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TNTRODUCTION

The 9861A Output Tvpewriter Peripheral consists of an input /output
(I/0) card, interconnecting cables, 11201A Tvpeuriter Interface,
and a Facit Model 3841-4 Nutput Tvpewriter. This svstem, together
with an appropriate typewriter control block (e.g. the 11212A
Typewriter Control Block), sives the user the capabilitv of tvp-
ing a listing of the program in a 9800 series calculator, a
message, or data in the calculator, (The latter two mav hy

programmed into the calculator,)

MNOTE
The 9861A requires that the correct control
block is installed. Installation of a
control block with the calculator ON is
not recommended., Tf vou inadvertentlv
do s0, switch the calculator OFF, wait a

few seconds, and then turn it back O,

CAUTION

CART. SHOULD RE TAFEN TO iMNSURF THAT THT
T1201A TNTERFACE IS SPT FOR THE LOCAL
MORMAL LINT VOLTAGES, THE 13841 REOUIRFS
A GEAR CHANGE TO ST TT TO THE 1.OCAL TLINT
FREOUIZICY (50 DR 60 HZ). CHANGING THD
11201A LINE VOLTAGT STLECTOR SWITCHES
NOES NOT CHANGE THE LIMF VOLTAGY TO THF
3841 TYPEVRITER, THE 9RG1A SYSTEM MAY BT
DAMAGED TIF POTH UNTTS DO MOT MATCH AVATI-

ABLE LTINF POWER, THT 9361A PERTPIFRAL

; MANUAL TXPLAINS, TN DETATL, THE TURM=O
]

PROCEDURES, PACE 11

—




MATINTENANCT

THis manual is intended to assist 1in the revair of a 2861A, Tt
contains sections on Maintenance, Theorv of Operation, Schematics,
Replaceable Parts List, a list of Facit Service Facilities, and
Troubleshooting Guides.

The responsibility for the maintenance and rerair of the 9861A
belongs to NHewlett=-Packard, except that Facit and their sarvice
facilities vill install the 9861A and will maintain the 38414
Tvpewriter when notified by you or vour customer. Appendix A

contains alist of all Facit Servire Centers.

The troubleshooting guides in Section 4 have been constructed to
aid vou in a quick location of the defective component. If the
failure cannot be located bv using the ouides, the Theorv of
Operation and schematics give more detailed information to

assist in the repair.

Section 4 also contains information on basic operation of the
typevwriter/calculator svstem, psuedo-hardware nrohlems, and

exerciser programs,
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9861TA GEMERAL

THEORY OF OPERATTION

THEORY 0OF OPVRATION

When installed with the correct control block, the 9861A cives

the user the capabilitv of tvping information from the calcnlator,

The output of the control block is ASCIT coded data which appears

at the I/0 card input lines.

The T/0 card converts the ASCTT code

to a code which can he used to drive the Facit tvpewriter, and

transfers the converted Facit code the Typewriter Interface,

The 11201A Tvpevriter Interface provides the logic, timing and

pover necessarv to drive the electro=mechanical decoder in the

typewriter. The sequence of information from the control hlock

to the typewriter is gated jn the interface by a svne pulse

from the tvpeuriter,

9800 SERIES
CALCULATOR

| ASCIL CODE |

9861A BLOCK DIAGRAM

T/W CONTROL
BLOCK

FACIT CODE B

TYPEWRITER
PERIPHERAL 1/0 CARD TYPEWRITER | INTERFACE
L g L WRITER |
READY READY
SYNC
3841-4 PULSES
TYPEWRITER OLENOID |
DRIVER INPUTS
FIGURE 3-1
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THEORY OF OPERATION

FACIT MODEL 3841-4 OQUTPUT TYPEWRITER
THE FOLLOWING DISCUSSION REFERS TO FIGURE 3-2,
The data output of the 11201A is synchronized with the
typewriter by a sync pulse generator,which is attached
to the motor drive shaft in the typewriter. The sync
pulse generator consists of a spoked sync-wheel and a
sensing device. The spokes pass between a light source
and a photo-transistor. The photo-transistor has a
series of sync pulse outputs which are transmitted to the
typewriter interface. Six sync pulse times (14 mSec each)
are equal to the time required for one average print
cycle (84 mSec), giving a speed of 12 characters per
second. Non-repeating numerals can be typed at 14.5

characters per second.

The typewriter is also equipped with an electro-
mechanical decoder, consisting mainly of a set of
solenoids when are activated by coded instructions
from the 11201A. These solenoids (see figure 3-2)
control both typing and operational functions (such

as TAB, SPACE, etc.). The solenoids in the decoder are:
S1X program solenoids: eight function solenoids;: two
trip-lever reset solenoids; one color shift solenoid
and one keyboard lockout solenoid. Each of the sol-
enoids is the load for an 11201A driver.

PAGE 3-2



THEORY OF OPERATION
FACIT MODEL 3841-4 OUTPUT TYPEWRITER
The movement of a program function solenoid triggers the
selected function. If a function solencid is defective or

not properly activated, that function cannot occur.

The program solenoids (pPS-1 through PS-6) each control
one program bar that is moved sideways when the solenoid
is energized. Typing is triggered when one of 46 trip-
levers drops into the gap which, for the character in
question, is common to all six program bars. After each
typing operation, the actuated trip-lever is moved back
to its initial position by the reset bar; the reset

bar is driven by the two trip-lever reset solenoids.

If one or more of the program solenoids is defective

Oor not properly activated, an incorrect character will
be typed. If either of the trip-lever reset solenoids is
defective or not actuated properly, the decoder will not

be cleared and the previous character will be typed again.

The color shift solenoid changes the ribbon to red when
activated. It should be noted, however, that the type-
writer color selector control must be in the position

(blue) for a black ribbon.
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P7
A Trip levers PS3 Program solenoid No. 3 LF Line feed solenoid
8 Trip lever reset bar PS4 Program solenoid No. 4 TS Tab.set solenoid
C Program bars PS5 Program solenoid No. 5 HT Tabulator solenoid
P6 CANNON-connector PS6 Program solenoid No. 6 TC Tab.clear solenoid
P?7 Sync connector CR Carriage return solenoid CcSs Colour shift solenoid
P8 Line end connector BS Back-space solenoid KL Keyboard locking solenoid
PS1 Program solenoid No. 1 SP Space solenoid RS Trip lever reset solenoids
PS2 Program solenoid No. 2 UC/LC Segment shift solenoid

Power Supply Board

Driver Board

Logic Board

Mother Board ~
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THEORY OF OPERATTON
T/0 ASSTMBLY
THE FOLLOWING DJSCUSSTION REFFRS TO FIGIRE 4=1 AND TABRLF 4-1,
Communication between the calculator and typewriter interface, are
provided by the I/0 assembliv (11201-66591). The ASCIT coded
outputs of the calculator are recoded into FACIT codes for the
interface. The T/0 also provides system status siesnals for the

calculator and a control sienal for the interface.

When the T/0 assemblv is not processing data from the calculator,

the two flip=flops (U7a and U7b) and the two ROM’s (Ul and 1'3)

are disabled., Eatch U4 is enabled and its outputs follows the data
inputs NO=0 through DO=7, The calculator may, at this time, address
the I/0 on channel select lines CO=0 throush C0=3, and give a STH
(prevent interrupt) instruction. The channel select rode and STH
enables the 1/0 to see CEO (control) as a command to begin nroces-
sing the new ASCTT code. SIH input enables 1llh, The CO=0 and Ulh
output (high) enables Uhc., The Uhe output (high) and CO=1 through
C0=3 (high) enables Ula, The inverted Ula output (high) partially
enables U2a and U2c.

U2a is fully enabled if P2 pin 2 (FOL) is also high, U2a is normallw
disabled by U6b, which is normally low, U2c¢c is enabled if 16b is hieh.,
U6bh is normallv low, disabling U2a. The U2a (SI=3 or end of line) and
U2c (SI0 or status) outputs (high) are used as peripheral readv flags

for the calculator.

When the peripheral readv conditions have heen met, the calculatar

addresses the T/0 and gives SIH and CEO instructions.
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THEORY OF OPERATION
I/0 ASSEMBLY
The inverted CEO (Pl - pin 21) enables U6a. The Ué6a output
(high) is the clock input for U7b. The U7b Q output enables
U8b. The U8Bb output (low) is a control output (P2 pin 5) to

the typewriter interface.

UBa is enabled by a FLAG from the interface (P2 pin 3). The
output of UBa (low) enables U6b. The U6b output (low) enables
ROM's U3 and Ull. The inverted U6b output (high) disables the

latch u4.

The end of the FILAG input clocks U7a. The Q output (low)

is the ACKNOWLEDGE FIAG (CFI) to the calculator.

PAGE 3-5



THEORY OF OPERATION
11201A TYPEWRITER INTERFACE
The Typewriter Interface couples the Facit model 3841-4
output typewriter to HP model 9800 series calculators.
Communications with the calculator, are made thraough a
cable; the cable is terminated by the I/0 card, which

contains a PC assembly used for buffering and some logic.

