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JOSS CONSOLE

CHAPTER 1
INTRODUCTION

1.1 FUNCTIONAL DESCRIPTION

The JOSS Console is a remote computer input/output communication station. The central ele-
ment of the JOSS Console is an IBM Model 731 Selectric I/O writer, which can also be used in off-line
mode as an office typewriter when desired. The typewriter is modified electrically, and mechanically,
for PAGE GO and READY/HOLD signals, to provide a forms-feed mechanism to accommodate 8-1/2 by 11-inch
pinfeed, fanfold paper. A control box permits operator control of the JOSS Console and reflects the .
status of the console and typewriter. The controls are a console POWER ON/OFF switch and an INTER-
RUPT switch to send a special signal.

When the power is turned on at the control box, an ON signal is sent to notify the computer
of the power application, A CONSOLE POWER lamp on the control box illuminates to indicate that
power has been successfully applied to the JOSS Console. The computer acknowledges receipt of the
power-on signhal by sending a system~turn-on signal to the JOSS Console. This signal illuminates the
JOSS SYSTEM lamp on the control box and applies power to the typewriter. A short delay permits the
typewriter motor to reach operating speed, after which the TYPEWRITER lamp on the control box lights
and a READY signal informs the computer of the typewriter ready condition.

The JOSS Console has two control modes: red mode and green mode. Following power appli-
cation, the JOSS Console is in the red mode. A red or a green lamp on the control box illuminates to
indicated the mode of operation. During red mode, the computer controls the typewriter, and the type-
writer keyboard is locked to the JOSS Console operator to prevent console-to-computer communication.
During green mode, the user controls the typewriter and the system ignores all incoming characters and
functions. JOSS Console electronics encode any characters typed on the typewriter or any operational
functions executed on the typewriter (e.g. space, shift) and sents them to the computer,

Control of the operating mode is normally proprietary; i.e., the user relinquishes control by
giving a CARR RTN or PAGE GO. The computer relinquishes control by sending a SYS RED. (The com-
puter may preempt control by a switch to red, if necessary).

When power is turned off at the control box, a short delay occurs during which a signal (turn=-
off) informs the computer that power has been removed. After the delay, power is removed (turned off)
from the JOSS Console.

An ON/OFF switch on the typewriter permits the operator to use the typewriter in off-line
mode only when all console power has been removed. When the typewriter ON switch is depressed with
console power removed, the typewriter is turned on. The typewriter then functions as an ordinary type-
writer without the PAGE GO facilities.

1-1
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1.2 PHYSICAL DESCRIPTION

The JOSS Console is a single console which contains the typewriter and the electronics nec-
essary for input and output communications. The console is 29 inches high, 23 inches wide, and 19 inches
deep. A removable shelf, on either the left or right side, provides adequate working area for the operator.
A normal 120-vac 60-cycle outlet supplies power for the JOSS Console. External power is supplied to a

rear panel circuit breaker which supplies power to the system.

1.3 APPLICABLE DOCUMENTS

Digital FLIP CHIP Modules Handbook, C-105
IBM Selectric Input/OQutput Writer.

1-2
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CHAPTER 2
THEORY OF OPERATION

2.1 INTRODUCTION

All communication to and from the JOSS Console is via an 8-bit, 11~unit modified Teletype

code. Four types of information are conveyed by this code:

a. Characters = Therefore are 44 character keys on the typewriter, each with an upper and

lower case interpretation, totalling 88 printing characters.

b. Functions - There are seven typewriter functions: shift up, shift down, space, backspace,

tabulator, carriage return, and page (forms feed).

c. Signals - Signals to and from the JOSS Console control reflect the changing states of the

JOSS Console. These states are described in this section.

d. Status Request/Report = The computer may at any time request a report of the status of the

JOSS Console. To satisfy this, the console fransmits a special status report code.

When in operation, the status of the JOSS Console is defined by the states of a number of
flip-flops (see table 2-1). Lamps on the control panel indicate the power on, system on, ready, red/
green, and interrupt-on states.

The 8-bit code format of the word used for data transmission is:

131' Bit Transmitted

P IS | X | X | XX | X | X |[start
bit

where P is the parity bit (odd) and S is the status request bit. The X bits comprise coded characters,
signals, and machine functions as shown in table 2-2,

Power-on and power-off of the JOSS Console consist of a number of steps, performed in
sequence. When power is turned on at the control box, the JOSS Console proceeds through a power-on
sequence. Similarly, when power is turned off, the JOSS Console proceeds through a similar power-off
sequence. These sequences and other operation features from initial application of power to power shut-

down are illustrated in the operation flow diagram, figure 2-1,
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I POWER ON j

GREEN 4+— 0
SYS4+—— 0
TW OK @— 0
RDY ENABLE «— 0O
INT ¢#—— 0

liOSS SENDS 70-CODE (TURN ON) TO COMPUTERI

|COMPUTER SENDS 70-CODE (SYS ON) TO JOSEI

JOSS TURNS ON TYPEWRITER AND SENDS
74-CODE (READY) TO COMPUTER

COMPUTER THUS HAS BEEN INFORMED
TYPEWRITER IN READY CONDITION AND IN | (NFORMATION

INFORMATION RED STATE
FLOW |  COMPUTER CAN COMMAND TwO PATHS [ F-OW
) (2)
¥
SEND RECEIVE
FUNCTIONS SEND 74-CODE
CHARACTERS (GREEN) TO JOSS
SIGNALS l
|
[
FUNCTIONS
CHARACTERS
SIGNALS
THIS PATH
<« @IS USER
CONTROLLED
POWER OFF
(CONSOLE)

Figure 2-1 Operation Sequence

When power is applied to the JOSS Console, the power sequence applies power to the system,
initiates a delay during which control flip=flops are cleared or normalized, and sends a TURN ON signal
(70 code) to the computer to indicate that power has been applied to the system. The JOSS Console is
not yet fully operational; it must wait for an enabling signal from the computer. The computer does this
by sending a SYS ON signal (70 code) to turn on the JOSS Console. System turn-on applies power to
the typewriter; however, a typewriter delay permits the typewriter motor to reach operational speed,
after which the console sends a READY signal (74 code) to the computer to indicate that the typewriter
is ready for operation.

The system is now active. Initial power turn-on placed the JOSS Console in the red state;
thus, the computer can communicate with the JOSS Console by sending characters or typewriter machine

functions. Each 8-bit word is transferred serially into the JOSS Console. The six bits of a character or
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machine function are decoded to perform the specified typewriter operation. During the red state, the

typewriter keyboard is locked to prevent the operator from typing which would send meaningless infor-

mation to the computer.

TABLE 2-1 JOSS CONSOLE STATUS

True State False State Comments

Power on Power off Determines that electronic power has been applied and the
console is ready to use in the on-line mode.

System on System off Contirolled by the computer. A console is not fully oper-
ational until the SYSTEM light is turned on by the
computer.

Green Red In the green state, the user has control of the typewriter;
in the red state, the central processor has control. Trans-
mission of a carriage-return or page-go function auto-
matically sets the red state. It may be set to either
state by the computer.

Ready enable Not ready Reflects the most recent setting of the typewriter ON-

enable

Typewriter OK

Ready

Interrupt on

Incoming parity
error

Typewriter not
OK

Not ready

Interrupt off

No incoming
parity error

OFF switch.

Typewriter is not OK if the motor is not up to speed, or if
it is in the process of tab, page, or carriage-return func-

tions. Completion of the process sets TYPEWRITER OK.

The console is ready only if TYPEWRITER OK and READY
ENABLE are active.

Controlled by the centeral processor.

Set by any incoming parity error; reset only when status

report is sent.




TABLE 2-2 JOSS I| CONSOLE CODES

JOSS CONSOLE

Units
0 1 2 3 4 5 6 7
Tens p E # < D R <
0 p e = 5 ; r
Q K | > [ C A >
! q i 6 ’ c a 8
J T l z G X !
2 i t . z g X m 1
Characters % N ] " F U v #
(see note) 3
+ n 2 f U v 3
Y H S ) ? L o) $
4 y h s 0 / i o 4
_ B w ( _
5 - b w 9
Functi 6 SHIFT BACK TAB SPACE CARR. PAGE SHIFT
unetions DOWN | SPACE RETN. up
Signals SYSTEM | SYSTEM | INT. INT. SWITCH |SWITCH |SOUND NO
to 7 ON OFF ON OFF to to "BEEP" o°P
Station GREEN RED
Signals TURN TURN INT. READY HOLD INT. INT.
from 7 ON OFF + +
Station READY HOLD

NOTE: Both upper case and lower case assignments are shown. Codes 54-57 are
not generated by the typewriter; if received, they act as 20-23. The character

codes are derived by ordering and interpreting the typewriter input/output lines
as follows: RT, R2, RZA, R5, T1, T2. Note the negations of R1 and R2A.

During the red state, the operator can place the console in a not-ready condition in order to
request the computer to stop sending characters, etc. This is done by depressing the typewriter OFF
switch. When this is done, a HOLD signal is sent to the computer so that it is cognizant of the not=-
ready condition of the console. The computer will not communicate again with JOSS Console until it

receives a READY signal. Depressing the typewriter ON switch initiates READY.

2-4
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The computer can send a signal to the JOSS Console to switch it to the green state which
permits JOSS Console~to-computer communications. In the green state, the typewriter keyboard is un-
locked and the operator can use the typewriter on-line. For each typewriter character or machine func-
tion typed, the console conirol circuits assemble an 8-bit word and transfer it to the computer. When
the operator executes a carriage=return or page-go machine function, the JOSS control automatically
switches to the red state.

The computer at any time may request a status report, which the JOSS Console answers after
changing state and after a character or signal request. In addition, a status report is initiated if an input
parity error occurs, permitting immediate computer recognition of the parity error.

When power is turned off at the JOSS Console, a power-down sequence is performed. During
the power-down sequence, a signal is sent to the computer so that it is aware of the power shut-down.

When, and only when the CONSOLE POWER lamp is off at the control panel, can the oper-
ator use the typewriter inoff-line mode by pressing the typewriter ON switch. The rear-panel circuit
breaker must be on and console power removed before off-line power can be applied to the typewriter.

The typewriter can then be used as a standard office typewriter without the page-go facilities.

2.1.1 Stare Down

JOSS II was designed to minimize the probability of a "stare down problem"; i.e., a situation
in which the console is in one state but the computer thinks it is in another state. For example, if the
console is in the red state, but the computer thinks it is in the green state, each is waiting for the other
to take some action.

To meet this criterion in the console there are several status toggles available for computer

inspection:
a. On state
b. Red/green state
c. Ready/hold state

d. In-request state (This shows the state of a computer generated acknowledgment to an inter-

rupt request by the user.)

The computer can send signals to the console and (optionally) request the state of the status

toggles after completion of the action requested. The signals are:
a. NOP: no operation.

b. Set the on state on or off.

2-5
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c. Set the red/green state to red or green.

d. Set the in-request state on or off.

2.2 DETAILED LOGIC DISCUSSION

The following paragraphs provide a detailed logic discussion of the JOSS Console. Frequent
reference is made to the logic drawings in chapter 6. A particular circuit is referenced to a drawing by
the last digits of identification followed by a colon and the coordinates of its location on the drawing.
For example, the INC LINE signal which appears at coordinates C7 of drawing BS-D-616-0-17 is refer-
enced as 17:C7,

2.2.1 Power-on Sequence

2.2.1.1 JOSS Sends 70 Code to Computer - When power is turned on at the control panel, the POWER

CLEAR DLY intergrating one-shot multivibrator (18:B5) reverts to the 1 state. (A later section explains
the ac power distribution.) The POWER CLR DLY signal enables the 10-kc clock (18:B5) to generate
PWR CLR pulses which normalize control flip-flops in the control circuits. (Refer to timing diagram
figure 2-2 and flow diagram figure 2-3.) After 500 msec the PWR CLR DLY one-shot reverts to the 0
state, and the transition sets the TURN ON flip-flop (18:B4). The TURN ON (1) signal enables the
OUT SYNC pulse to set the SIGNAL RQST flip-flop (18:A7) and to initiate the 70-code transfer to the
computer. The OUT SYNC pulse is the result of ANDing the OUT CLOCK pulse with the OUT DONE
signal, The OUT DONE signal is Ov at this time because the initial POWER CLEAR pulses normalized
its inputs (10:D1). The OUT CLOCK pulses are derived from a 6-stage counter (CLKO through CLK5),
which counts down the crystal clock frequency of 10.560 kc by a factor of 64. The CLKO output gener-
ates the OUT CLOCK pulse; hence, the OUT CLOCK rate is 165 pulses per sec.

The SIGNAL RQST (1) enables the OSR SIGNALS pulse (18:B2) which is delayed from the
OUT CLOCK pulse by 4 usec. The OSR SIGNALS pulse sets the OUT ENB (output enable) flip-flop
(10:A1) and strobes the input gates (10:B4 - 10:A7) to insert a 70 code into the OSR (output shift

register) .
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500 MS
POWER CLEAR DELAY (18B5) I » l
POWER CLEAR (18B6) "nmuun‘ul

TURN ON (1884) oo
OUT FINISH =  (10C2) » [ 1
')')
OUT DONE <—  (10C1) { i
—4 6MS le—
0UT CLOCK (1884) AP 1 TR N T NS N N T N TN W U |
OUT SYNC (18A6) _’)}_A i

SIGNAL REQUEST 18A7 1 L

OSR «— SIGNAL (1882)

OUT ENABLE (10A1) " | |

POWER ON (10B3) " [

T( I'——
OUT ACT (10C8) l

N ———— OUTPUT CODE 70 —_—
b)
LINE l

4 4
T T

—— ~ At S’
START SIGNAL/CHARACTER/FUNCTION STATUS PARITY
OSR SHIFT

STOP " I |

Figure 2-2 Output Timing Diagram

The OSR SIGNALS pulse also resets the TURN ON flip-flop (18:B4). The TURN ON (0)
signal then sets the POWER ON flip-flop (18:B, C3) to enable the lamp driver (8: A, B4) which illumi-
nates the POWER lamp. The POWER lamp signifies that power has been applied to the JOSS Console.
The POWER ON (1) signal (18:C4) energizes the solenoid driver (TO POWER CONTACTOR) which
energizes relay RY1 (refer to drawing PS-C-616-0-29). Relay RY1 holds power on until the power-off

sequence is completed after the console ON/OFF switch is turned off.
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The OUT ENB (1) signal enables the next OUT CLOCK pulse to set the OUT ACT (output
active) flip-flop (10:C8). With the OUT ENB flip-flop set, the OUT FINISH (1) signal (10:C2) goes
to Ov and the OUT DONE (0) signal goes to =3v. The OUT ACT (1) signals enables OUT CLOCK pulses
to generate OSR SHIFT pulses (10:B1), which shift the contents of the OSR register. The first shift
pulse resets the OUT ENB flip-flop and sets the STOP flip-flop (10:A2)| thereafter, the STOP flip-flop
shifts Os into the OSR. The initial 1 in the STOP flip-flop assures that OUT FINISH (1) remains at Ov
until the 6-bit character has been shifted through the OSR.

