/MC DS-84 11
CAN/REP DS-85 11
ACK-1/ACK-2 DS-86 11
NACK/RM DS-87 11
WBT/START DS-88 11
INV/IENQ DS-89 11

(3) Bitindicators. The bit indicators

(fig._5-35 (20))l comprise a series of 32 single indicators,
each driven by logic circuits via an inverter. Conversion
from logic levels to ground and -12 volts is performed by
the inverters. A diode is provided for each lamp so that
ground may also be supplied via the lamp check line. In
this way the lamps check function is capable of lighting
each lamp, and at the same time maintains isolation
between the individual lamp circuits.

5-33. Thumbwheel Switches

Subparagraph a describes a typical thumbwheel switch
and its function. Subparagraph b lists all the thumbwheel
switches provided at the control panel.

a. CHAR NO Thumbwheel Switch. The CHAR NO is
a double-deck rotary thumbwheel switch used to provide
ground and +VL to memory control circuits.

b. Thumbwheel Switch List (fig. 5-35).

Switch Reference Sheet No.
BIT RATE SELECT S-101 12
CHAR NO S-104 12
BLOCK NO S-103 12
CODE SELECT S-102 12
BIT RATE SELECT S-105 13
(CODE SELECT S-106 13
PAUSE TIME NO (X10MS) S-109 13
INSERT PATCHBOARD S-107 13
INSERT ABCDE S-108 13
2CC SELECT S-110 13
EOB NO BLOCK 1 S-111 14
EOB NO BLOCK 2 S-112 14
REPEAT NO S-113 14
ABCDE NO S-114 14
XMIT LINES BLOCK S-115 15
COUNT NO
MESSAGE NO S-116 15
RESPONSE TIME NO S-117 15
BIT RATE SELECT S-118 16
RCV/PRINT LINE BLOCK  S-121 16
COUNT NO
RCV PAUSE S-123 16
CODE SELECT S-119 16
DISPLAY LOCKUP S-120 16
Al-TO PRINT CONTROL S-122 16

5-34. Level Shifters

The level shifters shown in[figure 5-35(17) |are used to
provide the line block display with outputs received from
input registers and position counters.

5-35. Patch Panel

The patch panel shown in|figure 5-35 (18)|consists of
vertical lines (voltage) and horizontal lines. Each
corresponding vertical and horizontal line represent a bit
of a particular character. When a character (framing
character, receive control character, or transmit control
character) is requested by the block generator, diode pins
are inserted to connect the applicable vertical and
horizontal lines to form the character requested as an
output to the block generator.
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5-36. Input/Output Circuits

a. The input/output circuits (fig. 5-35(19))| are used
to convert polar line input signals received from teletype
lines to logic level signals used within the simulator, and
likewise to convert logic level signals from the simulator
circuits to polar line signals used on the teletype lines.
Polar line signals are converted to logic level signals by
MR low-level differential amplifiers, TS polar line drivers,
and diodes A213CR1 through A213CRS5; logic level
signals are converted to polar line signals by ON level
shifters and TS polar line drivers.

b. When in the self test mode (relays K1 and K2 are
energized) inputs received from the block generator (Xmit
data and Xmit clock) are now fed to the block reader and
character reader. The block generator data output is now
represented by a mark, whereas the block generator clock
output remains the same.

5-37. Lamp Check Switches
fig. 5-35 (21)].

a. The lamp check switches S20, S93, and S60
when activated provide -12 volts to turn on transistors Q1,
Q2, Q3, and Q4. The outputs of the transistors are used
to light all lamps in the character reader, memory control,
block reader, and block generator. Each lamp check
switch is provided with a indicator lamp (b below) which
lights to indicate that the switch is functioning properly.

b. Lamp Check Indicator (fig. 5-35).

Indicator Reference Sheet No.

LAMP CHECK (character reader S20 2
and memory control)

LAMP CHECK (block reader) S93 11

LAMP CHECK (block generator) S60 8

5-38. Master Timing Generator Block
Diagram Description
[fig. 5-36] andfig. 5-37 (L)[(2)[(3)

The master timing generator provides a number of clock
signals, at different frequencies, to the block generator,
character reader, and block reader. A special 110-baud
clock is provided for the use of the ASR interface. Basic
timing is generated from a 1.2288 mHz oscillator, and
then counted down by a series of binary counters used for
frequency division.  The outputs resulting from the
frequency division form a binary series of frequencies,
each of which is 128 times one of the operating baud rates
of the simulator. The 4.8 kHz output is also used by the
110 baud clock to generate a timing signal for transferring
data between the simulator and the ASR set. The
conversion from 4.8 kHz is made by a gated binary
frequency division that results in 6 output pulses for every
15 input pulses, producing a clock train at 16 times the
110 baud rate.
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Figure 5-36. Mater timing generator block diagram.
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Figure 5-37(1). Master timing generator logic diagram.
(Sheet 1 of 3)
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Figure 5-37(2). Master timing generator logic diagram.
(Sheet 2 of 3)
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Figure 5-37(3). Master timing generator logic diagram.
(Sheet 3 of 3)
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Figure 5-38. ASR Interface simplified block diagram.

5-39. ASR Interface Simplified Block
Diagram Description

[fig. 5-38 and[ 5-39 (1) [(2)] (8)

a. The ASR interface controls the flow of input and
output data between the ferrite core memory (via the
memory control) and the teletype set. When the tape
transmitter is set to the run position, data coded on the
paper tape is sent to the tape reader control for decoding.
"The decoded characters and data characters are then
shifted serially one character at a time into the tape input

TM5895-58i-15-69

register. Characters remain in the register until a signal
from the 110-baud clock of the master timing generator
causes a parallel mode shift to the transmit half of the
core memory. In this way characters are stored in
memory for transmission over the line under test.

b. When data in memory is to be printed out,
characters are shifted in parallel, one after the other, to
the printer output register. Characters are shifted out of
the printer output register under control of the 110-baud
clock. Each character is shifted out in parallel to the
teletype set for printing.
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Figure 5-39(1). ASR interface logic diagram
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