Characters from the calculator appear on data lines as ASCII
codes. These codes are recoded by the I/0 into and eight bit
Facit code. Six bits are used for the 46 type bars, one bit
for upper/lower case shift, and one bit to differentiate
between functions or characters and numbers. Most functions
and programs are easily recognized in the interface since

they are driven by seperate bit lines.

A data latch on the data input lines holds the codes for
processing. If new data arrives during érocessing, the two
codes are compared to determine if they will drive the same
type bars, if they are the same numbers, or if they require
a case or color shift. Non-repeating numbers can be typed
at 14.5 characters per second, otherwise the maximum typing

speed is 12 characters per second.

Codes in the latch are gated to the function or program
solenoids by the control logic.

The control logic regulates a sequence of events which may
occur during eight states. Each state transition occurs at

the time of a sync pulse from the typewriter. PAGE 3-6



THEORY OF OPERATION
POWER SUPPLIES
THE FOLLOWING DISCUSSION REFERS TO FIGURE 4-2 AND TABLE 4-1
The 11201A uses three positive power supples. Two are +5V
regulated supplies for the integrated circuits and logic. The
third is a +29v regulated supply for the typewriter solenoid
drivers.
+5V SUPPLIES
The two +5Vv dc supplies are reasonably straightforward. ICl
and IC2 are regulators. With pins 3 at ground and approx-—
imately 9.5V dc (filtered) on pin 1, they give a +5V (+/-
5%) output.
+29V SUPPLIES
Ql - Q03 is the +29v regulator. CR9 and CR12 provide the
regulator reference (TP-2). Q5 - Q8 is the current shut-
down circuit. R11 is the current sensing resistor. When
the voltage on Q8 base turns Q8 on, SCR Q5 fires. This
turns off Q6 and turns on Q7. That removes the drive to
Q3 and shuts off the +29v supply.
C4, CR7, and Q4 provide the +29V supply with a slow turn-—
on time and fast turn-off time. The slow turn-on time
ensures +5V is present for the logic first, whereas the
fast turn-off time prevents the typewriter solenoidé from

chattering by turning off the driver circuits first.

TIME

VOLTS

FIGURE 3-2 TP-1 VOLTAGE AT TURN-ON
PAGE 3-7



THEORY OF OPERATION
DRIVER CIRCUITS
REFER TO FIGURE 4-3 AND TABLE 4-1
The driver circuits are Darlington power drive circuits. A

detailed theory of operation is not given here.

The drivers for the case (UC/IC), keyboard lockout (KL)

and color shift (CS) solenoids employ a 28 msec, 42 msec,
and 84 msec one-shot in their respective circuits. These
one-shots act as delay mechanisms, as the driver outputs
are reduced from +1V (driver fully turned on) to +12V or
+8V when the one-shots reset to their original states. This
prevents overheating of the typewriter solenoids. (The case
and keyboard lockout drivers reduce to +12V, and the color
shift driver reduces to +8V). The troubleshooting section
of this manual (CHAPTER 4) contains detailed diagrams of

the driver outputs.

PAGE 3-8



THEORY OF OPERATION
CONTROL LOGIC ASSEMBLY
THIS DESCUSSION REFERS TO FIGURE 4-4 AND TABLE 4-1
The 11201A Typewriter Interface logic assembly consists
of five basic blocks: Inputs, Latch, Comparitors, Control

Logic, and Outputs.

7he input circuits consist of the sync pulse shaping INPUT
CIRCUITS

circuit (Q1l, Q2, and U30), a three bit binary counter

and its decoder (Ul and U9), a 5 msec one-shot (Ul4a),

and a 37 msec one-shot (Ul4b).

The sync pulse shaping circuits match the impedance of

the logic sync input to the typewriter sync generator,

and shape the sync pulses into 8.2 microsec sqguare

waves. The 8.2 microsec square waves provide the sync
timing for the control logic assémbly.

The counter and decoder determine which one of the

eight 14 msec states the control logic is in.

The 5 msec and 37 msec one-shots provide delays when
required. The 37 msec delay allows the logic to continue
sequencing for 37 msec after the end of the sync pulse
generator output, e.g., when the typewriter is turned OFF.
The end of the 37 msec delay strobes the logic to state 6.
The latch (U29) transfers data codes from its lnput to its
output when enabled by the control logic. When disabled, the

latch may have new input codes without affecting the codes

on its output. PAGE 3-9

LATCH



NOTE

The Control Logic Theory of Operation discussions are oreinted
around the decoder (U9) outputs, which are essentially eight
conditions or states. Each state is discussed seperately, but
the logic operations which take place during that state, if
any, are dependent upon logic operations that have taken
place during preceeding states and the FACIT code that is

on the latch (U29).

Although each state is discussed seperately, the logic has
several possible loops which may bypass some states to
conserve time and, therefore, increase the maximum typing
speed. Because of these loops, it is necessary, at times,
to make the statement;'if a condition exists'. This is due
to conditions that were determined in two or more previous
states depending upon the typewriter operation that is

taking place.

Below is a block diagram of the logic states and the loops
that interconnect them. You may also wish to refer to the

CONTROL LOGIC FLOW DIAGRAM FIGURE 3-3a and b.

@

—'—T - ]
S-6 | S-7 S-0 S-1 to S-
S-4

'3 I o A ©)

. T/W TURN OFF OR NO NEW CODES FROM THE I/0
UNSHIFTED CHARACTERS THAT ARE NOT NUMERALS
NON-REPETITIVE NUMERALS

NORMAL OPERATION

ul

D W
. .

.
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STATE CONTROL LOGIC

' RESET KEYBOARD|

' | LOCKOUT

| COUNTER TC S-6
RESET CASE FF

I REFER TO

FOR A LI
ABBREVIA
ON THIS

BYPASS

FLOW DIGRAM

NOTE

TABEL 4-1
ST OF THE
TIONS USED
DIAGRAM.

STATE 6

NOTE: SHIFT-FCN=

SET CASE FF

YES

5-7

Ty

14 mSEC DELAY laalf-

- - - — T

STATE 7

FIGURE 3-3a

SHIFT AND FUNCTION ‘

pf ENABLE LATCH
RESET YCDE FF

-l =T

STATE O

GO TO S-7 l

ENABLE RESET
SOLENOIDS

Y

HOLD RESET & ACTIVATE
PROGRAM SOLENOIDS

STATE 2

R S—

i STATE 1 ]
| }
l | Fon2? ‘
|
|

RELEASE RESET & HOLD

PROGRAM SOLENOIDS

..1 STATE 3

PAGE 3-9%b



STATE CONTROL LOGIC

FIGURE 3-3b
FLOW DIAGRAM (cont'd)

HOLD PROGRAM
SOLENOIDS ON

S S

————

STATE 3 ;

YES NO ACTIVATE PROPER

CHARACTER? FUNCTION SOLENOIDS i

ENABLE RIBBON
COLOR SHIFT |

STATE 4

HOLD FUNCTION.
SOLENOIDS ON

HOLD PROGRAM SOLENOIDS '
AFTER 5mSEC DELAY, ENABLE
RESET SOLENOIDS

CHARACTER? RESET

NEW CODE ENTERED
|
YES
SET YCDE FF CONTROL? i
|
' NO
:gisgﬁo?g“:m b CHARACTER? STATE 5
I
' NO
|
|
GO TO s5-0 YCDE,
BYPASS S-6&7 Yes NUMERAL, 1
NOT REPET- .
! ITION? NO NEW CODE, RESET CASE FF HERE. CASE
SINCE NON-REPETITIVE NUMERALS MAY BE FF MAY HAVE TO BE SET IN S-6, SO
TYPED MORE RAPIDLY, ELIMINATE ALL NO ENABLE 119 mSEC DELAY.
POSSIBLE DELAYS BY GOING TO S-0 TRIGoER 119 o |
ONE-SHOT |
|
SHIFT FF &
| YCDE?
SHIFT YES -
AND RESET SHIFT FF |
FCN
|
| o

GO TO STATE 6

-
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THEORY OF OPERATION
CONTROL LOGIC ASSEMBLY
Two comparitors in the logic compare the data codes g COMPARITORS
currently on the latch input and output. They give a hich
output if the input and output bits being compared are
the same, i.e. repetition.
The control logic determines which typewriter solenoid CONTROL
LOGIC
drivers are enabled. It also correlates the timing with
respect to the decoder output and the time required for
a specified typewriter operation.
The output power gates are enabled by the conrol logic OUTPUTS

and the input data codes. The power gates provide the

proper outputs to the I/O and interface driver assemblies.

e . INITIALIZATION
NOTE

The following discussions are oriented
around the decoder (U9) outputs, which
are essentially eight 14 msec states
or conditions. Frequent reference to
the state control block diagram at the
beginning of each discussion will ass-

ist in a more clear understanding of

what occurs during each state.