At this point, the 70 code which has been inserted in the OSR is shifted through the LINE
flip-flop and transferred to the receiving device. After the seventh shift pulse, OSRO through OSR7
contain Os; hence, the OUT FINISH (1) (10:C2) signal goes to —=3v. The OUT FINISH (1) signal now
enables the OUT PAR flip-flop to shift the parity through the LINE flip-flop (10:A, B8) and to the re-
ceiving device. The OUT PAR flip~flop is complemented for each 1 bit shifted through the OSR7 flip-
flop to generate odd parity; the bits are odd for the 70 code; therefore, a 0 parity bit is generated.

After two more shift pulses, OSR5 and OSRé contain Os and the OUT DONE signal goes to
Ov. The OUT DONE signal now enables the next OUT CLOCK pulse to reset OUT ACT (10:B8).

Since OUT ACT is reset, the OSR SHIFT pulses (10:B1) are terminated. The OUT DONE
signal enables the OUT CLOCK to generate an OUT SYNC pulse, which resets the SIGNAL RQST flip-
flop.

The operation described above sends the 70 code to the computer to signify that initial power
has been applied to the JOSS Console. The computer, to turn on the console, now acknowledges this

receipt by sending a 70 code to the console.

2.2.1.2 Computer Sends 70 Code to JOSS Console = The first bit (START) of the 70 code on the INC
LINE (17:A3) is ANDed with INC CLOCK to set the INC ACT flip-flop. The INC CLOCK (18:B5) is
derived from the CLK counter. The INC CLOCK is taken from the CLK3 bit; hence, its output frequency
is 10560/8 or 1320 pulses per sec (refer to figures 2-4 and 2-5). The INC ACT signal generates an ISR

+—(0) pulse which clears the ISR (input shift register) to prepare for the incoming signal. The INC ACT
signal also enables the INC CLOCK to complement the INC CNT2 flip-flop which is the least signifi-
cant digit of the 3-stage counter consisting of INC CNT2, through INC CNTO0. The 3-stage counter
produces an INC SHIFT pulse (17:B4) for every eight INC CLOCK pulses starting with the fourth INC
CLOCK pulse following the first incoming bit.
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The INC SHIFT pulses start shifting the INC LINE bits into the ISR register. After nine shifts
of the ISR register, the original start bit that initiated the incoming operation is in the INC LAST flip-
flop (17:A8) and the complete word is assembled in the ISR register. The INC SHIFT pulses (17:B4) are
terminated since INC LAST is set. The INC LAST signal enables the INC CNTO (1) signal to generate an
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INC DONE pulse (17:D2), which resets the INC ACT to terminate the input operation by inhibiting the
INC CNT counter. The input code is in the ISR register, and the next operation depends upon the ISR
content; consequently, the ISR must be decoded.

The INC DONE pulse (9:C1) triggers both the 4-psec and é6-psec delays, or just the é6-psec
delay, depending on the contents of the ISR REGISTER. If the ISR contains a character or function (and
~ SIGNAL conditions are present), 4-psec and 6-psec delays are selected. At the end of the 4-psec
delay, ICB LOAD is generated and loads the ISR contents into the ICB BUFFER which previously was
reset by the ICB ~ (0) pulse. At the end of the 6-psec delay, ISR SAMPLE is generated whose only pur-
pose is to generate the ICB SAMPLE pulse 2~psec after ICB LOAD (this 2-psec difference assures that the
logic is set up in case a function were present in the ICB). ICB SAMPLE puts the logic in not-ready
condition when a long function is decoded. If the ISR contains a signal, the 4-psec delay is disabled
and the é-psec delay is selected. Note that ICB +(0), ICB LOAD, and ICB SAMPLE pulses are also
inhibited, preventing the contents of the ICB buffer from being changed while the logic is decoding a
signal . This isolates the character and function decoding buffer from signals which enable another signal
to be sent directly after a long function command without having the program wait for a READY condition.
At the end of the 6-psec delay, ISR SAMPLE is generated and decodes the signal in the ISR register.
Since it is assumed that the input code is a 70, the signal (9:D6) will be a 1, denoting that a signal is
being sent to the JOSS Console. The 70 code in the ISR is decoded by an R151 (9:C7) to activate the
SYS ON signal. The SYS ON signal enables the ISR SAMPLE pulses to set SYS flip-flop (8:B5). The
SYS flip-flop controls illumination of the SYSTEM lamp, which when lit signifies that the computer has
acknowledged the initial power-on sequence and is in the process of applying ac power to the typewriter
motor.

The SYS (1) signal enables the solenoid driver (8:B1) which applies power to the typewriter.
The SD output energizes relay RY2 (drawing PS-C-616-0-29) to apply ac power to the typewriter motor.
In addition, the SYS (1) signal triggers a 0.3-sec MOTOR-DELAY one-shot multivibrator (18:C1), which
permits the typewriter motor to reach operating speed before the READY signal is sent to the computer. |
After the 0.3-sec interval, the MOTOR DELAY one-shot reverts to its normalized state, and the MOTOR
DELAY (0) sets T/W OK (typewriter OK signal--8:B3). Since the READY came on, the JOSS Console

sends the 74 code to indicate it is active.

2.2.1.3 JOSS Sends 74 Code (Typewriter OK) to Computer - The T/W OK signal is ANDed with RDY
ENABLE (1) to generate the READY signal. The RDY ENABLE flip-flop (8:C5) was initially set by the
PWR CLR and the absence of hold, paper out, or ready conditions. (The significance of these conditions
is described later in this section.) Hence, the RDY ENABLE (1) enables the T/W OK signal to generate
the READY signal ,
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The READY signal drives the lamp driver circuit (8:A3) that illuminates the TYPEWRITER lamp
on the control panel. The READY signal transition enabled by SIGNAL PERMIT sets the RDY CHANGE
(ready change) flip-flop (18:B7~-refer to figure 2-6). The RDY CHANGE signal enables the next OUT
SYNC pulse to set the RDY SYNC flip-flop (18:B6) and the SIGNAL RQST flip-flop (18:A7). The
SIGNAL RQST signal gates on OSR LOAD (which is the OUT CLOCK AND OUT DONE delayed by 4-psec)
to generate the OSR ~ SIGNALS pulse (18:B2).

The OSR = SIGNALS pulse sets the OUT ENB flip-flop (10:A1) and inserts the 74 code into
the OSR. The next OUT CLOCK pulse is enabled by OUT ENB to set the OUT ACT flip-flop (10:C8).
The OSR shift pulses shift the OSR register. This operation is the same as previously described when the
JOSS Console initially sent the 70 code (power-on) fo the computer.

Under the described conditions, the computer is cognizant of the ready and red conditions of
the JOSS Console. The computer may initiate one of fwo operations. It can communicate with the JOSS
Console by sending character or machine functions to the typewriter, or it can send a 74 code (or 72, 74,
76, 77-status) to the JOSS Console toswitch it to the green state so that the typewriter can transmit data

to the computer.

2.3 COMPUTER TO JOSS CONSOLE COMMUNICATIONS (RED OPERATIONS)

During initial operations of the JOSS Console, the PWR CLR pulse resets the green flip-flop
(8:B2) to put the console into the red state. In the red state, the typewriter keyboard is locked to
prevent the operator from interfering with typewriter communications. The READY (0) and GREEN (0)
signals are ANDed (9:B1) to drive the solenoid driver that locks the keyboard.

2.3.1 Characters

For purposes of explanation, assume that the computer is to send a character fo the JOSS Con-
sole, and that the character is a small z, represented by a 23 code. The start bit of the 23-code on the
INC LINE (17:C7) enables the INC CLOCK to set the INC ACT flip-flop (17:A3). The operation that
shifts the 23 code into the ISR is similar to that explained previously for transferring the 70 code to the
JOSS Console, with the exception that both the 4-psec and 6-psec delays are used. After the word is
read into the ISR, the INC LAST (1) signal enables the INC CNTO (1) pulse to generate the INC DONE
pulse (17:D1,2). The INC DONE pulse generates the ICB- (0) pulse (9:B6) to clear the ICB register
(9:D2-4). The INC DONE pulse also triggers a 4-psec delay (9:C1) which generates the ICB LOAD pulse.
The ICB LOAD pulse transfers the contents of the ISR into the ICB register. The ICB SAMPLE pulse is

generated but has no effect since the input code was neither a long function nor a page-go.
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The ENERGIZE signal is ANDed with the function (ICB1(0)+ICB2(0)) and ~FEEDBACK at 9:B7
to enable one input o each of the solenoid drivers for R2A, R2, R1, R5, T1, T2, and CK. The R2A, R2,
etc. designations are solenoids in the typewriter which, when energized by the proper code initiate the
typing of the designated character. The JOSS codes for characters typed on the typewriter are codes
008 through 548; hence, the ICB1(0)+ICB2(0) inputs assure that the character solenoids are enabled only
for characters. The additional gating with ~ FEEDBACK assures that the typewriter has completed the
last function or character in the required amount of time. When the typewriter types the specified
character, cam contacts C1 and C2 open after a delay. When C2 opens, it enables the Schmitt trigger
(9:C1,2) to generate the FEEDBACK signal. The FEEDBACK signal resets the ENERGIZE flip~flop (9:D1)
which removes the DRIVE signal from the solenoid drivers. The JOSS Console, which had been receiving

the next character or machine function in the ISR register, is now ready to gate this into the ICB.

2.3.2 Machine Functions

Typewriter operational functions include lower case (LC), upper case (UC), carriage return (CR),
back space (BSP), space (SP), tabulator (TAB), and page go (PG). The CR, PG, and TAB are special cases
(long functions - LONG FCN) and require acknowledgment from the JOSS Console to notify the computer
that the functions are complete.

As an example of the non-long functions, the back space (code 61) will be explained. The
INC LINE (17:C7) initiates the input operation by enabling the INC CLOCK to set the INC ACT flip-flop.
The operation of shifting the input info the ISR and then transferring the ISR contents into the ICB is the
same as previously described for input operations. After the ICB is loaded, the R151 module (9:C8) de-
codes its contents to produce the BSP signal. The BSP and DRIVE signal are ANDed (9:A3) fo enable the
BSP solenoid driver, which energizes the BSP solenoid in the typewriter. The C5 cam contact in the
typewriter opens after a delay permitting the C2 through Cé functions (9:C1) to generate the FEEDBACK
signal. The FEEDBACK signal resets the ENERGIZE flip-flop to remove the drive source for the BSP
solenoid driver. The JOSS Console which has been receiving the next character or function in the ISR
register, is now ready to gate this into the ICB.

When a long machine function occurs, it is decoded by the R151 module to energize its re-
spective solenoid driver as explained for the BSP machine function. However, the CR, PG, or TAB signal
generates the LONG FCN signal (9:C4) which resets the T/W OK flip-flop (8:B3). The READY signal
(18:C3) then becomes inhibited. The computer is cognizant of the not-ready condition and waits for a
typewriter OK signal (74 code).

When the typewriter has finished the long machine function, the INTLK signal (11:B8) sets
the T/W OK flip-flop (8:B3). TheT/W OKand the RDY ENABLE (1) signal are ANDed to generate the
READY signal (18:C3).
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The READY signal is enabled by the SIGNAL PERMIT signal to set the RDY CHANGE flip-flop
which in turn enables the OUT SYNC pulse to set the RDY SYNC flip-flop. The RDY CHANGE (1)
signal also enables the OUT SYNC pulse to set the SIGNAL RQST flip-flop. This initiates the output

transfer operation previously explained to transfer the 74 code to the computer.

2.3.3 Signals

The signals sent from the computer to the JOSS Console are SYS ON (system on), SYS OFF,
IN ON (interrupt on), IN OFF, SG ( system green), SR (system red), BEEP (energizes the audible alarm),
and NOP (no operation). Operation of the computer sending signals to the JOSS Console was explained
previously in section 2.2,1.2, The operation of the other signals is similar and therefore will not be
explained. Note that the computer can send signals to the JOSS Console regardless of the status of the

console.

2.3.4 Computer Request Status

The computer requests the status of the JOSS Console by inserting a 1 into the status bit po-
sition of the word sent to the JOSS Console. After the computer has loaded the ISR, if status bit ISR1
is Ov, the ISR1(0) signal enables the ISR SAMPLE pulse to set the STATUS BIT flip-flop (18:A1). The
STATUS BIT (1) signal enables the OUT SYNC pulse to set the STATUS RQST flip-flop (18:A8). The
STATUS RQST signal enables the 4-psec-delayed OUT CLOCK pulse (OSR LOAD) to generate the
STATUS SEND pulse (18:B3). The STATUS SEND pulse is delayed 1 psec to generate the OSR STATUS
pulse (10:B,C4). The OSR STATUS pulse sets the OUT ENB flip-flop (10:A1) and loads the status code
into the OSR. Note that a single code is not allocated for a single status; rather, the status of each
individual bit of OSR3 through OSR7 specifies the status of INC PAR ERR, GREEN/RED, READY, INT
ON/OFF, and SYS ON/OFF, respectively. Note also that STATUS SEND (10:C3) sets OSRI through
OSR7 so that the OSR STATUS pulse can insert the proper code into the OSR register. Once OSR is
loaded and the OUT ENB flip-flop is set, the operation that follows is similar to previously explained

output operations.

2.3.5 Parity Error

When a parity error occurs during an input transfer operation, the INC PARITY flip-flop (17:A1)
is in the O state when INC DONE occurs. INC PARITY (0) signal enables the INC DONE to set the INC
PARITY ERROR flip~flop (17:A1). The INC PARITY (1) signal inhibits the ICB LOAD and ISR SAMPLE
pulse (9:B, C1); consequently, the ISR register is disabled and input operation stops at this point. The
INC PARITY signal also enables the OUT SYNC pulse to set the STATUS RQST flip-flop (18:A8) which
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initiates a status transfer to the computer. Since parity is part of the status message, the computer knows
that a parity error occurred on the last transfer. The computer can then take the necessary corrective

action. The OSR STATUS pulse resets the INC PARITY ERROR flip-flop.

2.3.6 Interrupts

While the system is in red operation, the operator at the JOSS Console can initiate an inter-
rupt by activating the INTERRUPT switch on the control panel. When depressed, the INTERRUPT button
generates the INT SW signal (18:D8) which sets the INT KEY flip-flop (18:88). The INT KEY signal
enables the OUT SYNC pulse to set the INT SYNC and the SIGNAL RQST flip-flops. Setting the
SIGNAL RQST initiates a signal transfer to the computer. The interrupt code (72) is inserted into the
OSR, and the OSR contents are then transferred serially as explained previously. Note that the oper-
ator can initiate and transfer an interrupt code to the flip-flop regardless of the condition of the INT
ON/OFF flip-flop. This is not a logical interrupt as recognized by the computer. It is an interrupt

which is recognized by the software.

2.4 JOSS CONSOLE TO COMPUTER COMMUNICATIONS (GREEN OPERATIONS)

When GREEN flip-flop is in the set state, the operator at the JOSS Console can type charac-
ters or execute machine functions. The characters or machine functions are encoded and transferred

serially fo the computer.

2.4.1 Characters

When the operator types a character on the typewriter, the particular character code is shown
in the selective closing of contacts R2A, R2, R1, R5, T1, and T2 in the typewriter. These contacts close
and through switch filters enable gates which insert the character codes into the OCB (output control
buffer) register (11:A).

The C1 cam in the typewriter closes to signify that a character has been typed. This generates
the C1 CAM signal (11:A1). The C1 CAM signal is enabled by OCB FULL (0) and GREEN (1) to gener~
ate the OCB ~ CHAR pulse, whichstrobes the input character (generated by R2A, R2, etc.) into the OCB
register. The OCB < CHAR pulse also sets the OCB FULL flip-flop (11:A8), which signifies that a charac-
ter (or machine function) is in the OCB register and is ready to be sent to the computer.

The OCB FULL signal enables the OUT SYNC pulse to set the CHAR RQST (character request)
flip-flop (18:A6). The CHAR RQST signal enables the 4-psec-delayed OUT CLOCK to generate the OSR
“ CHAR pulse (18:B2) which inserts the OCB contents into the OSR register (10:A). The OSR <~ CHAR
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pulse also resets the OCB to make it ready for the next input and sets the OUT ENB flip~flop (10:A1) to
initiate the transfer of the OSR contents to the computer. The operation of transferring the OSR contents

was explained previously.

2.4.2 Functions

For this example, assume that the space function is executed on the typewriter. When the
space key is depressed, the contact closure applies +10v to the SF (switch filter, 11:D7) which provides
a Ov SP KEY signal. The SP KEY signal generates the FCN KEY signal (11:D1), which in turn generates
the FCN ENB (provided of course that the OCB is not full). The opening of the C5 cam in the C2-Cé
chain produces the FEEDBACK signal (9:C3) which when enabled by ENERGIZED (0), PAGE GO (0),
triggers a 10-msec delay (11:C2) to generate the OCB + FCNS signal. The ENERGIZED (0) input
inhibits OCB <+ FCNS when the computer is typing a character on the typewriter, and the PAGE GO (0)
signal inhibits the OCB+~ FCNS during page-go operation.

After the 10-msec delay, the OCB FCNS gates the SP KEY code (code 63) into the OCB«
register. Not that the OCB FCNS signal unconditionally sets OCBO and OCBI and that OCB2 remains
reset; this is because all function codes start with octal 6 as the most significantdigit. (Inasimilar manner
the LC KEY, UC KEY, BS KEY, and TAB KEY insert their codes into the OCB register.) The OCB
FCNS pulse also sets the OCB FULL flip-flop, and the OCB FULL signal enables the OUT SYNC pulse
to set the CHAR RQST flip-flop (18:A6) and this initiates the transfer to the computer. Note that the
LC, UC, SP, BS, and TAB functions are all similar and the PG GO and CR (long functions) differ some-
what,

When the CR key (11:D4) is depressed, it energizes a Schmitt trigger to produce a CR KEY
signal.  The CR KEY signal resets the GREEN flip-flop (18:B2) to put the system into a red status. The
CR KEY also sets the CR HOLD flip-flop (11:D3). The CR HOLD (1) signal enables the next OUT CLOCK
to trigger the 2-psec delay (11:C4). The 2-psec output pulse is enabled by OCB FULL (0) to generate
the OCB FCNS pulse, which inserts the carriage-return code into the OCB register and sets the OCB
FULL signal to set CHAR RQST (18:A6) and initiate a character transfer. The OCB FCNS also resets
the CR HOLD flip-flop.

When the operator depresses the PAGE key, a Schmitt trigger (11:D5) generates the PAGE
KEY signal. The PAGE KEY signal triggers the 2-psec one-shot multivibrator (11:C2) generating PG
KEY DLY, which in turn generates the OCB ~FCNS. The PG KEY DLY also resets the GREEN flip-flop,
putting the system into the red state. The OCB+ FCNS signal inserts the PAGE KEY code into the OCB
and sets the OCB FULL flip-flop. OCB FULL enables the OUT SYNC pulse to se the CHAR RQST flip-

flop and thus initiate the transfer,
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The PG KEY DLY sets the PAGE GO flip-flop (9:B2) to drive the PG solenoid driver, which
in turn energizes the PG solenoid to advance the paper in the typewriter. When the top of the next page
is reached, the typewriter initiates a carriage return and the PAGE GO flip-flop is reset by the ensuing
FEEDBACK signal.

2.5 CR HOLD FLIP-FLOP

The logic treats the CARR RTN (CR) function differently from all other characters or functions.
The CR function sets a flip-flop fo initiate its code. When a CR is initiated from the keyboard, CR HOLD
is set, disabling all other function codes, and on the next available OUT CLK pulse allows the CR code
to be read into the OCB buffers, thus disabling all character codes.

Since CR code always places the console into RED operation and signifies that an end-of-line
transmission has occurred, no other information should be transmitted after this. Since CR KEY sets CR
HOLD and prevents anything else from happening, a carr rin takes precedent over a character or func-
tion struck simultaneously with it. This insures that the computer is aware of the change of state from

green to red.

2.6 TYPEWRITER HOLD

When the operator wishes to put the typewriter in a not-ready condition, he depresses the type-
writer OFF switch. The typewriter ON/OFF switch is labeled ST on drawing SD-D-616-0-30; S1 has two
sets of contacts. One set of contacts applies ac off-line power to the typewriter motor. The other set
closes the HOLD contacts (8:D4),or READY (8:D5), which enables the SF (switch filter) to reset, or set,
the RDY ENB flip-flop (8:C5). With RDY ENABLE reset, the READY signal is inhibited. The RDY
ENABLE (0) generates a positive pulse (18:C6) which sets the RDY CHANGE flip-flop. The RDY CHANGE
signal enables the next OUT SYNC pulse to insert the not-ready 75 code into the OSR and set the SIGNAL
RQST flip-flop. The SIGNAL RQST initiates the transfer of the 75 code to the computer so that it is
cognizant of the JOSS Console not-ready condition.

When the operator pushes the typewriter ON/OFF switch to the ON position, the typewriter
is put back intoready operation (providing T/WOK isa 1), This sends a READY signal to the computer so
that it knows of the ready condition. As the ON switch is activated, the C1 contacts of S1 generate a
momentary 10v READY signal (8:D5), which sets the RDY ENABLE flip-flop. The RDY ENABLE signal
generates READY (18:C3) which intitates a signal transfer to the computer to transfer the 74 (ready) code

to the computer.
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2.7 POWER-OFF SEQUENCE

When the POWER ON/POWER OFF switch on the control box is switched to the POWER OFF
position, the POWER OFF contacts (8:Aé) trigger the Schmitt trigger to generate the POWER DOWN
signal. The POWER DOWN signal triggers the POWER OFF DLY (500 msec) one-shot multivibrator
(8:C8) and sets the PWR OFF flip-flop, which generates the TURN OFF signal (8:B8). The TURN OFF
signal enables the next OUT SYNC pulse to set the SIGNAL RQST flip-flop, which in turn enables the
4-psec-delayed OUT CLOCK (OSR LOAD) to generate the OSR SIGNAL pulse (18:B2). The OSR
SIGNAL pulse loads the OSR register with the 71 code (turn off) and sets the OUT ENB flip-flop (10:A1)
to initiate the 7T-code transfer to the computer. The OSR SIGNAL pulse (8:C2), enabled by TURN OFF,
resets the SYS (system) flip-flop; this inhibits the SIGNAL PERMIT (18:D4) which prevents any further
signal transfers, removes power from the typewriter (8:D2), and resets PWR OFF flip-flop, which termi-
nates the TURN OFF signal so that it does not set the SIGNAL RQST flip-flop on the next OUT SYNC
pulse.

After the 500 msec PWR OFF DLY, the PWR OFF DLY (0) signal resets the POWER ON flip-
flop (18:B, C3) and triggers the PWR CLR DLY one-shot multivibrator (18:B, C5). The POWER ON (1)
signal goes to Ov and disables SD (18:C4), which de-energizes RY1 (drawing PS-C-616-0-29) to remove
power from the console. However, before console power is completely off, the PWR CLR DLY signal
enables the 10-kc clock (18:B, C5) to generate PWR CLR pulses, which prevent any system operation

while shutting off the console.

2.8 CHAR RQST/SIGNAL RQST/STATUS RQST

These three flip-flops are set whenever output action is initiated. However, they are gated
with OSR LOAD so that a priority order is set up between them. This priority is set so that a CHAR
RQST always is acknowledged first, a SIGNAL RQST second, and a STATUS RQST third.
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CHAPTER 3
OPERATION

3.1 INTRODUCTION

Operation of the JOSS Console is controlled by the control box shown in figure 3-1. The

controls and indicators of the JOSS Console control box are explained in table 3-1.

Figure 3-1 JOSS Console and Indicators
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TABLE 3-1 OPERATING CONTROLS

Control or Indicator Function

POWER ON/POWER OFF Applies power to the JOSS Console/Removes power from the
JOSS Console.

CONSOLE POWER Indicates that the POWER ON control has successfully applied
power to the JOSS Console.

JOSS SYSTEM Indicates that the computer has acknowledged the TURN-ON

signal; enables console functions, including typewriter.

TYPEWRITER Indicates that on-line power has been applied to the typewriter,
Red lamp Indicates that computer has control of the JOSS Console.

Green lamp Indicates that user has control of the JOSS Console. .
INTERRUPT When illuminated, indicates that the software has acknowledged

the interrupt. Indicates sending an interrupt signal to the

computer. (red mode only)

3.2 OPERATING PROCEDURES

Operating procedures for the JOSS Console are explained in narrative form as follows: Depress
the POWER ON button. This applies power to the JOSS Console and also sends a signal to the computer
that indicates power application. If power has been successfully applied to the JOSS Console, the
CONSOLE POWER lamp illuminates. If the computer successfully receives the power-on signal and is
ready to communicate with the JOSS Console, the computer sends a system-on signal to the JOSS Console.
The system=-on signal illuminates the JOSS SYSTEM lamp. At the same time, the system-on signal applied
to the typewriter initiates a short delay to permit the typewriter motor to reach operating speed. After
the delay, the TYPEWRITER lamp lights to signify that the typewriter is operational. A signal goes to the
computer which indicates the typewriter ready condition,

The JOSS Console is fully operational only when the JOSS SYSTEM, CONSOLE POWER, and
the TYPEWRITER lamps are illuminated. Application of power places the JOSS Console in red mode of
operation (computer has control); the typewriter keyboard is locked to the operator to prevent communication
from the JOSS Console to the computer, The computer communicates to the JOSS Console by sending en-
coded signals which, when decoded, type or execute the specified machine function on the typewriter.

In addition to sending typewriter characters or functions, the computer can send signals to the

JOSS Console to perform certain functions. These signals and their functions are explained in table 3-2.
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TABLE 3-2 COMPUTER SIGNALS

Signals Function
System on Turns on "JOSS system" to notify operator that the computer is ready to communi-
cate.
System off Turns off "JOSS system" to notify operator that the computer is not ready to com-
municate,
Interrupt on Illuminates the INTERRUPT lamp to indicate that the computer has acknowledged

the interrupt.
Interrupt off Turns off the INTERRUPT lamp.

System green Illuminates the green lamp to indicate that the user has control of the JOSS Console.

Each time the JOSS Console switches from red to green a short, soft beep occurs.

System red Illuminates the red lamp to indicate that the computer has control of the JOSS
Console.
Beep Sounds the audible alarm. This is a long, loud beep, distinguishable from switching

to green beep.

NOP No operation (usually sent with STATUS REQUEST bit).

In the red mode (red lamp lit), the INTERRUPT button may be depressed to initiate a software
interrupt. The computer interrupt must be enabled in the computer before the JOSS Console interrupt is
processed. The programmer must make sure that the INTERRUPT lamp on the control box is turned on or off
by the computer to signify the condition of the computer interrupt.

When the computer puts the console into green mode (illuminates the green lamp), the user has
control of the JOSS Console. The keyboard is unlocked and the operator may communicate by typing on
the keyboard.

The characters typed or the machine functions executed are encoded and sent to the computer.
When the carriage-return or page-go machine functions are executed, the JOSS Console reverts to the
red mode. The operator must wait for the computer to switch the JOSS Console back to green mode before
resuming typing.

With console power removed the typewriter may be used in an off-line mode by depressing the
typewriter ON confrol, which applies ac off-line power. If the typewriter OFF control is depressed, ac
off-line power is removed. The only requirement for off-line use is that the rear-panel circuit breaker be
on and the external ac source be turned on. While in off-line mode, if console power is applied, the

typewriter is turned off (to await SYS ON).
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CHAPTER 4
MAINTENANCE

4.1 MARGINAL CHECK FACILITY

Maintenance procedures for the JOSS Console consist of normal shop practices performed for
normal digital circuits. In addition, the JOSS Console incorporates a marginal check facility. The
marginal check facility permits the normal +10v or =15v, which is applied to the modules, to be varied
over a small range. This aggravates borderline conditions within the logic to reveal observable faults.
These conditions can be corrected during scheduled preventive maintenance to forestall possible future
equipment failures, The check can also be used as a troubleshooting aid to locate marginal or intermittent
components, such as deteriorating transistors. The checks are performed by operating the equipment logic
circuits from an external, adjustable power source, such as the DEC Type 734 Variable Power Supply .

Marginal check terminals are provided on color-coded connectors which are connected in
common to all racks. An external power supply can be connected to the 8-pin Jones plug (figure 4-1)
which connects the external power supply to the marginal check terminals in each rack. The color coding
of the terminals from top to bottom is as follows:

Orange, +10 vdc marginal-check supply

Red, +10 vdc internal supply

Black, ground

Blue, =15 vdc internal supply

Green, —15 vdc marginal-check supply

Pin 1 of the Jones plug connects to the orange terminal, pin 3 to the green terminal, and pin
7 to the black terminal. Two single-pole single=throw switches at the end of each rack of logic allow
selection of either the normal internal power supply or the external marginal-check power supply for dis-
tribution to the logic. The top switch selects the +10v supply routed to all modules in that rack. In the
down position the fixed internal +10v supply connected to the red terminal is supplied to the modules,
and in the up position the marginal-check voltage supplied to the orange terminal is supplied to all
modules in that rack. The bottom switch selects the —=15v supply to be routed to all modules. In the
down position the fixed —15v output of the internal power supply, received at the blue terminal, is sup-
plied to the modules; while in the up position, the marginal-check voltage, connected to the green

terminal, is supplied to all modules.
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c. Set the top switch on therack to be checked to the up position.

d. Start equipment operation in a routine which fully utilizes the circuits in the rack to be

tested,

e. Lower the +10v marginal-check power supply until normal system operation is interrupted..