Before any typewriter operation can occur, three cond-
itions must be met. The logic must be turned on and must

have received the signals SYNC and CONTROL, PAGE 3-10



THEORY OF OPERATION
CONTROL LOGIC ASSEMBLY INITIALIZATION

When the interface is initially turned ON, C6 is not

charged. C6 charging disables U4d. The U4d output (high)

enables Ul2d and the Ul2d output (low) resets the YCDE
flip-flop. The U4d output, inverted by U26b, forces Ul

to the count of 6 and resets the color shift flip-flop

(black ribbon). Because the signal CONTROL is missing,

the U28c output (low) clears Ulla and b. The Ullb out-

put (low) and the U9.g*output (low) disables U2c. The

inverted (low) U2c output enables U8d. The U8d output

(high) enables Ul2c and resets the case flip-flop (low-

er case). The Ullb 6 output (high) disables U6d. The

U6d output (low) resets the tab clear all flip-flop.

The 6 output (low) of U9 resets the keyboard lockout

flip-flop.

When the T/W is turned ON, 14 mSec. SYNC pulses begin
triggering the 8.2 uSec. one-shot U30 through an imp-
dance matching circuit Q1 and Q2. The Q output of U30
(8.2 uSec square waves) triggers Ul4a, a 5 mSec one-
shot. The rising (SYNC-8.2 uSec) Q output of U30 triggers

Ul4b, a 37 mSec one-shot.

5 mSec after a SYNC input, Ul4a Q output goes low and
resets the reset flip-flop. The Q output of Ul4a has no
effect at this time, as U4a is not enabled until state 4.

PAGE 3-11
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THEORY OF OPERATION

CONTROL LOGIC ASSEMBLY INITTIALIZATION

The positive going 6 output of U30 triggers Ul4b every 14
mSec.. The Q output of Ul4b will, therefore, remain high
until 37 mSec. after the end of SYNC inputs (T/W OFF), and
holds U4d enabled. U4d must be disabled (see previous inter-
face turn-on discussion) to have an effect. When Ul4db Q out-
put goes low, U4d resets the logic as in the previous turn-

on discussion.

Ullb is still cleared and continues to disable U28d through
U2c and Ul0d. The U30 outputs to Ullb and U28d cannot have
.an effect on the logic. The counter Ul remains at six, the
idling condition of the logic, until a CONTROL input removes

the cleared condition of Ullb.

When the signal CONTROT is received from the I/0, it part-
ially enables U28c. U28c is fully enabled if the T/W car-
riage return and tab reeds are not closed. The output (high)
of U28c removes the clear (low) inputs‘for Ulla and b. Since
the CONTROL signal arrived simutaneously with data on the
DF-0 through DF-7 lines, the cbntrol logic now begins to
process the data for a typewriter operation, beginning

with state 6.

(CONT'D)
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THEORY OF OPERATION

CONTROL LOGIC ASSEMBLY

STATE 6

NOTE

EACH OF THE FOLLOWING STATES ARE
DISCUSSED INDEPENDENTLY OF EACH
OTHER. AT TIMES, CERTAIN FLIP-
FLOP CONDITIONS ARE ASSUMED EVEN
THOUGH THEY ARE NOT EXPLAINED AT
THAT TIME. THESE FLIP-FLOP COND-
ITIONS ARE EXPLAINED, IN DETAIL,
DURING LATER STATE DISCUSSIONS.
FIGURE 3-3a AND 3-3b IS AN
OVER-ALL LOGIC FLOW DIAGRAM AND
MAY HELP IN THE UNDERSTANDING OF

THE GENERAL LOGIC PHILOSOPHY.
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THEORY OF OPERATION

CONTROL LOGIC ASSEMBLY

STATE 6
GENERAL DESCRIPTION

FIGURE 3-4
STATE 6

S-6 o g RESET KIL FF

CONTROL
RESET TO S$-0

SYNC

SHIFT FF
YCDE FF

DF7-FCN1

CONTROL

slsie

SYNC SET CASE FF

SHIFT,

[

L]

.

FCNl

SE FF
COUNTER RESET CASE

INHIBIT
CONTROL ~ ——

INHIBIT COUNTER

%J

SYNC ———o

STATE 6 CONTROL LOGIC BLOCK

State 6 is the idling state of the logic. Sync and control
inputs starts state sequencing.

During state 6, the typewriter keyboard is locked out to
prevent interference with the automatic typing operation.
The case flip-flop is set, if necessary, before the typing
Ooperation occurs. If no new code has been entered, the case
flip-flop is reset and the counter inhibited. If the new

code is not a time consuming operation, e.g. a tab clear,

the logic will be reset to S-0, bypassing S-7.
PAGE 3-12



THEORY OF OPERATION

CONTROL LOGIC ASSEMBLY
STATE 6

(continued)
DETAILED DESCRIPTION

During State 6, the keyboard lockout flip-flop, U2lc and

U32b, is set by the Q (CONTROL) output of Ullb.

U2b is enabled by the 6 output of Ullb. U2b partially
enables U8c and Ul3d. If a shift-FCN is required (Ul9c
high), U8c is enabled. US8c (low) sets the case flip-

flop U2la and b.

If the shift flip-flop U25a and Ul3a is set (shift), vUl3d
is enabled. Ul13d (low) enables USb. U3d is partially
enabled by U8b. U6c fully enables U3d. If the YCDE flip—~
flop is set, U6c is partially enabled. U6c is enabled if
the 'dot and' gate is low. This can occur only when both
inputs are low (BE7TEE§). The U3d output (low) sets the
reset flip-flop, U4b and c. When U4c is low, the counter
(Ul) is reset to @.

If the Q output of Ullb is low (no CONTROL or SYNC), U2c
inhibits the counter by disabling U28d. The inverted out-
put (low) of U2c disables U8d. U8d high enables Ul2c.
Ul2c resets the case flip—floﬁ (U21b high)

State seven is used as a delay and no detailed descript- STATE 7

ion is necessary.
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THEORY OF OPERATION

CONTROL LOGIC ASSEMBLY
GENERAL DESCRIPTION

FIGURE 3-5
STATE ¢
ENABLE LATCH

RESET YCDE FF
SET SHIFT FF

)

vy Yvy

PULSE RESET

FCNpy ——— J SOLENOIDS (RS')

STATE O CONTROL LOGIC BLOCK DIAGRAM

State 0 enables the data latch U209, allowing the Facit data
code to be transferred to its output. The YCDE flip-flop is
reset and the shift flip-flop is set. They can now be recon-
ditioned by a new code input from the I/0. If the present
code is that of a character (EEEZ), the reset solenoids are
energized to clear any previous typing operation.

DETAILED DESCRIPTION
The 0 output (low) of U9 pin 12 enables the latch. The Facit
data codes are transferred to the latch output. The invert-
ed 0 (high) enables Ul2d. The Ul2d output (low) resets the
YCDE flip-flop. 0 enables U25a and 18b. Enabling of U25a
sets the shift flip-flop. The U18b output (high) partially

enables U28b. U28b is enabled when the inverted output of

U7c is high. U7c is enabled if data bits DF4 and DF5 are

low (FCN2). If the code is FCN2, U28b enables and the type-

writer reset solenoid drivers are enabled. PAGE 3-14
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THEORY OF OPERATION
CONTROL LOGIC ASSEMBLY
GENERAL DESCRIPTION STATE 1

FIGURE 3-6
STATE 1

S-1 o— & FLAG TO I/0
@ RESET SOLENOIDS

FCN2 ——ﬁ ) L b PROGRAM SOLENOTDS

STATE 1 CONTROL LOGIC BLOCK DIAGRAM

The state 1 output of the decoder initializes a FIAG to

the I/0. This is an indicator to the I/0 that the interface
is ready for a new code. If the present operation is a typing
operation (5652), the reset solenoids are held energized,

The program solenoids are energized to begin the typing

sequence.
DETAILED DESCRIPTION

The decoder pin 11 1 output enables U1l8b, U6a, and U3a. The
Uba output (high) clocks Ulla, a D flip-flop. The twice in-
verted output of Ulla (high) is a FLAG for the 1/0. The U3a
output (high) enables U6b. The U6b output (low) partially
enables U7d. If the operation is a character (EEE2), U7c
enables U7d. The U74d output (high) partially enables the
power gates U24a,b,c,and d and U23c and d. These power gates
are enabled by the data bits on DF-0 through DF-4. (A high
bit enables the gate.) This enables the program drivers for

the character to be typed.
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THEORY OF OPERATION

CONTROL LOGIC ASSEMRLY

GENERAL DESCRIPTION STATE 2
FIGURE 3-7
STATE 2
S-2 o— N\
—p HOLD PROGRAM
SOLENOIDS

Fon, — | J

STATE 2 CONTROL LOGIC BLOCK DIAGRAM

State 2 releases the reset solenoids and allows the typing
operation from state 1 to continue. The typewriter now
mechanically decodes the driver outputs and selects the
proper character to be typed

DETAILED DESCRIPTION
The decoder 2 output (pin 10) enables U3a and U6b. U6b
partially enables U7d. U7d is enabled by the FCN2 out-
put (low) of U7c. U7d partially enables the program
solenoids as in state 1. Ul8b is no longer enabled. Its

output (low) disables U28b, releasing the reset solenoids
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THEORY OF OPERATION

CONTROL LOGIC ASSEMBLY

GENERAL DESCRIPTION STATE 3
FIGURE 3-8

S-3 ~ STATE 3
_ o —

= - HOLD PROGRAM

2 L/ SOLENOIDS
\ g FUNCTION SOLENOIDS (FS)
FCNy —~—// b RED COLOR SHIFT

STATE 3 CONTROL LOGIC BLOCK DIAGRAM

During state 3, the program solenoids remain energized if
a character is being typed. If the operation is a function,
the proper function solenoids are energized. (A color shift
to a black ribbon cannot occur until state 4.)