Record the marginal-check voltage. At this point marginal modules may be replaced.

f. Start equipment operation. Then increase the +10v marginal-check supply until normal
operation is interrupted, af which point record the marginal-check voltage. Marginal modules

can again be located and replaced.

g. Stop operation and return the top switch to the down position.

h. Repeat steps b throughg for the bottom switch on the logic rack being checked.
i. Repeat steps b through h for each rack or logic to be checked.

i. De-energize and/or disconnect the external marginal-check power supply.
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CHAPTER 5
INSTALLATION AND INTERFACE

5.1 INTRODUCTION

The JOSS Console is a self-contained unit and the only installation requirements are input/
output signal connections to the 10-pin Cinch-Jones plug (figure 5-1) and the external ac power connec-
tion. A normal 115-vac, é0-cps output can supply the ac input power for the JOSS Console. The input/
output Cinch-Jones plug can accommodate three inputs and two outputs for Data Phone communication,
or one TWP input and one TWP output for DEC 630 Data Communication Channel. Pin 2 and pin 10 of

the external socket should be jumpered when connection is to DEC 63Q. Pins and uses are listed below:

Pin Use

p—

Output GND (630)--PROT. GND (D.P.)
Received Data (D.P.)

Data Terminal Ready (D.P.)

Output Data (630)

Clear to Send (D.P.)

Input Data (630)

Data Set Ready (D.P.)

Transmit Data (D.P.)

Input GND (630)--SIG. GND (D.P.)
GND

O NV O N 00 OO AW N

—_—

5.2 630 INTERFACE

Output signals from the console to the 630 are logic levels of ground and — 3v and are trans-
mitted via a single twisted pair (telephone pair) wire. These signals are driven by a R650 Bus Driver
which is designed to avoid ringing on exceptionally long lines.

Input signals to the console from the 630 are logic levels of ground and — 3v and are received
via a single twisted pair (telephone pair) wire. These signals go directly into the input of a gatable in-
verter (R111) with the input SIGNAL line terminated. This input SIGNAL line terminator accomplishes
two things: first, it damps out ringing on the line; second, it keeps the R111 output from turning on when
the INPUT/OQUTPUT connector is open or connected to other than a 630.

On input or output operations the first bit of any code is called the start bit and must be at

— 3v to initiate action.
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AC POWER
INPUT PLUG

INPUT/OUTPUT
SIGNAL PLUG

Figure 5-1 Power and 1/O Signal Connections
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5.3 DATA PHONE INTERFACE

Output signal from the console to the data phone are logic levels of +6v and = 6v with all
signals to the data phone transmitted on a single wire. Logic levels of ground and — 3v go to W602 Level
Converters which convert ground inputs to —6v and — 3v inputs to +6v. Two signals are required for output
operation to the data phone terminal:

TRANSMIT DATA This is the actual line used to transmit output signal codes.

READY This level is generated when power has been applied to the
console and allows the data phone to enter and remain in
the data mode.
Input signals to the console from the data phone are logic levels of +6év and = 6v with all
signals from the data phone received on a single wire. Logic levels of +6v and —év go to W510 Level
Converters which convert +6v inputs to = 3v and — év inputs to ground. Three signals are required for

input operation to the console:

DATA SET READY This indicates that data could be sent to the console.
RECEIVED DATA This is the actual line usedto receive input signal codes.
CLEAR TO SEND This line causes DLY GO to change from ground to — 3v

when the data phone is ready to transmit or receive data.
DLY GO going from ground to — 3v allows the PWR CLR DLY
to time out (500 msec) and thus start output and input oper-
ations. Should the data phone not be ready, DLY GO would
remain at ground and thus constantly enable PWR CLR DLY.
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CHAPTER 6
ENGINEERING DRAWINGS

6.1 INTRODUCTION

This chapter contains reduced copies of DEC block schematics, circuit schematics, and other
engineering drawings necessary for understanding and maintaining this equipment. Only those drawings

which are essential and are not available in the referenced pertinent documents are included.

6.2 DRAWING NUMBERS

DEC engineering drawing numbers contain five groups of information, separated by hyphens.
A drawing number such as BS-D-9999-1-5 consists of the following information reading from left to right:
a 2- or 3-letter code specifying the type of drawing (BS); a 1-letter code specifying the original size of
the drawing (D); the type number of the equipment (9999); the manufacturing series of the equipment (1);

and the drawing number within a particular series (5). The drawing type codes are:

BS, block schematic or logic diagram SD, system diagram
CS, circuit schematic UML, utilization module list
RS, replacement schematic WD, wiring diagram

6.3 CIRCUIT SYMBOLS

The block schematics of DEC equipment are multipurpose drawings that combine signal flow,
logical function, circuit type and physical location, wiring, and other pertinent information. Individual
circuits are shown in block or semiblock form, using special symbols that define the circuit operation.
These symbols are similar to those appearing in both the FLIP CHIP Module Catalog and the System Mod-

ule Catalog, but are often simplified.

6.4 LOGIC SIGNAL SYMBOLS

DEC standard logic signal symbols are shown at the input of most circuits to specify the enabling
conditions required to produce a desired output. These symbols:represent either standard DEC logic levels,

standard DEC pulses, standard FLIP CHIP pulses, or level transitions.

6.4.1 Logic Levels

The standard DEC logic level is either at ground (0 to —0.3v) or at —3v (=2.5 to —3.5v).

Logic signals generally have mnemonic names which indicate the condition represented by assertion of
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the signal. An open diamond (——) indicates that the signal is a DEC logic level and that ground
represents assertion; a solid diamond (——@) indicates that the signal is also a DEC logic level and that
— 3v represents assertion. All logic signals applied to the conditioning level inputs of capacitor-diode
gates of diode-capacitor-diode gates must be present for a specified length of time (depending on the

module used) before an input pulse will trigger operation of the gate.

6.4.2 FLIP CHIP Standard Pulses

FLIP CHIP circuit operation uses two types of pulses, R series and B series. The pulse produced
by R-series modules starts at — 3v, goes to ground (—0.2v) for 100 nsec, then returns to —3v. This pulse

is shown in figure 6-1,

le— I0ONSEC | [
I — %p—-<4oousec

Figure 6~1 FLIP CHIP R-Series Pulse

The B-series negative pulse is 2,5v in amplitude and 40 nsec in duration and is shown in
figure 6-2. If this pulse is applied to the base of an inverter, the inverter output will be a narrow pulse,
similar in shape to the R-series standard pulse. The B-series positive pulse, which goes from ground to

+2.5v, is the inverse of the B-series negative pulse.

OVERSHOOT

GND — — — - — ——= ——

|  PuLSE
,‘-—WIDTH—-“

Figure 6-2 Standard Negative Pulse
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6.5 COORDINATE SYSTEM

Each engineering logic drawing is divided into 32 zones (4 horizontal and 8 vertical) by mar-
ginal map coordinates. Figure references in the text are usually followed by a letter and a digit specifying
the zone in which the referenced circuit is located., Physical reference to a drawing area such as "lower

left" or "upper center" may also be used,
PP 4

6.6 MODULE IDENTIFICATION

Two designations appear in or near each circuit symbol or inside the dotted line surrounding
multiple circuit symbols shown on engineering drawings. The upper designation consists of four characters
which specify the module type. Modules are identified by this designation in the Digital System Module
Catalog while FLIP CHIP modules are described in the FLIP CHIP Module Catalog. Modules not described
in the catalogs are described in this manual or in other referenced pertinent documents.

The lower designation is the module location code. The leftmost character of this designation
is a number indicating the cabinet in which the module is located. The next character is a letter indij-
cating the mounting panel in which the module is located. The las‘f character consists of one or two
numbers specifying the module location within the mounting panel. As an example, the designation 1A22
indicates that this module is mounted in location 22 of mounting panel A in cabinet 1. Terminal J of this
module is designated at 1A22J.

Module mounting panels which can accommodate more than one row of modules may be used in
the construction of certain equipment. For this equipment, a letter is assigned to each row of modules
within a mounting panel. When a particular device is contained within one cabinet, the number 1 may

be omitted from the reference designations appearing on the associated drawing for that device.

6.7 SEMICONDUCTOR SUBSTITUTION

Standard EIA components specified in table 6~1 can replace most DEC semiconductors in
modules of the JOSS Console, shown on the RS drawings for the console. Exact replacement is recom-

mended for semiconductors not listed.
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TABLE 6-1 SEMICONDUCTOR SUBSTITUTION

DEC EIA DEC EIA
D-662 IN645 DEC 3639-0 2N3639
D-664 IN?14 DEC 3639-2 2N3639-2
DEC 2219 2N2219 DEC 3790 2N3790
DEC 3009 2N3009 IN748 IN748 3.9v
DEC 3494 2N3494 MR2066 IN4003
DEC 3639 2N3639 4JXIC741 2N527




Master Control BS-D-616-0-8

6-5



—15V
—15v —15v ~15V —15V
@RED (@TYPEWRWER ) POWER o) INT ) INT O)SYSTEM
M S b7 v P )
L | lwgsg R T N 1
| lasg | A29
1o }wgzs27 15 l i) 1D ) 10 | +10 =~ f*} POWER
| Ci3 & 18 | | b @ DOWN
CRKEY DLY ?K |
READY | | _
R2G

rl IN OFF IN ON SYS OFF SYS ON | Pl
B 5 TO TYPEWRITER ,Al2 — Sy
| CONTACTOR II ] [ PWRCLR
: 0SRa— | |reg2 |
SIGNAL A6
Rk > S
L ———— 4:?3 EF g [F | T.5.
— _— — 0 ¢
TURN OFF W;Q} —Twmg | % roy ! | -
Bl 2 IBI6 0 | enagLe | | C13 boWER
_____ —_— e —— — — w
Gosl To582 I | | I | OFF DLY
cie {DIZ | l ol W |
J0ss|p p| ¥J0sS ’ D D H -
! AUDIO—O————— auDio v/ l S sF | o SF || ) l I"'
| Lose | AMP i ! | | 503 MS |
F J
A N g I G e A bl e
555 W i s |
| <o | « LOWER POT 15 “s6” aDsuST (¢r S)A 3P INC CLOCK 1@ pufD
o - . UPPER PZTIS “BEEP AD..ST C ) ______ _]
P M i J m
| ] PWA
CLR
KL_JLtF_J“ | I o— DLY (@)
ISR SAMPLE £ 2P \F | . . .
F
. , HOLD ﬁ'ea' READY
! NOTE: . out
j B;?)Ewp MDSLY ] T.S. MEANS ‘TEST SOCKET
0 +10
‘ l_; S|+ (__JR T
ISR SAMC;E—’\—-D% @M |
t 7 |
BEEP———+ __ _ _ _ _ _ _ _ _ ]
Master Control BS-D-616-0-8




Typewriter Driver BS-D-415-0-9

6-7



1 | 2 I 3 | | 7 l 8
-48v -a8v -a8v -48v —agv -48v -48v -a8v ~agv -asy -agy -4y
GN x8 0| TAB isp BSP A R2 R! RS Ti T2 ! c‘,< !
o LLK] ___ - ] | [ 2 (. L]
TYPEWRITER)| !
pLue ( eU K L M oN D ¢F ' E H *C ' A )
az2 (U ) (@R I op H 4K ' T TF ,'D =
i_ R weag S| s TWdas R T T s B s —R _____ s Twag Tk T s TWwpad s
-48 gae A TBBi v TAZS v ‘ !529 v——
ERE sD sD l SD S D sp [ SD sp [ <o | |
L | | Rt
| | I %***>
L ?D £ K éu D & v Pkl o $e J k| JZQSKE
——— i —;mm—r T === e e
GREEN(])—}_C16 2 |A24 BsP 1C83(%) e84 Icés(i) 1cB6(1)
V LRDVENAB(I)— o 212%7 - = VFEEDBACK
————'—_—KIO—PAGEG ENB' T T T T T R T T Ty R -
y L Moo= K RITtI H K
GREEN(Z) |C45 pe KEY DELAY T 1c8 «—@) | 0 |c2e ! Icmm:zj }
READY(2) | = DRIVE N ’—’ E | cez @ '
L 60 R ==- | % 'ENERGIZE) | Lol
PWRCLR . |§|62¢3 Ml_‘__%lcap } R | | ICB3(1)M 1
AMPLE E
T.S. FEEDBACK PA N | 1P J | | 1cR4p) |
ISR K = 1 P S
R ) foa g
L o d R i
_____ NUSIGNAL IcB1(%)
S s =1 e T et
|32 . | [lc24  1C82(2) oo B
| oa —I:DICB LOAD | T s e ey e
" — — -
- e — K |RI5I SIGNALS | TR151 FUNCTIONS |
S B25 |B26
____I._ ______ - K M SYS K M I
lsz 1SR 7 (l)—l—o 0 C ON Icee(gz)l.a °, Y ——Ol Lc
€23 | petay | T pELar | T T T T T T Fe o il MO%YFS,’; c8s(1) o2 I oasp
4us ISR 7 (O N cos(1) T |
INC |N Tl 3 INC DONE N N Y Y T | € 2 F : ON | 2 |F TAB
DONE I ) ISR 6( )—Too 5 R ér;_lF 1cB5(2) L Fel o Ak | op
|
TyPEWRITER[VSIGNAL F e 4 S—Fose | F —2 ¢ |3 s
VATRTENANGE 7] T8 158 5 (9—Tef 1685 (1) 1l o
ONL () (Y] ‘ s = losh | 5 L l
A Ne L, 15R 5 (1)——e{0 | 1C84(0)-—o{0 o
FEEDBATK & &) X 2 6 jou BEEP L2 e —ouc
CAMS C2-C6 3 1 @) | ¥ v (1)— < —_0|
SR 5 @——1 7L 1CB 4(1)— | 7
THIS CONTACT OPENS 1 > NoP ‘ C
WHEN POWER SHOULD BRE ZsD—“‘ J o I
RENOVED FROM THE _ _ B
SOLENOICS. THIS IS ALSO L R197
THE TIME FUNCTION KEYS N \827
SHOULL BE SAMELED (oM P R S
— '—s_r__s_ﬂr_s_? ElF LM LM s T s T
o) g e I
| R 0 ; oF)
la [ENeroiZE || 5| rcet k| B2 R| B3 i :
ICB < (@) T Jx
FEEDBACK—'ﬂo{é | |
| S oo | N U | “ N l P@(z>2|
1B LOAD ] D%i 5R4(@)—01>+~C31
v J P J J L __L
[R2g2 {R293 |R203 = —— = e
(€25 4R\ 1A% GREENC(DH TW 0K Bilrig7 = | puRiry
._L 1 ()]
= ISR2(%) ISR3CE) ISRA(E)
NOTE:
T.5.MEANS "TEST sockeT”
BKE-2 i
1 2 3 | 7 l 8