DETAILED DESCRIPTIbN
The decoder 3 output (pin 9) enables U3bAand Ul2b, and
partially enables U2d. The inverted E‘signal partially
enables U4a.
The output of U3b (high) enables U6b. The program sol-
enoids demain energized. U3b also partially enables U25c.
U25c is enabled if U7c¢c is high (FCN2). The U25c output
(low) partially enables U7b and U7a. The inverted U25c
output partially enables U23a.
When data bit DF-1 is high, U23a is enabled. U23a enables
the carriage return driver.
If the code is a fundtion (FCN2), DF-7 enables U7b or is
inverted to enable U7a. (This allows one data bit to enable
two different functions.) If U-7b is enabled(DF-7 low),
power gates U23b, U27b, U27c, and U27d. are partially

enabled. A high data bit (DFO-DF3 or DF-6) fully enables PAGE 3-17



THEORY OF OPERATION
CONTROL LOGIC ASSEMBLY

STATE 3
one of the power gates for the function indicated by (continued)

the Facit Data Code.

The inverted U7b output (low) partially enables Ul9b. Ul9b
is fully enabled when data bit DF-0 is low. The Ul9b output
(high) enables Ul2a. The Ul2a output (low) sets a 119 msec
'hold off' one-shot, U33. This occurs for all functions
except space, tab set, tab clear, and color shift.

U7a is enabled when data bit DF-7 is high. The U7a output
(high) partially enables U21ld, U20a, USb,and 32a

U2ld is fully enabled by a high data bit DF-3. The U21ld
output (low) sets the color shift flip-flop U25b and

U32c. (A red ribbon is selected.)

U5b is enabled by a high data bit DF-6. The U5b out~

put (high) enables Ul19d. The inverted U19d output

(high) enables the tab clear driver.

U20a is fully enabled by a high data bit DF-1. The U20a
output (low) sets the 119 msec 'hold off' one-shot, and
sets the tab clear all flip-flop U20b and U20c. The U20c
output (high) enables the tab clear driver. The tab clear
all operation will not end until the flip-flop is reset.
This occurs when U6d or U2a is disabled by the end of the
119 msec 'hold off' and the de-energizing of the carriage
return reed. The U33 Q output (low) disables U2a. The U2a

output (high) disables U6a. Uba is also disabled by the PAGE 3-18



THEORY OF OPERATION
CONTROL LOGIC ASSEMBLY
STATE 3

(continued)
de-energizing of the carriage return reed.

NOTE
For a tab clear all, the calculator first
gives a continuous space command until end
of line is reached. It then gives a tab clear
and carriage return. The 119 msec hold off
is activated because of an 80 msec delay
between the carriage return command and
typewriter execution. When the carriage
has returned to the left margin, the
carriage return reed opens 2and the type-

writer operation is complete.
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THEORY OF OPERATION

CONTROL LOGIC ASSEMBLY

GENERAL DESCRIPTION STATE 4
FIGURE 3-9
STATE 4
S-4 —~
g RESET SOLENOIDS
-5mSec. /
_ [ g PROCRAM
FCN», J 50LENOIDS
\ FUNCTION
FCN>p J B SOLENOIDS
\ SET YCDE
CONTROL / > P p-FLOP
g ENABLE COLOR SHIFT
(BLACK RIBBON)
\ g RESET SHIFT
SHIFT / FLIP-FLOP

STATE 4 CONTROL LOGIC BLOCK DIAGRAM

The selected function or program operations described in
state 3 continue in state 4. A black ribbon selection can
occur in state 4. If a new control signal is present, the
YCDE flip-flop is set. If a new code requires a shift,
the shift flip-flop is set. (The two flip-flops are set for
logic operations that occur in state 5.) 5 msec after the
beginning of state 4, the reset solenoids are again ener-
gized.

DETAILED DESCRIPTION
The 4 decoder output (pin 8) partially enables U32a. If
data bit DF-2 is high, a black ribbon shift occurs, as
U32a is fully enabled.
The function and program solenoids remain energized as

described in the state 3 description. PAGE 3-20



THEORY OF OPERATION
CONTROL LOGIC ASSEMBLY
U4a is partially enabled by the inverted 4 input. U4a is STATE 4
- (continued)
enabled when the Q output of Ul4 is high; this occurs 5
msec after SYNC. The output of U4 (low) enables Ul8b. Iif
the operation is a charcter (EEEZ). U28 enables the reset
solenoid driver.
The 4 signal partially enables U2d. The EBEEEBE input is
inverted twice and enables U2d. The U2d inverted output
(low) sets the YCDE flip-flop.
Ul2b is partially enabled by 4. If the new data code is
FCN1, Ul9a is low. The Ul9a output enables Ul2b. The UL2b
output (high) partially enables U3c. U3c is fully enabled

when Ul5 pin 10 is low (shift required). The output of

U3c (low) resets the shift flip-flop U25a and Ul3a (high) .
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THEORY OF OPERATION

CONTROL LOGIC ASSEMBLY

GENERAL DESCRIPTION STATE

s-> o . RESET
FCN» / SOLENOIDS
e
NUMERAL ——
\ T
A@PE?EEI 0
YCDE FF J
YCDE FF \ 4”119 msec.
CASE FF 4 HOLD OFF
RESET CASE
FLIP-FLOP
YCDE FF
FCNj
SHIFT]

STATE 5 CONTROIL LOGIC BLOCK DIAGRAM

During state 5, the logic determines how much time is reqg-
uired to complete the present operation. It also decides if

the next operation can be accomplished without the use of

states 6 and 7. If no new code is present (YCDE-CONTROL), the
case flip-flop is set.
If the present code is a character (EEEZ), the reset sol-
enoids remain energized. If the new code is a non-rep-
etitive numeral, the counter is reset to 0. If the YCDEZ
flip-flop is not set and the case flip-flop is reset, a
119 msec ‘'hold off' occurs. If the new code.is an upper
case character, the case flip-flop is reset.

DETAILED DESCRIPTION

The 5 gecoder output (pin 7) enables U3lb, U31ld, and Ul8b.
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THEORY OF OPERATION
CONTROL LOGIC ASSEMBLY
The output of U18b (high) enables U28b. The output of U28b STATE 5
(continued)
(high) holds the reset solenoids energized if the code is
a character.
The inverted 5 partially enables UBa. U8a is enabled by
U3la. If the new code is a non-repetitive numeral, U3la
output is high. The low output of U8a enables U8b. The US8Sb
output (high) partially enables U3d. U3d is enabled by Ubc.
U6bc is enabled if the YCDE flip-flop is set, and the 'dot
and' gate has a low output (both UlOa and U5 pin 11 low).
The U3d output (low) sets the reset flip-flop. Setting the
reset flip-flop resets the counter to ag.
The YCDE flip-flop output enables U20d if no new code has
been entered. If the YCDE flip—flop is not set and the case
flip-flop is set (U2la low), the U204 output (high) enables
U31b. U31lb enables Ul2a and Ul2c. Enabling Ul2a sets the 119
msec one-shot U33. Ul2c resets the case flip-flop if the
YCDE flip-flop is not set and case flip-flop is set, or if
U8d is low. U8d is enabled by U31d. If the new input code is

FCN-SHIFT, U25d enables U31d.

PAGE 3-23



FCN1

FCN2

FCN

YCDE

CONTROL

SHIFT1

CASE

FLAG

CR REED
TAB REED

EOL

PS

CS

Cs'

TC

TROUBLESHOOTING

TABLE 4- 1
9861A LIST OF ABBREVIATIONS

A FACIT data code on the latch input
for a non-typing operation.

A FACIT data code on the latch output
for a non-typing operation.

A character to be typed (either a
letter or numeral)

Yes code; a new code on the data
latch input from the 1/0 assembly.

(CEO) Signal from the I1/0 assembly
which tells the 11201A control
logic that a new code is present.

FACIT data code on the latch input
which requires a shifted typewriter
keyboard.

Upper (shifted) or lower (unshifted)
typewriter keyboard.

Signal to I/0 assembly from the 11201A
that a new code can be processed.

Typewriter reeds which provide a low
(gnd) when the carriage is moving
for a carriage return or tab(reeds
closed)

(End of Line) Typewriter is a right
margine.

program solenoid - used for typing
operation.

color shift - red or black ribbon.

color shift - output of logic assembly
to the driver assembly

tab clear - clears tab at the present
carriage position.

PAGE 4-1la
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TS

HT

BS

LF

CR

SP

DF

DO

SYNC

SIH

SI-0

SI-3
CFI

T/W

TROUBLESHOOTING

TABLE 4-1 (CONT'D)
9861A LIST OF ABBREVIATIONS

tab set - sets a tab at the present 9861A
carriage position, CONT'D

tabulation - carriage moves right to
the next position where a tab has been
set or to the right margine.

back space - carriage moves right-to-
left one space.

line feed - carriage advances to the
next line.

carriage return - carriage returns to
the left margin.

space - carriage moves left-to-right
one space.

data, FACIT code - 8 bit code from the
I/0 assembly that is used by 11201A.

data, ASCII code - 8 bit code from the
control block to the I/0 assembly.

synchronous - timing pulses form the
typewriter that are used to correlate
the timing in the 9861a.

prevent interrupt - signal from the
I/0 assembly to the control block that
indicates that a typing operation is
occuring.

One of four (CO-0 - CO-3) channel
select lines.

Peripheral status - peripheral ready
flag to the control block from the
I/0 assembly.

EOL flag to the control block.

Acknowledge flag to the control block.

Typewriter
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lower case

OO -JOHURWN -

)m@\-

N<MKES<daetnrRoOTOo SgHERTTHSR S0 Q0 TR

tab set
red rib.
blk rib.
bck spc
tab

FACIT CODE (DF)

543
010
010
010
010
010
010
010
010
011
011
011
011
011
011
011
011
100
111
111
111

000

000

210
000 *
001
010
011
100
101
110
111
000
001
010
011
100
101
110
111
000
011
101
110

001
010
011
100
101
110
111
000
001
010
011
100
101
110
111
000
001
010
011 =
100
101
110
111
000
001
010

001
000
100
000 =
000

octal

220
221
222
223
224
225
226
221
230
231
232
033
034
235
036
037
040
073
075
076

041
042
043
044
045
046
047
050
051
052
053
054
055
056
057
060
061
062

7

063 °

064
065
066
067
070
071
072

201
210
204
010

100 -

TABLE 4-1
UPPER CASE

[ A VA VAR A+ * 'gog\gtﬁ‘ T T e

NHXYE<dHnDORNOZEN R~~~ madEy QW

FUNCTIONS

line fd

tab C. A.

tab clr
car rtn
space

FACIT CODE (DF)

543
010
010
010
010
010
010
010
010
011
011
011
011
011
011
011
011
100
111
111
111

100
100
100
100
100
100
100
101
101
101
101
101
101
101
101
110
110
110
110
110
110
110
110
111
111
111

000
000
000
000
000
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210
000
001
010
011
100

101 »

110
111
000
001
010
011
100
101
110
111
000
011
101
110

001
010
011
100
101
110
111
000
001
010~
011
100
101
110
111
000
001
010
011
100
101
110
111
000
001
010

100
010
000
010
001

octal
120
121
122
123
124
125
126
127
130
131
132
133
134
135
136
137
140
173
175
176

141
142
143
144
145
146
147
150
151
152
153
154
155
156
157
160
161
162
163
164
165
166
167
170
171
172

004
202
300
002
001



TROUBLESHOOTING

9810/11212/9861
PSUEDO-HARDWARE PROBLEMS

Some operating characteristics of the 9861a
could be interpreted as instrument failures.
The Psuedo-Hardware section of this manual
deals with those failures, and will assist you
in their identification.

If the 11201A has not been set for the correct
line voltages, it may be damaged or may operate
intermittenly. If the typewriter is not matched
to the normal local line frequency, it may type
too slow or too fast. If it should type too
rapidly, mechanical binding can occur. See the
9861A OUTPUT TYPEWRITER PERIPHERAIL MANUAL
(09861-90000) for the correct installation
proceedures.

If the typewriter is locked in the shifted key-
board condition, an unshifted keyboard cannot
be selected from the calculator.

If the typewriter ribbon selector is set in the
red ribbon position, a black ribbon cannot be

selected from the calculator.

GENERAL

INSTALLATION

NO UNSHIFTED
KEYBOARD

NO BLACK
RIBBON
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TROUBLESHOOTING

9810/11212/9861
PSUEDO-HARDWARE PROBLEMS

If the typewriter carriage reaches the right
margin while typing a message, the calculator
address to the peripheral (FMT 2 FMT) will be
terminated and the calculator keyboard will
revert to the normal mode of operation. There-
fore, the typewriter margins must be set in
conformance with the message which is to by
typed.

The program in the calculator memory will be
lost and the calculator keyboard locked out if
the instruction FMT 2 LIST is given in excess
of six times without first depressing STOP two
consecutive times. When listing a program, a
STOP command will stop the listing. A CONTINUE
or FMT 2 LIST will cause the listing to cont-
inue. However, continue may be used any num-
ber of times, whereas FMT 2 LIST cannot be used
in excess of six times unless STOP is pressed
a second time each time the listing is stopped.
A listing can begin at any program step by
pressing STOP STOP GOTO (step) FMT 2 LIST.
STOP END FMT 2 LIST will cause the listing

to begin at program step 0000.

LOSS OF ADDRESS
TO PERIPHERAL

LOSS OF PROGRAM
WHILE LISTING
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TROUBLESHOOTING

9810/11212/9861 PHILOSOPHY

The following equipment is necessary to trouble-
shoot the 9861A:

hp 180A Oscilloscope

hp 427A Voltmeter

hp 10525A Logic Probe

hp 9861A Service Repair Kit
Various options are left to you as to the level of
repair of the 9861A. The customers system may be repaired
by the exchange of a service repair kit assembly with the
defective assembly in the customers 9861A. The defective
assembly is, then, returned to the factory for evaluation.
The defective assembly may also be repaired on site to a
component level. We do not recommend attempting to repair
a defective assembly at the service center unless a FACIT
Model 3841-4 Typewriter is available to you there.
The oscilloscope should be used to verify that calculator,
control block, typewriter interface, and the I/A assembly
are functioning correctly using the Oscilloscope Checkout
Proceedure at the end of this chapter., The use of this
proceedure prior to calling a FACIT service repairman will
save you and the customer unecessary delays in the repair

of the defective 98614,

SYSTEM REPAIR

OSCILLOSCOPE
USAGE
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TROUBLE SHOOTING
EXCHANGING 9861A ASSEMBLIES

CAUTION
INSURE THAT ALL POWER SWITCHES ARE
OFF BEFORE INSERTING OR REMOVING
ANY ASSEMBLY.. FAILURE TO DO SO

1

CAN RESULT IN DAMAGED ASSEMBLIES

|

The recommended proceedure for the exchanging of assemblies
when troubleshooting the 9861A is to first replace the 9810
Calculator and typewriter control block. If the typewriter
exerciser still will not run properly, exchange the four
9861A assemblies with those in your service kit, If the

Lo

failure was corrected, return the customers assemblies to
his system one at a time until the defective assembly has

been isolated.

CAUTION
WHIEN SERVICING THE I/O ASSEMBLY, TAKE
CARE NOT TO SHORT THE ASSEMBLY TOQ THE
CALCULATOR CHASSIS. FAILURE TO DO SO

MAY RESULT IN A DAMAGED CALCUTLATOR
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TROUBLESHOOTING
9861A GENERAL TROUBLESHOOTING TREE

The following troubleshooting tree will help you determine
which device in the 9861A is defective, the typewriter or
the remainder of the system.

If the typewriter does not operate properly while the cal-
culator is running the exerciser program, use the following
troubleshooting tree.

Will the
Calculator
run its
Exerciser
Program?

Check:

The interface and typewriter are switched ON.
The typewriter keyboard is not shifted and locked.
The typewriter ribbon selector is set to blue.

All connections are properly seated.

Typewriter interface fuse.

Was the failure a
character or a function?*

l

ahLN =

Character Function

Can the
character be typed
manually on the
typewriter?

Does the NO
function work manually

on the typewriter?

Contact Facit Contact Facit

Can the
character be typed
from the 9810A keyboard
using FMT 2
FMT n?

Does the
function work from the
9810A keyboard with FMT 2
FMT command?

YES

Contact Facit

Can various
other characters and
numbers be typed from
the 9810A keyboard

using FMT 2
FMT n?*>

Can other
functions be performed
from the 9810A
keyboard?

Contact Facit

Is the problem
intermittent or partial
operation?

Contact Facit

*A function is a typewriter operation which does not involve typing. An example of a function would be “TAB"".

** n is the character in question.
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TROUBLESHOOTING

9861A TROUBLESHOOTING TREE

START

OBTAIN A COMPLETE DESCRIPTION
OF THE CUSTOMERS COMPLAINT AND
RUN THE EXERCISER PROGRAM CHECK
FOR PSUEDO-HARDWARE PROBLEMS

INSTALL KIT CALCULATOR
AND CONTROL BLOCK

SYMPTOM
CORRECTED?