Outgoing Line Unit BS-D-616~0-10

6-9



1 | 2 3 4 | 5 6 7 8
T.5.
Cyd K oL o™ oN P R 'S T u DX
STATUS SEND
Rog2 1 megs | T = Tragz —-—'R—Mﬂ' “Tr2o i Regi | Taegs 1 1
c29 | gé?z |gf7¢2 [A24 1D15 TE-JZ(D | D22
| ___K_%z_‘__j ' | FOUTACT(® A
T J 5T "3
SR CHAR J I "&'; " 1 sr——se
osp+_| I |
STATUS | & | K I
OSR <—
stonaLs — — —| I e |
PWR CLEAR ll - |
I
1 | osre|osren| L
s ! R
I_RE>¢3 Tosa SHIFT ouT  OuT STOP(@) STOPCD OSR@(@) OSR@ | i I H
|B1° | ENB(@ ENBCD ™ l |
. |
PA U OSR =— = INC PAR | |
| | status b — — = . ) : ERROR(E) Nt T | sysegy Y
| = OSR=—CHAR ~3¢fs S s S
out_L R I T T T T
CLOCK | s [ jocsg )] | ocsi ocad | | 0CB5C1)
| ] [ I |
u u u
— - — — OSR4~SIGNALS >§§ m%J
v i 2§v v N
OUT ACT (1) = - —
bl =4 = _.I______...L_.r.?____
RIG7
RDY SYNCCID INT SYNCD lmlg .
J
— e e e T.5. POWER | K g %
| rR3g2 R6G3 | Ma2gs DOWN T
BI7 \ clis I 22 b ‘_ =
| | | A RI1T
DELAY M > OSR= | D32 K
| pa [N STATUS
STATUQD%_ U SEC I c | Fy
SEND L OUT ACT(® =
| I st Ik | casLe connecTions [ Y S e O T
— E o _ = - = I s,
636 (9 #— ) OR(2 209 ) DATA PHONE OSR SHIFT
PAIRD = _————
TELEPHONE = TRANS DATA DATA TERMINAL RDY l_RZ¢2 ST s |t 1 f
JI®-PIN SOCKET | ¢ INCH N 5 ) I
b )i#-PIN PLUG [ —JONES l | .
OUT ENB(®
) Wgzi OSR7CD) | PWRCLR
STOP (@) D8 [
YT 7 U OUT FINISH | OuT cLock— C
R650 .
IC 19 [ I I I_ ______
| S OUT  OuT
0SRE@ ! Lte — | OSRTC 4 I DONE ENBCD
D =
OSR I (@ LINECH—] | I |
I H |
OSRZCQ))] L —— [ e |
I L | R
OSR3(® . | s o3 OUT FINISH 2 | —
OSR4(® v | \Ww@g27 ’ =
lu | I E L_.___.._'._____J
I
1
R1g7 _=
ciro
| ?lil—oow DONE
out | U i NOTE! . y
T.5.MEANS ‘TEST SOCKET
D
Outgoing Line Unit BS-D-616-0-10
BKE-2 \
1 2 3 | 4 i 5 | 6 7 8




Typewriter Keyboard BS-D-616-0-11
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1 2 3 4 4 7
T K amen g
H S .
! 2 _&Cl CAM
! ! w501 a3 OCB
-
! l Bl Bia ingll =
! ST =
! kL JL v In=
oo _-__1
A3
§F PWR CLR —Y PA
R623
En Al7

ct R
M { OSR < CHAR
+1gV S

CI CAM

Cl CAM

MRig7 _-"

|c24

| |

| I
OCB = (&) T

|

L= _ 1

I MOTOR
I [ DELAY (D

TYPEWRITER(_ U [P ¢~ e ot
CONNECTOR '
>
L. rd 4
+1gv pp—— S — -=
T F¢—— " wregg2 K 7 7 Bl
: Bg?z N : t P ABg
1 ?D E Holuy G Y
Pa U 4 —+ |
Reo2| [ 3 !
B23 — =5 0CB=FCNS
L - CRKEY DLY | TAB INTLK
[ = ) |
R S 2 |
> | CR INTLK
FCNENSB = ePG KEY DLY OCB FULL(®) :
v v M I +igv
R332 |
BI7 |
2 U SEC =
JLIK |
ouT cLock —E !
F [
CR J
HOLL (D TAB KEY
" \é -
PG KEY CONTACT 'f ______ -
s
| o
f SF
| | ;
| L 9 I
[t ., régz’ | R
ENERGIZE(DTIOD}-—l AB6 ! CR cdpl T
0CB<—FCNS —- | CONTACT oo Lot 0 .
| ! oL )
FCN | gy AU Y
ENB o A3|
i o
i J TAB
I KEY

LC KEY o NOTE"
'E ! | T.5.MEANS 'TEST [ ===y
TaB KEY | : COCKET'
1
IR i
BS KEY—T<DhH . i CRKEY
Iy L o |
SP KEY——{p— | ABEENCD
R B CREEN(—o+— 3P
BKL-2 ] 2 I 3 T




Incoming Line Unit BS-D-616-0-17
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OSR~STATUS INC

2 3 4 J 5 7 8
pJ a9
T TRzee |
|23
S Tl HJ J
| ®0
INC | I @ INC |
PAR,ERR ' F CNT @
I

INC CNTI(E)

INC
CNT2(®

6 3¢ (SEE NOTE 2)

—PIN SOCKET
)I(D IN 50 }CINCH—-JONES

PARITY (@
NC @ INC INC INC c
DONE ISR+(@ ACTCDD DONE CLOCK SHIFT
- ——"
R S |
AZ4
RoGL
R@@2
D3I
|'o ]
Ismcml—obl—‘ |
ISRE@— D F
ISR5(¢)—'E4D|—" |
ISR4(¢)£‘D|—*'K | INC CNT &CD CABLE_CONNECTIONS
L
ISR3(¢)-—|—M-0D|—< N[ . -
15R2@ | p a INC 0 TELEPHONE PAIR
L oy LAST(®) NE
ISRI(D a I TS SACAVilvavavavavavawv;
S 2% [ Ry DATA SET READY |CLEARTO SEND |RECEIVED DATA
RITI 7 (o 1% 6 19
|D32 ; [0 | INC ACT(®) (2¢ 14 64 74 19 )g—-PIN PLUG
R
INCSHIFT—-‘-—S—.D“ | (‘C + ) F .D)WgZI
NV INC LINE——@D}— = L 0
A = = =
—_—— ) w519
:-(565 3 | ' D9
'
v L
PWR CLR%DD}— o —Z—:———MSR«@) | oL Le l
| __]_I NOTE! ., '
l = |.T.S.MEANS 'TEST SOCKET
15 l 2.WHEN EXTERNAL CONNECTION ‘ | oLy GO
_‘_____I IS TO 63@,PIN-2 AND PIN I OF |
603 THE EXTERNAL SOCKET SHOULD - -
|c3¢ BE JUMPERED.
5 INnc DONE
. PA [U |
< |
| s =
L e e —
INC
LASTCD

INC LINE

Incoming Line Unit BS-D-616-0-17




Output Synchronizer BS-D-616-0-18
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s. wg27
G2 o 2 T U TID)S7 Qe £ LIS
o5 |
| Tregz™ — |7 T T T T 7 Trzpz T 7 T Taagsan ) ' ]
b1 | 'A|4 |A|3 l ]
ne <t Hld  H|y slr st Hi W sIT_S T /10560 pPs | T
err@) —— LI oW | LI R0, [ or_ | |
CLK 2 CLK3 || CLK 4 CLKS S4.8LLSEC/ | PWR CLA !
PWR CLR I
|
OSR+—STATUS D K | CSISOTCAKL | OUT SYNC < |
E L | m———— A
ISR SAMPLE = = ' = = | NRTHU 13603 ﬂ!
___________ —_—— "
: PA [N T |staTus sTaTus
OSR<-CHAR (SR<SIGNALS  STATUS SEND sl ‘ B B
A | out K = | |
R N ] I INC cLock  CLOCK T oL TURN ONCD =
M T —_——— =
Pa [N —dpa [y | | 1329 PPS ouT RDY CHANGE (1)
JuT L | \757usEc DONE
OSR LOAD &——f RJA%?S _JI _{ TURN OFF [
—————————— - YD
r INT KEY( o 26
vl
| -
CHAR v ——— T
RGST(P) | |2§‘”2 _l l
ey~ g T _———— T
|g$¢2 M| STATUS RQST(D s I 35 3 y | |
i 44 SEC | BPOWERI |
| DELAY | ‘ |
out | € I« | | PWRCLR |
cLock”| e N | DLY(D |
OUT DONE P et 1 |
CHANGE (@)
s PO‘SE?(&FF J&Jw) DELAY (&) Ay KEY($) | : D y N%P :
- - NGECD
wg27 T.5. [Reas T cha OSR =
C 2 p'1s w27 hwoas — — 7 ’54(3 | sionaL ) mOY SYNcC | INT sYNCCD l
_____ - — e D13 |B28 I | Fl__ rpr | READY |
lR3g2 v il (e Taio7 | I 151 10 PoweR I PA [n 1 CHANGECD i |
| B7 o | | gs KE I POWER gt €0 [ | ' CONTACTOR s 1| L
l DEL AY | ! | K | RDY ENABLE(®) =)
| 3 SEC | o 1w | READY | v E L
T s (_]R l —15V | SIGNAL PERMIT —— | Mweoi
> l N + = | [ l _____ lBB
sYSQU: 03 UFO TIW OK (D) | ’_ —_——— A9 | . ks awn
| P | | At 41— o & -~
= RDY ENABLE(D ] | | Iee | INT LDJ | T
Lo 1 | | . siGNaL BUTTON | R
¥ USED FOR OFF-LINE TEST PURPOSES ONLY | | PERMIT | T o1
GREEN (@)— | | - :
| NOTE: . . | K Lm s
SYS (b | T.5.MEANS “TEST SOCKET
L 1 L
b
|
I
|
|
(. Output Synchronizer BS-D-616-0-18
[
|
J




Console Connection, JOSS Console SD-D-616-0-23
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sl AWS. 22 TRANS, MTG. STRIP
BLlUl o L QBLY L gsss MOUNTS ACROSS SPEAKER
AWG 25 >
MTG. HOLES ON 1/2° STANDOFFS
BLU 2 W BLU TO LOGIC
Q40 B28R
YEL| ~ 3  |GRY 4N
» B2 9V — b
AWG 20
CONTROL BOX JOSS SYSTEM
JONES
STRIP SPEAKER AR 42 = i
I8 ornN MOUNTS ON AIR BAFFLE 0 N
_J PLATE VIA 4 MTG HOLES o | whr CONSOLE POWER
| | RED
o BL o TYPEWRITER *° %
O
HBLK 1, 8RN 1 TYPEWR
GRN u___5¢ PIN AMPiN-CERT = WRITER
A&sB GRN ) PLUG
o= 5@ PIN AMPIN-CERT
HBLu o |WBLK . SOCKET
GRN T
TRANSFORMER-TR99 o[e 40
MOUNTS ON TRANS. 516 /
MTG. STRIP AS SHOWN nelne (REDY
O @]
NO;NO
Ig-PIN PLUG s
9 ORN ( P-310-RP) T @
—+H RED (GREEN)
! SEE NOTE |
BLK [;I EJ/ T3 |F
P | — — _
ce&bd 2 4 6 l’%
I [IPANEL- A l2olsolz1[z2 s
S BLu LOGIC ! \ 566060 4 L)
B i A29 ABCODE HKkMPSTVIWD2O
GRN ¢ 1
UGS |81PANEL-D } REAR VIEW
\2 —} ] ;-—‘1_ Iy _t
) 11 eyl S al
POWER SUPPLY g gl OPPOSITE SIDE
ORN
LB | L oy var. AC INPUT LINES I
RED ~ POWER ON
3 1 — +10v FXD. i
Bk | ROCKER SWITCH
| ooy pan
BLU JOSS SYSTEM
1 -i5v FXD.
e o
L —15vV VAR,
DOMED | consoLE PowER A
POWER 1¢—pm¢socxsr IQS(-PPINGPlﬁg)e IND. POWER OFF
- - - ' -
SUPPLY (S-316-CCT) 3 LIGHTS @
g TYPEWRITER .
B
CEXTD AC RECEPTACLE /LIGHTED
—a ac rlus  C(INT @ (RED) INTERRUPT ™ IND. SWITCH
Q@
NOTES? INPUT
l. RUN ALL CABLES SEPARATELY AND COVER WITH BLACK TUBING —— - @(GREEN)
2. 58 PIN AMPIN-CERT SOCKET iS: 2@@277-4; PINS ARE 20 1328-| T T
3. SEE ASSOCIATED CABLE SCHEDULES FOR CONNECTIONS
FRCONT VIEW

4, CN W@20 (A29-A32) REMOVE RESISTORS AND ADD SOLID-WIRE
JUMPERS

Console Connection, JOSS Console SD-D-616-0-23



Selectric /O Typewriter (Sheet 1) SD-D-616~0-30
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5 P} N PAGE 6GOCONNECTOR PLATE
s 5PN AMP-I126 - 216 , G\(NOTE 7
22
18w wur (E) @ WHT MR 2¢64
\ & \ 4 \ & 4 = ] é)
- . . . . o e :
BLK|A o BLK | |
= S S S S = S S S S S S S 5 DI RED FORM S
S > e S S > S o S S = S S 0 0! |
(- - (- - - - - -
126223
P] oadiar e
A cl O] [E F H NC. N.O. WHT
A R5 TAB B SHIFT  SHIFT LOCK GRN  CAR PAGE FORMS o
%%mh’&?g w T2 cK T R2 RI R2 y N SPACE up DOWN KB RTN caM
CHARACTER SELECTION MAGNETS FUNCTION SELECTION MAGNETS
GEAR BOX
| [ S SN R N I I N I 1 .
PB\ 46 ) A32(D£ Eé Feé He Je Keé Le Mé Ne Pé Ré Se Te ué ve ) ( vée ) ‘
c
7 9 ? oFF — 7 l—on
r ) r [ T T 7 YEL  JYEL
W
COMMON NG Tl R2A Rt R2 R5 PARITY HOLD READY
Y
CHARACTER SELECTION CONTACTS __ COMMON N.O. NG
Y~
| | | l ] | | TAB/CARRIAGE RETURN INTERLOCK
A3Q ® S ) Py Me | | | |
(Al D¢ R) Fé H J K L ) A3 2 A30 1 = 22D
q
s O CHAR
;! UPPER LOWER N.O. N.C. TAB SPACE BA CK- CARRIAGE INDEX SHIFT SHIFT
COMMON X J o SPACE RETURN up DOWN,
c S2 CASE SHIFT TIMING CAM Cli TIMING CAMS C2-C6 ~v
t oveL
PAGE
o Y]
| | | | | | | | | | I | |
Az (Cab ) Dé ) Fé He Jd Ké ) Mé N ¢ Pe R X s
AC COMMON BLK .
(PWR—2) @F L NOTES:
@ . SI 1S MST-2¢55 ALCO SWITCH,
P8 2.52 1S ISXI-T MICRO SWITCH.
3.RLY 1 AND RLY2 ARE POTTER & BRUMFIELD RELAYS, KAIIAY, |15V, 55— 68 CYCLES,
@ RLY | RLY 2 4,ALL WIRES ARE YEL UNLESS OTHERWISE SPECIFIED.
e ONSIOFF | 5. SEE A-816-F-20 (4 PGS) FOR A3%,A31,A32 & P8 CABLES.
1 Oi& | 6. CABLES SHOWN ARE CONNECTED TO TERMINALS, TOWARDS WHICH
AC CN—L INE c2 WIRES ARE POINTING
Tt ) v ; 7. MOUNT MR2@64 DIODE ON INSULATED 632 - STANDOFFS.
PN
Pe ( :% ) ;
AC OFF-LINE WHT
(PWR-4) @
GRN . .
(SROUND == Selectric 1/O Typewriter (Sheet 1) SD-D-616-0-30
CHASSIS GROUND MOTOR
P8 (5% )




Selectric 1/O Typewriter (Sheet 2) SD-D-616-0-30
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5 PIN

o o AMP 126-223]
IN N 2 !