REPLACE CUSTOMERS 9861A
ASSEMBLIES WITH SERVICE
REPAIR KIT ASSEMBLIES

SYMPTOM NO
CORRECTED?

YES

RECHECK PSUEDO-HARDWARE
ND USER OPERATING
PROCEEDURES

REPAIR CALCULATOR

RUN SCOPE CHECK
PROCEEDURE

RETURN THE CUSTOMERS ASSEMBLIES
TO THE 9861A ONE AT A TIME AND
ISOLATE THE DEFECTIVE ASSEMBLY

v

GO TO THE TREE FOR
THE DEFECTIVE ASSEMBLY
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POWER SUPPLY TREE
. o e e . 11201-66504
VISUALLY INSPECT THE ASSEMBLY

FOR FOREIGN CONDUCTIVE MATERIAL (A4)

DISCONNECT T/W AND REMOVE AND ) . or
A2 AND A3 ASSEMBLIES - — +5V AND/OR +29v
\_SUPPLIES?

REPAIR DEFECTIVE SUPPLY

TURN 11201A OFF - wAlf]

A FEW SECONDS, RETURN
YES 11201Aa TO ON
POWER LIGHT .

A

+5V AND 429V
SUPPLIES?

REINSTALL A2 AND A3
ASSEMBLIES

< #5V AND +29V
UPPLIES?
BLOWN FUSE?

CHECK THE POWER LAMP

YES AND POWER CORD CONNECTIONS

+5V AND +29V
SUPPLIES?

v
REPLACE

REPAIR SUPPLIES OR T1

T

BLOWS FUSE?

INSTALL A2 AND A3 ASSEMBLIES
CONNECT TYPEWRITER

— _..’ REMOVE A3 ASSEMBLY

YES «h5v anp +200N N0 75V AND +29
\SUPPLIES? REMOVE A4 ASSEMBLY SUPPLIES?
)
<& BLOWS FUSE?
|| DISCONNECT T/W
SHORT ON A3 ASSEMBLY SHORT ON A2 ASSEMBLY
SHORT ON A4 ASSEMBLY

SHORTED T1 OR MOTHER
ASSEMBLY <

+5V AND +29V
SUPPLIES?

CALL FACIT

INSTALL A2 AND A3 ASSEMBLIES - L
CONNECT TYPEWRITER

REMOVE A3 ASSEMBLY

NO
REPAIRED! YES
YES
CHANGE FUSE AND
DISCONNECT T/W
v
SHORT ON A3 ASSEMBLY SHORT ON A2 ASSEMBLY

YES NO

CALL FACIT
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11201-66503

SOLENOID DRIVER TREE

(A3)

CAUTION

DO NOT SHORT THE DRIVER ASSEMBLY, AS

IT MAY BE DAMAGED

RARE CONSECUTIV]
CHARACTERS IN
PLACE OF OTHER®

RACTERS?

RESET SOLENOID
DRIVER DEVECTIVE

DRIVER ASSEMBLY

VISUALLY CHECK FOR FOREIGN
CONDUCTIVE MATERIAL ON THE

IS THE FAILURE
A FUNCTION?

ARE CHARACTERS
B&C EXCHANGED?

ARE CHARACTERS
A&C EXCHANGED?

ARE CHARACTERS
A&E EXCHANGED?

TWO OR MORE PROGRAM SOLENOID A
DRIVERS ARE DEFECTIVE- REPAIR
INDIVIDUALLY USING TABLE 4-1
& SCOPE CHECK PROCEEDURE

ARE CHARACTERS
A&l EXCHANGED?

ARE CHARACTERS
A&Q EXCHANGED?

ARE NUMERALS &
LETTERS EXCHANGFED?

YES

REPAIR THE ASSOCIATED
DRIVER

b PS-1 DRIVER

PS-2 DRIVER

PS-3 DRIVER

PS-4 DRIVER

PS-5 DRIVER

PS-6 DRIVER
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I/0 ASSEMBLY TREE
(11201-66591) A5

CAUTION
THE 9810 CALCULATOR MAY BE DAMAGED IF
THIS ASSEMBLY IS SHORTED. TAKE CARE
NOT TO SHORT THIS ASSEMBLY TO THE CAL-
CULATOR CHASSIS.

NOTE
CHECKS ON THE I/0 SHOULD
PE MADE DURING DATA PROCESSING

VISUALLY INSPECT THE I/0 ASSEMBLY
FOR FOREIGN CONDUCTIVE MATERIAL

- ul, US, & U6

P USb AND U6a
ue, u7,
L. AND U8
USb PIN 8 U7 AND us
Low?

CHECK U2 |

NO

4H> CHECK U5

NO
LATCH 3 REPLACE U4
ENABLED?

CHECK U9
AND U10

CHECK ROM'S
U3 AND Ull
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CONTROL LOGIC TREE
11201-66502 (A2)

VISUALLY INSPECT THE ASSEMBLY
FOR FOREIGN CONDUCTIVE MATERIAL

IS THE 9861a

INOPERATIVE?

IS THE FAILURE BOTH
CHARACTERS & FUNCTIONS?

GO TO CHAR-
ACTER TREE

IS THE FAILURE
A FUNCTION?

GO TO FUN-
CTION TREE

GO TO THE TIMING TREE

DO NUMBERS AND
FUNCTIONS OCCUR

NO

SIMULTANEOUSLY?2

DO LETTERS AND
NUMERALS OCCUR

CHECK U29

SIMULTANEOUSLY?

CHECK U7a AND b

CHECK U5d & U25
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YEs

u7d

CONTROL LOGIC CHARACTER TREE

11201-66502 (A2)

THIS TREE ASSUMES THAT FUNCTIONS ARE GOOD

DOES THE FAILURE OCCUR
ONLY WHEN PRECEDED BY
A FUNCTION?

NO

No CAN ANY CHAR-

1S U6b HIGH
STATES 1.2,3,&4?

NO

Uéb

U26a, U32b, and U26a

ACTER BE TYPED?

YES

1S ONE CHARACTER TYPE]
IN PLACE OF ANOTHER, OR
IS A CHARACTER MISSING}

NO

ES THE T/W TYP) YES
ONE CHARACTER
CONTINUOUSLY?

NO

No DOES THE T/W
KEYBOARD
KOUT?

YES

YES s DOES THE T/W TYPE

U1l0 or us {

U25 or ul3 gl ———

< VON-REPEATED NUMERA
T 14 CHARACTERS/S

NO

NO
IS U3 PIN

11 row?

YES

NO 1S U4 PIN

8 LOw?

Y3s

' CHECK Ul, U3, And v4

TO THE FUNCTION TREH

CHECK U23 & U24

U18b LOW IN STATES
+ 1, 5, & (4-5mSEC

NO
TP-3 HIGH FOR
9 mSEC LOW 5
mSEC, ?

YES

Ul8b and U4a

UlBa LOw?

YES

Ul5 OR U22

YES

U28b and u26c

NO

NO

ul4

vls
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CONTROL LOGIC FUNCTION TREE

NOTE

THIS TREE ASSUMES THAT THE
CHARACTERS ARE GOOD

U7 OR Ul6

U23 OR U27

ul2

U2l OR u28

11201-66502

(A2)

YES

GO TO TIMING TREE

u7

Ul9 OR Ulé

U3l OR Ul0

- NO
WILL THE T/W PERFO
U7a OR U7b
>
NY FUNCTION? H1aus
YES
NO
us, U7, U254
NO CAN TS, TC, OR
CS BE PERFORMED?
YES
o NO
s? u27
YES
NO U5, u2li, u2s,
ed
cs? P or u32
YES
. ro us, ul9, u20,
’ OR U26
YES
NO
CR? Ul6 OR U23
YES
CAN A SP, LF, BS, o 15 TP-4 YES
OR TAB BE PERFORMED3 HIGH?
NO
YES
YES U19 PIN YES
SHIFT TO UPPER 4 HIGH?
CASE?
NO
NO
U3l pIN NG
4 HIGH?
YES U3l PIN
4 HIGH? YES
NO
U33 OR UL2
YES U8 PIN
8 LOW?
NO

U2,U16 OR U19
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CONTROL LOGIC TIMING TREE
11201-66502 (a2)

USE LABEL A

YES 1S TP-6 LOW

IS THERE A
FLAG TO THE
1/0 CARD?

NO

YES

NO
IS U3a HIGH

S-1 & s-22

Yis

NO
IS U3b nIcH

S5-3 & S-47

YES

U13 PIN 6

HIGH 6 mS
AFTER S-0?

NO

YES

1S TP-4 No

Low?

YES

RECHECK SYMPTOMS |

u33

14 mSec THEN

HIGH 70 mSic?

NO DOES TP-2 Have
8.2uSEC Sync?
ul7, u2e, 01, 02, oR U30 o
OR Ulla YES
ul7, uzs, NO Ullb pIN
U3a and Ullb 9 HIGH?
YES
v2, vio, ul7, NO Ul7 PIN 2
Ulb AND U28 SAME AS TP-22
YES
U9 OR yl
U2, ulo,
AND U13
IS U19 pIN NO ul9, ule, u7,
4 HIGH? US, AND U25
YES
. NO ’
YES U12 PN 1 ul2, (2131, 19
Low? AND U
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9861A OSCILLOSCOPE
CHECKOUT PROCEEDURE

The 9861A Oscilloscope Checkout Proceedure is intended
to assist you in determining if the 11201A Typerwriter
Interface is providing the correct solenoid drive sig-

nals for the Model 3841-4 FACIT Typewriter.

The proceedure requires the use of the 9861A Scope Check

Program (S/N 09810-90028), hp 180A Dual Channel Oscil-
loscope, and the pulse diagrams shown in figures 4-

through 4- in this manual.

The 9861A Scope Check Program has been arranged so that

a particular solenoid driver output may be checked by
the use of a program subroutine which repeatedly uses
that particular driver. Each subroutine is addressed
by the use of a label (IBL A through LBL I). A list
of the subroutines, their label addresses, and the
associated driver is provided in TABEL 4- .

To check a 11201A solenoid driver output signal, first
load the 9861A Scope Check Program into the calculator
memory. Then set the hp 180A oscilloscope controls as
follows:

TRIGGER: ext; -~ slope; ACF; 20 or
50 mSec/div.

MODE norm,

DISPIAY: chop; B trigger

CHANNEL A: .2v/div; DC; connect 10:1
test probe to TP-2 (SYNC)

CHANNEL B: 10v/div; DC; connect test
lead to driver under test

EXTERNAL TRIGGER: connect to TP-6 (P)
PAGE 4-15
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T o ) ) 9861A OSCILLOSCOPE
CHECKOUT PROCEEDURE

1.) Check TABIE 4~ for the subroutine address for the TEST
driver in question. ?ZggigggRE
2.) PRESS: STOP END GoTo LBL (A-I) or STOD BND for
LBL A
3.) Recheck the test probe connections.,
4.) Adjust the scope for the desired presentation.
5.) Compare the Sccpe presentation to the ideal
presentation in figures 4- through 4- . Take
care to note the wave form on-off times, voltage
levels, and the general waveform comparison,
7.) If the presentation in step no. 6 is the same,
the driver output is acceptable and the next
driver output may be checked.
8.) If the presentation in step no. 6 is not the Ssame,
refer to the troubleshooting tree in this chapter.
9.) Repeat this prodeedure for each solenoid driver

until all of the drivers have been thoroughly
checked.

NOTE

IT IS POSSIBLE FOR TYPEWRITER FAILURES TO APPEAR
TO BE 11201A FAILURES. PRIOR TO TROUBLESHOOTING
THE 11201A, MAKE THE FOLLOWING CHECKS:

1. If a driver output is 0V, check to see
if the associated typewriter solenoid
is open.

2. If a driver output is always +29V, check
to see if the associated typewriter
solenoid is shorted.

THE TYPEWRITER WIRING DIAGRAM AND MOTHER BOARD
PIN CONNECTIONS WILL PROVIDE ACCESS TO THE TYPE-
WRITER SOLENOIDS FOR DC RESISTANCE MEASUREMENTS.
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TABIE 4-2

TEST LOOD ADDRESSES

OPERATION TYPING ADDRESS DRIVER

NON-REPEATING CHARACTERS== [] [] [] ==w= LABEL A —-—m-m 031, 33,215, 37,
Q39, & Q

VON-REPEATING NUMERALS == 0123456789 === JTABE], B —mm—— Q15,& Q39

SPACE - TAB SET LTABEL C ==e—e— Q17 & Q29

SPACE - TAB CIEAR =~ TABEL D =ew=—— Q19 & Q29

TAB =~ TABEL T ==me— Qe

COLOR SHIIT [OS redg “““““ TABEL P == Q4

cs(blk)-~]

KEYBOARD LOCKOUT TABEL G ====- Q8

CASE SHIFT - BACK SPACE- IABEL H === Q12, Q23, & Q27

CARRTAGE RETURN/LINE FEED

REPEATING CHARACTERS =mwm-m AA AA AA == TAREL I =mmmm 031, Q33, Q35, 037
QR39, & Q41

NOTE
1.) EACH OF THE SUBROUTINES MAY BE USED INDIVIDUALLY., IT

IS NOT NECESSARY TO RUN THE COMPLETE PROGRAM TO MAKE A

SPECIFIC CHECK ON ONE DRIVER.

2.) TO ADDRESS TO A SPECEFIC SUBROUTINE, SEE THE ABOVE TABEL
FOR THE ADDRESS OF THE SUBROUTINE OR OPERATION WHICH YOU
DESIRE TO PERFORM. PRESS: STOP END GOTO IRIL (A-1).
WHEN YOU ARE PREPARED TO MAKE THE SPECIFIC CHECK AND
THE TEST PROBES ARE PROPERLY CONNECTED, PRESS: CONTINUE.
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*

0000-=IBL-==51
0001-= A -—=62
0002==FMT=—u/ 2
0003-= 2 ——-02
0004-~FMT =42
0005-=UP ---27
0006--5QT-==76
0007==CHS===32
0008=mFMT —mmq 2
0009==GT0~m=/4
0010-=5/R===T77
0011== 0 ===00
0012-= 1 ===01
001%-= 7 ===07
0014== O —==00
0015-=GT0-==44
0016==IBLm==51
0017-= A ===62
0018--IBL--=51
0019== B —==66
0020==FMTmmm4g?2
0021== 2 ===02
0022==FMT===4?
0023-= 0 ===00
0024== 1 —==01
0025mm 2 =eu02
0026-= 3 —==03
0027-= 4 ===04
0028-= 5 —==05
0029-~ 6 -=-06
0030== 7 ===07
003%1--
0032== 9 ===11
0033=—FMT===q?2
0034=-GT0~--=44
0035--S/R=-==T77
0036== 0 ===00
0037-= 1 ===01
0038-- 9 -==11
00%9== 5 —==05
0040-=GTO===44
0041--IBL-==51
0042-= B --=66

OWO-J3OUITRUWNN -0

0043--IBL---51

C044-- C ---61
0045--FMT---42
0046~= 2 —-==02
0047--FMT---42
0048--UP ---27
0049--CNT---4"7

NOTE ;

——10 *

0050==XEY~==30
0051==FMT===42
0052-=PSE-==57
0053==PSE===57
0054 ==GTO-mn44
0055-=5/R===T77
0056== 0 ===00
0057-= 1 ===01
0058-- 7 -==07
0059== 0 —==00
0060==~GTO==~44
0061==LBL-==51

-+ 0062== C ===61

0063~-IBL--=51
0064-- D ---63

0065-=FMT---42 |
0066-= 2 —===02

0067~=FMT~==42
0068-=CNT-=-47
0069--DN ---25
0070-~=FMT---42
0071--PSE---57
0072~-PSE--=57
0073--GT0~-~-44
0074==S/R===T77
0075-- 0 -=-=00
0076-- 1 -==01
007 T== T ===07
0078~- 0 --=00
0079-=GT0---44
0080--IBL---51
0081-- D -=-b63
0082--ILBL---51
0083-~ E --=60
0084-~FMT~---42
0085-~ 2 ---02
0086--FMT-==42
0087 ==XEY-~=-30
0088-~FMT---42
0089~-PSE--=-57
0090-~PSE--~-57
0091--GT0---44
0092--IBL---51
009%-- E ---60
0094 -~IBL--~51
0095-- F ---16
0096--TFMT-==42
0097-= 2 --=02
0098-~FMT---42
0099-~CLR=~-20

9861A OSCILLOSCOPE CHECKCUT PROGRAM

0100-=FMT~==40
0101==FMT-~=42
0102-= 2 —==02
0103=FMT===-42
0104--U —==27
0105-=3/R-==77
0106--UP ===27
0107--8/R--=T7
0108-~FMT~=~42
0109--PSE--=57
0110-=PSE--=57
0111-=GTO=--24
0112-= 0 ===00
011%== 1 ===01
0114== 0 ===00
0115-= 1 ===01
0116=-IBL---51
0117-= G -=-15
0118-=FMT-==42
0119-= 2 ——-02
0120-=FMT~==42
012123 R===T7
0122 —FMT===~42
0123--PSE---57
0124-=PSE--=57
0125-=GT0-==44
0126==TBL-==51

. 0127-= G ===15

0128-~I1BL-==51
0129-= H ---74
0130-=FMT—mmd?
0131o= 2 —mu02
0132-=FHT—mml?
0133--UD —--27
0124 ~=GT0—==44
0135-=CIR-=-20
0136==FWTm=n42
0137==PSE-==57
0138==PSE===~57
0139--GT0-~~44
0140--IBL--~51

. 0141-- H ---74

0142-=IBL-==51
014%3-= I —==65
0144==FMT ===l ?
0145-- 2 ---02
0146==FNT=mlf?
0147-= A —==562
0148-= B -==66
0149==FlT==ul?