$0 ép dm)

W)

QQQO
00Q00Q
00000

E

R

00000
@) 00000
00000
00000
3™ 00000
300000

(a]
x
-
0
[\
>

COMMON

S
TAB SPACE B- SHIFT  SHIFT LOCK
SPACE upP DOWN KB

MOTOR

REMOVE ALL PRESENT AC INPUT
WIRES , CORDS, ETC; SEE MOTOR
BELOW.

Y Y [
CHARACTER SELECTION MAGNETS FUNCTION SELECTION MAGNETS -

[ I I
COMMON T2 R2A PARITY COMMON
N\ D) \ v J
Y
CHARACTER SELECTION CONTACTS TAB/CARRIAGE RETURN INTERLOCK

ci
_—{—— ——— 7 cHAR
g ar
lE o) @ Q o) o) o) +_' o]
|= .
| _ o Ef
COMMON | |Z-eei umreex NO.  NC. NO.  NC. TAB SPACE BACK  CARRIAGE  INDEX SHIFT SHIFT
| — - - SPACE RETURN uP DOWN
| | +evBoARE- TIMING TIMING b ~ 4
L —MODE— CAM CI CAMS C2~C6 FUNCTION SELECTION CONTACTS
YEL YEL PAGE GO CONNECTOR PLATE
\ v \ ac Rl gBLK
RUN TO RUN TO SEE RUN TO COMMON

SICREADY) $2(0) MOTOR SICHOLD) A D eE 5PP'N (————‘
M -
] A Ize‘___elj-,——(NOTE 8) |
BT ™ 7 A T T
0l |
0000 2 I | ona oFF |
f °i°

I
AC [— i
ON LINE @ © RED INO-1I ¥

NOTES:
l. EVERYTHING SHOWN OUTSIDE OF SOLID BLOCKS REPRESENTS THE
STANDARD (AS RECEIVED ) TYPEWRITER.
2. ALL CHANGES TO TYPEWRITER ARE SHOWN IN DOTTED BLOCKS ,WITH
APPROPRIATE INFORMATION. ,
3.S1 1S MST-2055 ALCO SWITCH (TO BE ADDED). Y ARSI Qg

€2
4.%2 15 ISXI—T MICROSWITCH ( TO BE ADDED J. ]L
5. RLY| AND RLY2 ARE POTTER AND BRUMFIELD RELAYS. KAIIAY, 115V,
ON

58 — 6@ CYCLES (TO BE ADDED). S
OFF  READY  HOLD NO-2l |
l .

BLK

6. ALL WIRES ARE YELLOW UNLESS OTHERWISE SPECIFIED

7. GEAR BOX IS EXTERNAL TO TYPEWRITER. AC WHT
8 MOUNT MR2064 DIODE ON INSULATED 632 -STANDOFFS. S S2 GEAR BOX OFF LINE@

Selectric 1/O Typewriter (Sheet 2) SD-D-616-0-30




sack []
FEMALE

PLUG

=
>
m
L]

LOCATION, LENGTH, ROUTE 1% FT. FROM REAR OF W@20

TO AMP SOCKET.
IN BLACK TUBING.
ADD SOLID WIRE JUMPERS,

USE SINGLE TEFLON WIRE AND WRAP
REMOVE RESISTORS FROM W@2@ AND

COLOR WE% PIN NAME . v‘fiEMARKS
BLK A ny | +10V  —m—=——— CHAR. SEL| = ]
B e NO CONNECTION
C NO CQﬁyEQ?ION n
BRN D r | T2 ———— CONTACTS
RED E S CK A ]
ORN F t | T o -
YEL H u | R2A .
GRN J v | R o
BLU K w R2 e o
VIO L X R5 - ~ R e
GRY M p | parITY - B
WHT N (e} INTLK, N.O.
W/BLK P Y INTLK. N.C. N -
W/BRN R 3 | HOLD v - ]
W/RED S m READY —w—sme.m— CONTACTS
T NO CONNECTION
U NO CONNECTION
W/ORN v R | PAGE —m——==—~ MAGNET -
* ADD DECAL A30 ON REAR OF W¢2ﬂ

Typewriter Signals €= Logic (Sheet 1) CL-A-616-0-20
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Jack [ ]

PLUG

LOCATION, LENGTH, ROUTE

1% FT. FROM REAR OF W@2@

TO AMP SOCKET. USE SINGLE TEFLON WIRE AND WRAP

FEMALE MALE D igDBISJgEI;DTxliII{gG&U M;{EL\R/L(;\.;E RESISTORS FROM W@2@ AND
COLOR &Eﬁg PIN NAME REMARKS
BLK A X | +10v FUNCTION

B NO CONNECTION
C NO CONNECTION
BRN D h | U.C. MODE ~—— CONTACTS
RED E L.C. MODE A
ORN F n | €1 N.O.
YEL H w | c1 Nn.C.
GRN J b | C2 - C6 N.O.
BLU K a | C2 - C6 N.C.
VIO L z | TAB
GRY M AA | SPACE
WHT N BB | BACK SPACE
W/BLK P CC | CAR,., RET.
W/BRN R DD INDEX
W/RED S EE | SHIFT UP
W/ORN T FF | SHIFT DOWN ¥
W/YEL U V | PAGE —==—===— CONTACTS
' NO CONNECTION
* ADD DECAL A3l ON REAR OF W@2¢g

Typewriter Signals €« Logic (Sheet 2) CL-A616~0-20
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ack [ ] PLUG [x] || LOCATION, LENGTH, ROUTE 1 FT. FROM REAR OF Wp2g
TO AMP SOCKET, USE SINGLE TEFLON WIRE AND WRAP
FEMALE MALE D ;I;DBESEII(DngrI{gG&UMPRED;gYE RESISTORS FROM W@2@ AND

COLOR v'vaﬁg PIN NAME ) REMARKS
BLK A d | +10vV (CR,TAB,INTLK) CNTK L

B NO CONNECTION

c NO CONNECTION ..
BRN D A | T2 comrmmmme MAGNET - _
RED E B | CK A B
ORN F c | m
YEL H D | R2A e
GRN g E | R1 1 -
BLU K F | R2 S
VIO L H | R5 o . .
GRY M | L ]| TaB o . -
WHT N M | Sp e
W/BLK P N BSP o . ]
W/BRN R s UC . I
W/RED s T | LC
W/ORN T K | KBDLK B B
W/YEL U U | 6N ¥ L ~ -
W/GRN v P | CR ~=——memmm—m= MAGNET e

* ADD DECAL |A32 ON REAR OF W@2g )

Typewriter Signals €«—> Logic (Sheet 3) CL-A-616-0-20
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Jack [ ]
FEMALE

PLUG
MALE [ ]

LOCATION, LENGTH, ROUTE 2% FT, FROM 8-PIN JONES PLUG

TO AMP SOCKET.
BLACK TUBING.

USE SINGLE AWG #20 WIRE. WRAP IN
(FROM 5@ PIN AMP TO POWER SUPPLY)

8=PIN
COLOR P—BE&'—CCT PIN NAME REMARKS
BLK k AC COMMON
WHT e AC OFF-LINE
RED f AC ON~LINE
GRY J COMMON (~48V)
GRN HH FRAME GROUND

NO CONNECTION

NO CONNECTION

® |N || (W N

NO CONNECTION

Typewriter Signals €—> Logic (Sheet 4) CL-A-616-0-20
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Jack [ ]
FEMALE [ |

PLUG [X ]
MALE

EXTEND. BEYOND TUBING.

ALLOW 4"

LOCATION, LENGTH, ROUTE 3 g, USE SINGLE TEFLON WIRE

AND WRAP IN BLACK TUBING. OF WIRE TO

REMOVE RESISTORS FROM W@2#

AND ADD SOLID WIRE JUMPERS,

COLOR || TosPWN o |PIN NAME REMARKS
BLK INT/PWR OFF| A +10
BRN ALL LAMPS B ~-15V
RED BOX GND C GND N
ORN INT (N.0.) | D INTERRUP BUTTON i ]
YEL PWR OFF E POWER~OFF SWITCH
F NO CONNECTION
GRN LAMP H RED LAMP i
J NO CONNECTION N
BLU LAMPD K GREEN IAMP
L NO CONNECTION
VIO LAMP M T/W LAMP
N NO CONNECTION
GRY ILAMP ) 4 SYSTEM LAMP
R NO CONNECTION .
WHT LAMP s POWER LAMP )
w/BLK |lramp T INT. LAMP |
U NO CONNECTION
W/BRN LAMP \'4 INT, LAMP
* ADD DECAL. A29 ON REAR OF W¢2¢ |

Control Box Logic (Sheet 1) CL-A-616-0-21
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LOCATION, LENGTH, ROUTE 4 FT. USE SINGLE TEFLON

AWG #18 WIRE.,

COVER WITH BLK TUBING AND ALLOW

4" OF WIRE TO EXTEND (FROM CONTROL BOX TO POWER

SUPPLY)

COLOR LOCADION PIN NAME REMARKS
WHT PWR OFF 1 OFF
RED PWR COM 2 COMMON
BLK PWR ON 3 ON
GRN BOX GND 4 GROUND

5 NO CONNECTION

6 NO CONNECTION

Control Box Logic (Sheet 2) CL-A-616-0~21
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JACK [x]
FEMALE [ ]

PLUG [ ]
MALE [x |

LOCATION, LENGTH, ROUTE 1 FT. FROM REAR OF W@ZL
USE SINGLE TEFLON WIRE AND WRAP IN

BLACK TUBING.

(FROM LOGIC TO SIDE)

ALLOW 2 1/2" OF WIRE TO EXTEND BEYOND TUBING _ -

COLOR wgay | PN NAME o REMARKS
A NOT USED ON wg21 == =
B NOT USED ON w@2l _ .
BLK c GROUND ]
BRN D INC LINE 3 - SO
RED E 4 LINE (1) ) e
W/BRN F 12 GROUND
ORN H 3 PWR CLR DLY (g@) 2 )
YEL J GROUND 1 —
GRN K INC LINE 5 e
L NO CONNECTION ]
BLU M & INC LINE S
N NO CONNECTION _ _
VIO P 7 INC LINE 6 - ——
R NO CONNECTION _
GRY 8 8 LINE (1) 2 o
WHT T TRANS. PRIMARY PRIMARY BROWN i
U NO CONNECTION
W/BLK v TRANS. PRIMARY PRIMARY GREEN N
* ADD DECAL |D8 ON REAR OF W@2l.
NOTE: WHEN MAKING CABLE [LEAVE P-31@-RP CONNECT [ONS HANGING. i

External Signals €~> Logic CL-A-616-0-22
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COLOR NAME PIN PIN REMARKS
RES AllH Alls 1K %w
RES Alls AllE 470 OHM %w
(TANT) CAP BALK (+) BP1lH (-) 100 ufd
RES CP9K GND 470 OHM 4w
RES C29H Cc29s 1K Hw
RES Cc29s C29E 470 OHM %w
(TANT) CAP B@7S (+) BE7R(-) 1g¢ ufd
RES B@8BH B@8S 1K 4w
RES B@8S B@SE 478 OHM %w
(TANT) CAP B155S (+) B15R(~) 2.2 ufd
RES Bl4H Bl4s 1K 4w
RES Bl4s B14E 47@ OHM %w
RES BllH Blls 1K 4w
RES Bl1ls Bl1lE 478 OBM %w
RES B13H B13s 1K 4w
RES B13s B13E 478 %w
RES BlgH Blgs 1K %w
RES B1gs B1gE 478 OHM %w
DIODE cg2g *—DhH CPLF D664
(TANT) CAP B24J(+) B24H(-) 2@ ufd
(TANT) CAP B24S(+) B24R(-) 1g¢ ufd
CAP C23H c23y 220 MMFD

6-30
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COLOR NAME PIN PIN REMARKS
BLUE RDY ENABLE (1) Cl3A BJ9F N
BLUE T/W OK(1) Cl13B Ag2L
BLUE GREEN(1) Cl3c Aglg
WHITE OUT FINISH—e Cl3D cloR | B
WHITE NJOUT DONE —e Cl3E cloT
BLUE OUT PAR(1) ‘ C13F D22p -
BIUE OUT ACT(1) Cl3H cist
BLUE OUT ENB(1) Cl3J D21J
BLUE STOP(1) Cl3K D21T N
BLUE OSR 0(1) Cl3L Ccl7J ]
BLUE OSR 1(1) Cl3M Cl7T
BLUE OSR 2(1) Cl3N D15L
BLUE OSR 3(1) cl3p D16L
BLUE OSR 4(1) Cl3R D17L
BLUE OSR 5(1) Cl1l3s D18L
BLUE OSR 6(1) cl3T D19L
BLUE OSR 7(1) Cl3U D2gL
BLUE LINE(1) Cl3v D22J
NOTE:

1. JIIALL CONNECTORS ARE W@27. -

Inter-Panel Connector Typewriter Console (Sheet 1) WS-A-616-0-13
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COLOR NAME PIN PIN REMARKS
BLUE INT(1) cl4a AglT
BLUE sys(1l) Cl4B A@3J
BLUE INC CNT 0(1) clac D23J
BLUE INC CNT 1(1) Ccl4D D23T
BLUE INC CNT 2(1) Cl4E D25J
BLUE INC PARITY(1) Cl4r D25T
BLUE INC ACT(1) Cl4H D26T
BLUE INC PAR ERR(1) clag BOT
WHT INC LINE— Cl4K Cl9L
YEL ISR 0(4) Cl4L D27H
YEL ISR 1(4) Cl4M D278
YEL ISR 2(4) Cl4N D28H
YEL ISR 3(g2) cl4p D28S
YEL ISR 4(8) Cl4R D29H
YEL ISR 5(4) cl4s D298
YEL IST 6(4) Ccl4T D3gH
YEL ISR 7(#) cl4u D3@s
BLUE INC LAST(1) cl4v D26J

Inter-Panel Connector Typewriter Console (Sheet 2) WS-A-616-0-13
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REMARKS

COLOR NAME PIN PIN
BLUE OCB 0(1) D13A Al9F |
BLUE OCB 1(1) D13B AloM | B
BLUE OCB 2(1) D13C Al9T o o
BLUE OCB 3(1) D13D a2y )
BLUE OCB 4 (1) D13E .__A2gp o
BLUE OCB 5(1) D13F A21J .
BLUE OCB FULL(1) D13H A2lp | .
BLUE CR HOLD(1) D13J __BE9IM .
WHITE READY———®» _D13K __B@5F B
BLUE PAGE GO(1) D13L c253 T
BLUE ENERGIZE (1) D13M ~ C25T L
BLUE STATUS BIT(1) D13N cl8y )
BLUE ICB 1(1) D13p A22F - .
BLUE ICB 2(1) D13R A22M e
BLUE ICB 3(1) D13s ...A22T
BLUE ICB 4(1) D13T . . A23F
BLUE ICB 5(1) D13U .....A23M ;
BLUE ICB 6(1) D13V A23T

Inter-Panel Connector Typewriter Console (Sheet 3) WS-A-616-0-13
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COLOR NAME PIN PIN REMARKS
BLUE RDY SYNC(1) Dl4A Ag9J
BLUE RDY CHANGE (1) D14B AlgJg
BLUE INT SYNC(1) Dl4cC AgoT
BLUE INT KEY(1l) D14D AlgT
BLUE CHAR RQST(1) D14E A@3T
BLUE SIGNAL RQST(1) D14F Ag4T
BLUE STATUS RQST(1) D14H Ag4T
WHITE PWR CLR DLYV—w D14J Dl1s
WHITE MOTOR DLY—e D14K BE7V
BLUE TURN ON(1) D141, B@3J
WHITE PWR OFF DLY—w _ Dl4M BZ1M
BLUE POWER ON(1) D14N B@3T
BLUE CLK 0(1) Dl4p AleJ
BLUE CLK 1(1) D14R Al6T
BLUE CLK 2(1) Dl4s Al5J
BLUE CLK 3(1) D14T ALlST
BLUE CLK 4(1) D14U Al4g
BLUE CLK 5(1) D14V Al4T

Inter-Panel Connector Typewriter Console (Sheet 4) WS-A-616-0-13
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Ge-9

62-0~919-D-SD A|ddng temog

socket | pLus
| P6 EXT.
o-RED. - . RED (2 [ 3
CKT BKR o s 1l
10AMP
ac - 08 T ? I ?_ -
POWER WH
INPUT _[_0 CONNECTED © I O oFF
PILOT LIGHT N | 2111 2
L R, POWER SWITCH IN
15y _l ] CONTROL BOX
1 SPARE(R2) RY, - -
NC 1 §-PIN JONES
0_;5 v o sooxeT | PLuo Pe |
’__‘DK’j WHT 2 )
8o-< ) 1% } G it—Ac OFF - LINE
rReD | 3 3
| T _c/s ! — —0 ||| © AT ON - LINE
ax [ L1]] 4
—+0 l O——<le—nc common
15V €= M N
I—T1 %™ YL 18 [l1° e s 7 wacwers
1T
1 GRN g I %
: 1
! 12 = I /W = TYPEWRITER
POWER ON I CABLE |
PILOT LIGHT I
BLK BLK ’
BLY ! T POWER ON
BLu |2 |
SEQ- l T/W POWER
YEL |3
R R YEL OO+ -s8v
i JONES |
D6 RIP
cl N3209 Locic
2 MFD
600V -
8 4 6
RY,
— = A
= oy YEL I MTG PANELS
_lece RI S-PIN JONES l
3,400 1000 TAPER
+] MFD 0w MARGIN (35 70 TAB
R sV CONNECTOR ? BLOCK
gf;:ié D4 - IN3208 (RECTIFIER - #DM- MOTOROLA ) - = ‘i L=t | AR Gl
102,03, - - i ' RED
RY+RY, - P+B  KRPII(D)ORESE) 12vOC COIL DPOT ok D——l——' <10V FIXED
07,08 THYRECTOR G.E. 20-SP4 -B4,lI5V 1t {1+ GND
BW | ~— |
T -5V FIXED”
GRN |
= ~15V VARIABLE
— |
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2 3 4 5 6 7 8 9 0 I 12 13 14 i15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3| 32

R351 R287 7382 RITT RBG? R6G3 Wasd R R2G2 [Ed] RCA3 RIS R20D L R6G3 w703 R203 R2A% R285 REA3 R2G3 RBG LELD WOUD W5 ]
SIGNAL RED A TW OK
SIGNAL RQST OSR out R2
- rosT — - ROY RDY sYS CLOCK 0CBg ICB | 1cB 4
SIGNAL CHAR GREEN ocs 0CB GREEN
STATUS SYNC CHANGE R2 3 5 uc R2A RI Tl
GREEN sYs RQST SenD CLK 4 CLK 2 CLK ©
READY 0sR() CONTROL | T/W /M /%
BOX CONN. CONN, CONN.
TN 0SR INC POWER | 1ICB | CRYSTAL INC Ri CONN. A 3 c
o <« —pagerrip)| %E | SYSTEM vown | SAMPLE | ciock cLock oce, B2 | 1C85 | TWOK
SIGNALS SIGNALS
N A29 A30 A3 A32
RDY INT ocs FEEDBACK
CHAR STATUS ENABLE INT INT 0cBy FULL
INT ROST ROST INT SYHC KEY CLK 8 CLK3 [ CLky TI INC Pe R2 RS T2
STATUS STATUS oca ACT
| seno T CR SEND 0CB = () 2 168 3 ICB 6
. PAGE
HOLD POWER T2 80
o) G R2p2 Ro03 R167 RLLI R362 Wop1 ReG3 WE1 ] 708 W50l oo R3p2 1 w700 R382 RITT R603 RI67 | RDDE RIT1 ooz R3p2 | RI5! BN RIE? Woup AT WOuE WERT
SIGNAL RDY
LC KEY 0CB 0
RDY RQST by ENABLE KE e o | o sq SIGNAL
| READY L
PR TURN | CHANGE I 0SR ENABLE ocs ocs 3 ocse— [ o7, | icee=| oDy
OFF N LOAD UC KEY - CHAR ocs | i) TAB
oLy FCNS T cR Lc P 6N
i 0cB 3 POWER on
$ DOWN
PiR out SIGNAL INT R PKEY oce ocs
CLR syne | TURN ON 1~ ] HeLD INT LK | PG KEY CR KEY | C1 CAM ciaR—{  Fons | C1caw | OB 3 SIGNALS [FUNCTiONS|  uC
PERMIT BS KEY
PG INT S 0CE osR SIGNAL oCB U 0CBw— | BEEP SP
KEY PWR - TAB KEY - FuCS oLy PWR KBD
bLY N N INT LK TURN MOTOR tRC FCNS STATUS FCN 0SR BSP on K TAB BSP LK
SHIFT OFF DELAY Z;g pre ™ ENB ] SHIFT —0c8 5 —
PG KEY ENABLE 0CB 4 0e8 5 FUNCTIONS
- — —
- . * REP! R2E2 R111 R650 R303 698 | R6D3 RITT ReBe R2@2 RIG7 RG2 R111 RIT1 R302 R1B7 202 RID7 RO 2 RN W57 | RO03 002 BT
DRIVE PR OFF Fen %5 SIGNAL LoNG
PHR out DLY KEY FUNCTIONS . FCN Ps
OFF | _ Joss ™ PAR T STATUS A — ~ R5 o LOAD — KEY —
e INC AUDIO OSR 0 BIT LINE ron KEY 1c8 Lc PAGE GO CR bLY
LINE(D) SAMPLE
RESERVED LINE osc. Ky cK SIGNAL
le——— FOR — = - 0SR 7 e = RS SIGNAL
TESTER osR
ouT CRKEY IsR out LONG
CATA ”;?;C' ’Z?Lc' status | LUNE INC LINEL  eyg = LiNe — — oLy page o | CK |~ Rs — FEEDBACKI sampLe | FINISH (- an
(RUID | (reg2) | (reg2) TERMINAL
READY outr | INC SHIFTL  gyp OUT PAR ENERG ZE or
OSR | ACT ENB Ics cK . 9
ouT ocB<e— | LOAD o0t PAR onG INISH
crR | SR ke | FINISH I - ENERGIZE|  FCN W INC s
oL @ H ouT oS siams | °% | DONE out = STENAL
POWER OUT DONE|  DONE 0cBe—@ SIGNALS FINISH
V510 We0L | g;?ii‘ G082 R20 1 R201 R20 | Repl. . ReD! Rep| R262 R245 Rop2 RIBT 22 Re62 Repz | Rede R202 R202 R RiIL
) l ; ENABLE l INC
| : L |
gE'IC'A Df:: 1 ———  WNc . INe s ACT(E) out
j ouT T PSE | owrz | Lkt RO | ISR 2 ISR U ISR 6 Finish ]
J0SS ! ; : | ENB I CNTy ° i | | INC
AUDIO i i i PAGE I ACT(®)
. 50
"oukézsm CLEAR . i ENB
b i CSR 7
o8 0 REZ[’;‘ INDIC. INpIC. | OSR 2 osR3 | osRu | OSRB 0SR 6 ' OSR 7 Fase INC
SEND bi3 o1 | ENB ACT(9)
| INC
ouT INC INC NG PRSI
ISR | ISR 3 1SR 5 ISR 7 e
TP PAR
D.s. | CNT | PARITY ACT e
READY ! STATUS [~ Twc
DRIVE BITCL | syiFy
i ] i

* FQR OFF-LINE PURPOSES ONLY. NOT INCLUDED AS PART OF UML MODULES.
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UNLESS OTHERWISE
RESISTORS ARE
CAPACITORS ARE MFD

O A+ 10V (A)

R3 R6
ot 1,000 K000
DEC 3008
,b____{‘ e—__-
c4
6.8
- "*“‘“(D)OSC. OUTPUT
==C3
ol
¢ P -0B-15V
.001 K]}
I ® I
1T 1T
RI R R7
100,000 10,000 1,000
10%
L 2 L -O C 6ND

INDICATED:
1/4W ,5 %

JOSS Audio Oscillator RS-B-G981

—
— |
SPEAKER
RIl AR-42 |
4,700 3.2.n I
.25W
a6 |
& A EXTERNAL
RIO =
4,700
osc.
INPUT Q8 RI7
V 2,000 0B-I5V
DEC 3009 o% RIB
INPUT » cw 100
g RI6
100
RI3 o———0O C GND
7 -
o 47,000 | S CRU R
47,000 ¢
A\ 6.8
(F;:>04
INPUT 29 ol
Ll Ll
R S T — D14
R8 D8 SRiz  SRI4 RIS pI3
1,600 1,000 21,000 21000
5% D7 (5% 8% 5%
DI2
[ S
UNLESS OTHERWISE INDICATED: * S —_
TRANSISTORS ARE DEC 2894-3
RESISTORS ARE 1/4W, 0%
CAPACITORS ARE MFD SRR ——O A+10V (A)
DIODES ARE D-662
YI (S PRI IMP--500,SEC IMP--3.2.0
RI7 RI9 ARE BOURNS POT
JOSS Audio Amplifier RS-B-G982
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Diode Network RS-B-R0O01

D

F

R

o7
D-664
D8
D-664
D8
D-864
D4
D-664
D3
D-664
D2

D-664

D
D-684

H

D10
DO~ ’}D-GSQ
-OF
.
EO Jpjb-6e4
Dgﬂ 4
HO p-£e
ok
D4
JO- ’ID-604
pe
LO -864
—QN
03
MO- ﬂD-GﬁQ
14
PO .1 D-664
o8
D2
RO N D-664
Deé
10 ’IQ-604
v
[*]] o
Vo .1[0 -664

Diode Cluster RS~B~R002
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M exampLE
beLz

T
]

| |
L 4 ‘il |L O A(+OV)
é RI } R2 R3 E R4 } RS % Ré | 2R? |
100,000 100, 000 100,000 < 100,000 100,000 100,000 | $100,000 |
1 ———
r
¢ . ! e -1 -0 C(GND)
|
1 |
4 Q2 Q3 Q4 4 Qs P Q6 ! Q7 |
i I
! g !
:
FO—4 9O—4 LO—4 NO—4 RO—4 : 1
oz 03 2] 08 oeg ! o7 !
1
o] i e |
- 1 1
D12 [ oi3 RIO Di4 L.} oS RI2 e Ri3 | R4 |
Yoes2 $200 Yoés2 57500 D6e2 $7,500 D662 ézsoo D662 31500 ! 7,300
: 1
I
fg o SO S L—0B(-15v)
pi8 RIS D19 RI7 D20 ZRI8 p21 QRIS p22 Rzo | w23 SR2l | @y D24 2R22 ! STRATE
D662 < 15,000 f Dee2 15,000 ¥ D662 < 15,000 Des2 Q15,000 pee2 215,000 Y. oee2 < 15000 | ¥ 0eez < 15,600 L
1
[
11} D26 p27 D2e D29 &Koo D3I
<g [¢]
v
UNLESS OTHERWISE INDICATEDS
RESISTORS ARE I/4W; 5%
DIODES ARE D-684
TRANSISTORS ARE DEC 3639-0
PRINTED CIRCUIT REV. FOR
DGL BOARD IS SiA
Inverter RS-B-R107
D A+ 10V(A)
Ir -~—,——--‘,[ et -QOC  OND
1
1 | 1
| ] !
| a2 | ¥ 0862 !
: DEC3639 DEC 3639 : :
t [}
H HE -1
\ D-662
l ! i
| | |
| Lo ! or !
' "“o':of D-882 |
D2
pees ! oes ! :
R { oy O {
pe bil | ¥ D-ss2
D-864 010 0-664 DIs ' i
D-ese L oM D-664 sO—P—b—or D-6s4 ! l i
I
2 - 1
>Re >ne >R? re ' omo !
18,000 7,800 18,000 7,800 | Qusoo !
5% % | Séx :
U !
- 2. S * OB - BY
!— EXAMPLE DGL2 R !
_____________ 1
(STRATE
UNLESS OTHERWISE INDICATED:
RESISTORS ARE |/4W; 8%
PRINTED CIRCUIT REV. FOR
DGL BOARD IS SIA
.
Diode Gate RS-B-R111
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UNLESS OTHERWISE INDICATED!
RESISTORS ARE 1/4W,; 5%
CAPACITORS ARE MMFD
DICDES ARE D-664

9 9 4 > 1 —- > 8 9 ™ OAHOV (A
RI R2 r3 n4 RS RE R7 100,000
100,000 100,000 100,000 100,000 100,000 100,000 100,000 o0
» | . | 9 0O C oNo
ol 02 Q3 Qe o5 Qe 14 ae
D4l
D-662
0 | 2 03 . 5 [ s
M 1 ’ [ U v D42
D-e62
q )
L2
WFD
() D26 D27 D28 D29 D30 D31 032 Y043
D-662
a7 RIS R2| R22 R23 n24
7,800 7,500' 2880 1@.%%% 7,500, 7300, 1,5200 moo% Dae
D-662
r25
D4s D46 1,800
0-862 D-662
- -4 ——Q 8 -5V
R9. RIO niy
16,000 DnlD,OOD mupoo
D-662 0-662
oo Joz o3 Josa Jos Jos Jor
oL IO
FF
z %0
VEIO
2 %oc UNLESS OTHERWISE INDICATED
; RESISTORS ARE. 1/4W; 5%
2H0 DIODES ARE D-664
Voo TRANSISTORS ARE DEC 3639-0
Binary-to-Octal Decoder RS-B-R151
TV OA+IOV(A)
’ OC GND
»—9 R RIO » *
100,000 aQl 100,000
40 D4l D42 Aoa3 DEC|3639 ¥044 D4 D46 D47 D48 049,
E H Q P S u
] DEC[3639 DI9 (L
2 4 D8 DIo D-662 D-662 ‘ znzz 24 p27 29 32 D34
D3 D5 D9 DIt - o8 T oa3 D28 D28 D30 D33 D35
> F Pl 0-662 D-862 pl R T Pl v
10 o o | o7 160 120 %
I I [ 13 18
‘i? Yad K 21 % < % It i J¢
1 N o7 R ™~ b2l i b2e D31
5 ag
D& PR 20
ouTPUT
PRI R2 >R3 R4 PRE dR7 R8  JR9 RIl RI2 > Ri3 PRI4 Lma > RI6 RIT
15,000 Q 15000 15,000 Q15,000 16000 ﬁ‘mo 4,700 S18000 15,000 15,000 15,000 18,000 15000 9 16000 1800
e — —— ? 3 3 * . * -0 B-16V

Flip-Flop RS-B-R201
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D43 D47 D48 }050
~OA+I0V
»——OC GND
DI D42
D D-662
nal
D-662
D40
D-662
RI R2 i R9 RIO R RI2 039
%5,000 Ens.ooo D2 15000 <$15,000 15,000 %us,ooo D-862
4 23 0B-18V
P . R2l
. =|‘
D5I l D52 1500
M
UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W; 5%
CAPACITORS ARE MMFD
DIODES ARE D-664
.
.
Dual Flip-Flop RS-B-R202
b & - &
D47 D48 D49 [23:14) D51 D52
J H 3 N v U
A+IOV (A)
Q
RIS R22
100,000 1 D39 paz
» -OC GND
c3 D46
1€ D-662
100
4
D45
J D-662
D40 c4 5 D44
o T h
o D-662
D43
SRIS < >R23 >R24 D-662
215,000 %mooo %IS.OOO
+OB-I5V
_R25
1500

UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W35%
CAPACITORS ARE MMFO
DIODES ARE D-664
TRANSISTORS ARE DEC 3639

Triple Flip-Flop RS-B-R203
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056 057 059 koeu
053 D54
DO N
QA+I0VA)
X u T
R4 Re RIS R20
03 wpoe $100,000 100,000 D21 D24 D27 4pD30 $100,000 100,000 D45 Wy D48
» » OC GND
cl al c3 c4 ) 6
0o | oo DEC 3639 o7 | 100 100 | o2 DEC3639 o41 | 160 ce
]
p52
1y 2 ¢ -t a4 ¢ p-862| MF0
o2 9 DEC 3639 ois | 020 026 033 DEC 3639 pse ) 0as
Sam 08 i3 Slam paz 037 o5t
D-662 D-662 D-662 0-862 D-862
D4 > DIz D28 D36
der
=
o7 J D3I P i . D50
D-662
) plo  oH I8 028 p34 D35
1 | e $8ee
RI QRz2 CR3 QRS R6 QR7 RIO QRI2 Sr3 QR4 QRIS CRIT rg_QRI9 24
%lspoo%ns.ooo { 4,700 4,700 18,000 5,000 215000 |5poo§m 15000 Q4,700 4,700 218000 15,000
® ? . OB-18v
OF
SR ORIl 21 OR23 >R28
gmpoo 15,000 gls,ooo 18,000 1,500
pie ¢ oie ¢ o023 D40 § D42
UNLESS OTHERWISE INDICATED:
RESISTORS ARE V/AW; 5 % 2
CAPACITORS ARE MMFD
DIODES ARE D-664 s [ B 29
H I¢ M s v
D55 D58 D60 D62
Dual Flip-Flop RS-B-R205
D33 D34 D35 D36
~ D-662 D-662 D-662 D-662
037 D38 co |. p3s AD40
F 39 P
mFD [+ A+IOV(A)
[
° < ’ O
o4 R9 Dis R23 ¢ GND
08 al 68, DI9 a5
10% 10% s 032
Q2 D-g62
D2 D6 D7 i D20 D2! os a7
el ~c4
Tioo 100 031
e a D-662
1,500 1,500 =
ol Re o5}, (mis R22
cz S3000 $ [8oo0o s 53,000 p2s 030
£ R3 47 N RI7 a7 D-862
¢ 0
L 18,000 M 18,000 D24
29
r oMy y SRe RS RI6 RI9 R24 2
IB.OO(% i8000| S3s00 | 08 0% D14 | 1017 S000] S3e00 | 022 o2 3,000 p-eez
¢ 0
B-15V
7 R2l
1,000 R30 i) R28
R6 1,500 R20 1,500
K L T u
20,000 20,000
/2w /2w
BOURNS POT BOURNS POT

UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W; 5%
CAPACITORS ARE MMFD
DIODES ARE D-664
TRANSISTORS ARE DEC 3633%-0

Delay RS-B-R302
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| . . j . e
A 10V(A)
R4 ~C2 R8 R4 RIE R20 K23 R27
100,000 | 00! 68,000 10,000 10,C00 10,000 10,000 66,000 M
5%
* [ »> R o o X JRe]
DI D6 DIE
Aocee Mooy L 70 oRle woes cono
¢ S U . _
> ]
UO—4 Lce D27
.0022
. - e
¥ ] Q2 & o
Dé Dg DGB Ri7 RIS
D-664 D-664 [0-664 4,700 1,000 / D2€
PioPi-o Pl 3 5% +
R7 |63 | ca SRi & R26 | Cl0
o b 30007 150 =150 1600 a8 3 ozozo 300072150 D25
cl DEC3009, 1
T 100 | ooy 5% MMFEPMF % 2000 s, .
+ 4
K‘ 4 > 4 Cc“:’ = 39
MMED DI2 - @lov
D3 '3 4 D-664 iEDIB D14 KDZO
D-664 D-664 D-664 TD—GGQ D 664 C-6€4
Y W SR SN - — - I U _— T » -
D2a
RI2 18 Yois Yo 053
680 000 =
% - ———— F— -
D22
[o]:} R9 T -
D-664 20,000 o2i
3
Ri R3 RS RE BOURNS R21 R29 QR30
15,000 15,000 1,500 1,500 dlcs lc7 -ics -lco 7,50C €60 €89
5% 5% 5% “T-027 “T~39 4T°39 {139 5%
> B e Y S
(L é - 15v
V 00 o] fe] e} o} o o)
UNLESS OTHERWISE INDICATED: R S P X L M N v o F
RESISTORS ARE 1AW, (0%
DIODES ARE D- 662
TRANSISTORS ARE DEC 3639
CAPACITORS ARE MFC
.
Integrating One Shot RS-B-R303
OA+IOV(A)

Q4 ce
DEC3009 LEY
OR cs
Po? 1,200}
gus
N ca”m
RS 0.15
1,000 MQE?[M-EQA»
Loﬁ_)l_

> RI4 RIG
i’lS.OOO %3,000

R20
3,000

UNLESS OTHERWISE. INDICATED:
RESISTONS ARE 174\ 5%
CAPACITOR! u M

S ARE D-664
?r'&%sasrons ARE DEC 3639-0

Clock RS-B-R401
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1

=—OA +10V

TS ’ » -OC GND
RI R4 .‘;m RI2
4,700 4,700 4,700 100,000
10% 10% 0% |, o3 a6 !
xmna D6z |
al 1
+ e o8 |
<C3 - 0-662
R3 oRS T3 Dese |
100,000 [ 31800 MFD ve b7 !
D-662 | 4-c5
wo L/ \es RY a8 LT
- 0-664 }
CRI Leco |
» Q2 . - ) :
D2 |
24 INT48 DS 1
2N3009 D-664 |
4 1
Y OoRe gre Ré ' 1
$270,000 4,700 YWoi | i
10% 10% | D-664 ! :
y ) 1 |
{ L | |
SRS S RIO RII 3 Ri3 RI6S RI7 | QRIB
?soo < 1,500 15,000  $ 1,500 7,800 {,500 { 1,500 |
U H
UNLESS OTHERWISE INDICATED: . - - %'sv : -OB-15V
RESISTORS ARE 1/4W; 5% 1= '
TRANSISTORS ARE DEC 3639-0 | STRATE
FOR VALUES OF L1,C| & CRi SEE DWG CHART A-005I7-2 b
Crystal Clock RS-B-R405
—O A+I10V (A)
R35
390

—08
D25

UNLESS

DIODES ARE D-662
RESISTORS ARE 1/4W, 5%

OTHERWISE INDICATED:
TRANSISTORS ARE 2N3638

RI2
15,000

RI6
390

Pulse Amplifier RS-B-R602
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. » * L - OAHOV(A)
T T T
‘ #—OCHNU
)
A023
Q2 o3 Q4 B*%e2
DEC2894-28  DIS ) DEC2894-28 D27
q D39
D-662
i
F MFD W D38
T D-862
e G { D37
R7 MDi2 rip #Rp34 R2} b-s62
7,500 1,500 7,
5% <5 % 5%
& OB-I15v
>
éma o 23:300 033
|
Q5 <%
cs
ozs| 00 032
s LAY v H‘ R
D48 Da2e D49
UNLESS OTHERWISE INDICATED!
RESISTORS ARE 1/4W;10%
CAPACITORS ARE MMFD
DIDDES ARE D-664
TRANSISTORS ARE DEC 3639-0
r - e
Pulse Amplifier RS-B-R603
[ A+IOVIA}
T —0
1
]
I c
+ s e O GND
1
| u 9
o3 : D-662
D ! e
! ris |
o2 oo | 82 -e62|
)] 3 N H or1 :
ol os ! D-662 |
E P ] 1
| 1
1 o-662 |
F O- R | i
I 150860 0-s62 |
1
P ol4 !
+ — 1B
1 p——4--O-I5V
1 2 !
1
| EXAMPLE !
]
LD6L2 ORDGLS H
(]
‘
]
i
1
pom—e—d
UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/74Wy 10%
CAPACITORS ARE MMFD
DIODES ARE D-684
PRINTED CIRCUIT REV. FOR
DGL BOARD IS SiA .

Bus Driver RS-B-R650
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L 4 L 4 O C GND
D2 D6
o O—NT v o—Pt—
Q2 Q4
DEC 3790 DEC 3790
ol ) s
O—PH— al o—Pi—4
E K
DEC 3494 DEC 3494
p—OR b—oOs
FO—¢ LO————¢
RI R4
4,700 4,700
L -0 B-I15V
04 08
MR 2066 MR 2066
UNLESS OTHERWISE INDICATED; v
RESISTORS ARE 1/74W, 10%
DIODES ARE D-664
Solenoid Driver RS-B-WO040
OA+IOVIA)
R2 R4 §“° RS Taio Imz QRI4
68,000 68,000 368,000 3 €8,000 268,000 3 68,000 3 68,000
i D8 09
-OC GND
D-662 D-662
(] Q2 Q3 Q4 Q5 Q6 Q7
F J L N [ T v
DI D2 D3 04 08 o6 o7
o—Ppi— o—Pi— o—Pi4 o4 o—Pi o—pit-¢ o—pi—4
E H ] P ] u
RI R3 RS SR7 SR Rl RI3
15,000 15,000 15,000 15,000 15,000 15,000 15,000
? . 0B -15V

UNLESS OTHERWISE INDICATED;
RESISTORS ARE I/4W;10%
DIODES ARE D~664
TRANSISTORS ARE DEC 3638AB OR DEC 65348

Indicator Driver RS-B-WO050

6-50



4 R ~OA +i0v
R3 RT RIl RI4
8,200 470 470 560
10% 0% W
N . R —— 4 OC GND
)
o2 04 I_m 54.700 %
DEC
D664 | D664 T~ .00I 10% R
TMFD o [P\ 2654-3 e
PO—4
D662
o3
a2 662
D
oEc 3009 o = DIz
DI 03 D5 D6 R4 "
3009 MFD F D662
4,700
D662 D662 '10% DIl
D662
DIO
D6€2
R2 RS R6 R8 RIS
100,000 100,000 4,700 100,000 1,800
10 %
il OB 15V

UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W,3%

Initial Transient Detector RS=~B-W504

e QA+ IOVIAY
. - - 0B-i5v
1 T . T
Dis R7
3900
0
D8 DIO Di2 D14 D20 D2l D22 D23 D24 D25 ¢l
J P -} < Ol
MFD
| —— —OC GND

Qt
DEC2894-1

on o3

UNLESS OTHERWISE INDICATED:
RESISTORS ARE 14W,IN%
DIODES ARE D-664

Positive Level Converter RS-B-W510
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(To be supplied)

Bipolar Level Amplifier RS-B-W602

e ey e 2 . . oD
L 0 B-15Y
>RB }mo RIl RI3 SRI4 RIS  2RI6  QRI7
7,500 $7,500 1,200 37,500  $1,000 $1,000 41000 $1,000
10% {10% §10% § 10%
b8 DIo iz :"6""""}
ois |
¥R N p7 P R R9 S Ri2 v | p-6s2! ca
=N 1 = ot
1,200 1,200 1,200 1,200 : Di4 !
D-662
| |
Yor 09 on | 8'.3“2: cr
'3 LIt
* e 1 [
N Tec3 T - e 0e62 | I8 P
—c2 =C S Ce —C5 —
+Tes +Tes +Tes +*Tes "’Tn I, [o-es2! Sho
- e - e e o —— e & GN
o
} STRATE
| F——

UHWLESS OTHERWISE INDICATED:
NESISTORS ARE |/4 Wy 5%
CAPACITORS ARE MFD
DIODES ARE D-684

Switch Filter RS-B-W700
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~O A+ 1OV(A)
4o
VO—AAA OB-1v
R3 SR4 RS >R
7,500 7,600 $ 4,700 >1,500 21,
Q8% 5% > ®
PO——¢
)]
D-664 ol
R 2N3605
02
D-6s4 .l b3 D4
. D-664 D-664
330
SO—AAA~9—QT L
¢l
=L_e8
i~ 38v
NFO
OC,VGND

UNLESS OTHERWISE INDICATED:
RESISTORS ARE 14W; 10%

Schmitt Trigger RS-B-W501
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