* Denotes IABEL adresses of the subroutines

0150-=P3E-==57
0151 ==FMT===42
0152-= 2 —==02
0153-=FMT==-42
0154—= A —==62
0155-= A —==62
0156==FMDP===42
0157-=P3E-==57
0158-=PSEee"57
0159-=CGT0~=-=44
0160==C/R-==T77
0161== 0 ===00
0162== 2 —==(2
016%mm 2 (2
0164-~ 0 ===00
0165-=GT0-==44
0166==I1BL-==51
0167-- I -==65
0168==ClIT===47
0169==CliTemw=t7
0170-=CNT===47
0171==CNT-==47
0172-- a -==13
0173-=UP -==27
0174== 1 ===01
0175== + ===33
0176==YT0=-==40
0177== a ===13
0178-- 0 -==00
0179~= 5 ===05
0180-= 0 ===00
0181==¥>Yme=53%
0182==CNT===47
0183--5/R-==77
0184~-CNT-=--47
0185-=CNT===47
0186-=TMT===42
0187-= 2 —==02
0188==FMT===42
0189~=CLR==~20
0190==FMT===42
0191== 0 ===00
0192-=XT0-~=23
0193-= a =-=13
0194--5/R-==T77
0195==CNT===4

0196==CNT===47
0197== a ===17
0198--UP --=27
0199-- 1 -==01
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0200-= + -==33
0201==YT0=-=~40C
0202-- a -==13
020%-~ 0 -==00
0204=~ 1 —==01
0205== 0 -==00
0206==X>Y~-==5%
0207-=~CNT-=-=47
0208--3/R-==77
0209-~CNT===47
0210=~CNT-==47
0211 ==FMT~~=42
0212== 2 —==02
0213==FMT-==42
0214--CLR---20
0215-=TFMT~==42
0216-- 0 ===00
0217==XT0--=2%
0218=~ a -==-13
0219--3/R===77
0220==CNT===q7
0221==CNT===47
0222=~ a —-==-13
0223-=-UP --=-27
0224== 1 =01
0225-- 4 —-==33%
0226==~YT0-==40
0227-- a ===13%
0228~ 0 ===00
0229== 2 —=-02
0230== 5 ===05
0231==X>Y-==53
0232~=CNT===-47
0233=-5/R===77
0234 ~<~CNT===47
235==CNT=~=47
0236==FMT~==42
0237== 2 —==02
0238V =emd?
0239~-CLR-==2
0240==I"MT~==42
0241== 0 -==00
0242==XTQ0===23%
0243~ a -==-13%
0244 -~3/R===77
0245-=LBL-==51
0246-= A —==62
0247==FMT=mul 2
0248-e 2 —en(2
0249==FNT=eug?

0250==UP —==27
0251-=3QT-==76
0252-=CHS===32
0253 ==FMT==nl?
0254 ==GT0-==44
0255-=S/R===T77
0256—= 0 —==00
0257== 1 ===01
0258-= 7 ===07
0259== 0 ===00
0260-~GT0-==44
0261==IBL-==51
0262-= A —==f2
0263-=1BL-==51
0264~= B ———66
0265==FMT=eu/?
0266—= 2 —==02
0267==FMT===/?
0268== 0 —==00
0269== 1 ==-01
0270== 2 —==02
0271mm 3 —==03
0272—= 4 —=-04
0273== 5 -==05
0274~ 6 -—-=06
0275-= 7 -==07
0276== 8 ===10
0277-= 9 ===11
0278==FMTmmmq 2
0279==GT0-=~44
0280==S/R===T77
0281== 0 ===00
0282~ 1 ——-01
0283-= 9 ——=11
0284—-= 5 —=-05
0285--GT0~==44
0286==TBT-==51
0287-= B --=66
0288==IBL-==51
0289== C ——=61
0290==FMT-==42
0291== 2 —=-02
0292 ~FMT-e=42
0293~=UP —==27
0294 ~=CNT===47
0295-=XEY-~=30
0296 ——~FMT=—=42
0297--PSE-~=57
0298-=PSR-==57
0299-=GT0-=-44

O OIo0Ul-hwmp =0

0300==5 /Ree=77
0301== 0 —==00
0302-= 1 —==01
0303 = 7 =07
0304== O —==00
0305-=GT0===44
0306-=TBla==51
0307== ¢ ===61
0308==IBL~==51
0309== D ===67
0310==FMT=euel?
0311== 2 ——==02
031 2= FMT =l ?
0313==CNT=mm=l7
0314==DN ~==0285
0315==FMT=eul?
0316==PSE===57
0317=-=PSE-==57
0318==GT0~-==44
0319~~3/R-==77
0320m= 0 —==00
0221e= 1 —==01
0322-= 7 —e=07
0323== 0 ~==C0
0324 ==GT0===44
0325==1BL~==51
0326== D —==563
0327==IBl~==51
0328== T —==50
0329==FMTmm=42
0330mm 2 —==02
0331 == FMT=ewel D
0332-=XBY—==30
0333~ ~FMT===42
0334==PSE—-e=57
0335==PSE-==57
0336==GT0-==14
033 7==IBL===51
0238me T ——=60
0339mwT B ——=51
0340=m T —==16
0341 =-FMT=e=d?
0340=m 2 ——(2
0343 FPMT=eud 2
0344-=CLR===2"
0345=aTMTemwed D
0346=—FMT=—=l?
034Tmm 2 wc(?
034 8mm PMT = nl D
0349==UP —==27

)

Q

0350==-3/R-==77
0351--UP --=27
0352-=5/R--=77
0353-=FMT—=-d?2
0354--PSE-==57
0355--P5E-==57
0356-~GT0--=44
0357-- C -==00
0358-= 1 —=-01
0359-= 0 -==00
0360=-= 1 —==01
0361==IBL===5"
0362-= G —==15
0%63=-FMT=auq?
0364-= 2 —==02
0265==FMT===4?
0366--5/R-==77
0367-=FMT-== 42
OBOB—-Pug———77
0369-=-P3E-==57
0%70==CT0=—=14
0371-=IPL---51
0372-= G ===15
0375-~IBL-==51
0374== H ===74
0375==FMTmm=t 2
0376== 2 —==02
037 7==FMT===42
0378=<UP —~==27
0379--GT0--=44
0380--CLR--=-20
0381 ==FMT=muq?
0382--PSE~==57
0383-=P3E~-==57
0384--GT0-=-44
0385--1831L~==21
0386== H —=-74
0387=~IBL---51
0388-~ I --=6%
0289==TM"=meq?
0290== 2 —==(02
O03C] ==FMTem=l?
0392-- A ===02
0393—" A “"—62
0394—-FMT—-~42

05==DPSE-==57
“QQo~—Fk*-——JL
0397=- 2 —==02
0398==MTee=l?2
0399-- A4 --=52
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0400-= A ---062
0401 ==FMT-==42
0402-=-PSE-=-57
0403--P8E~==57
0404-~-GTO-~--44
0405-=5/R--=77
0406-- 0 ---00
0407-- 2 —-=-02
0408-= 2 —=-02
0409-= 0 —-=00
0410--GT0~-==44
0411--1LBL-~=51
0412== I —==(5
0413-=CNT===47
0414-=CNT-==47
0415-=CNT===47
0416==CNT-==47
0417-= a -==13
0418-=UP —=-27
0419== 1 —==01
0420-- + -==33
0421==YT0===40
0422-= a -==13
0423-= 0 ==-00
0424-- 5 ---05
0425-~ 0 ==-00
0426--X>Y===53
0427--CliT=euq 7
0428--5/R--=T77
0429--CNT—-==47
0430-=CHT===47
0431==FMT——-42
0432w 2 ——-02
0433-~FMT===4?
0434-~CLR-==~20
0435 FMT~==42
04%6-= 0 ===00
0437-=X10~--=23
0438-- 3 -==13
0439--3/R-=-=77
0440-=CNT===47
0441~=CNT===47
0442-- a --=13
0443%--UD ---27
0444-= 1 —=-01
0445~ 4+ —==3%3
0446-=YT0===40
0447-- a -==13
0448-- 0 ---00
0449-- 1 —=-01

0450== 0 ===00
0451 ==X>Y—ou53
0452==CNT===47
0453--5/R-~=77
0454 ==CNT===47
0455-=CNT===q7
0456—=FMT=euyg?
0457== 2 ===02
0458=-FMT=meq?
0459-~CLR=-==20
0460==FMT=eud?
0461-= 0 ===00
0462~=XT0=m=27
046%—= g ===13
0464-=5/R--=77
0465==CNT===47
0466~=CNT=m=47
0467== a ===13
0468==UP ===27
0469== 1 ~==01
0470~~ 4+ ===33
0471==YT0===40
0472-- a —==13%
0473== 0 -==00
0474=m 2 —=202
0475== 5 --=05
0476==X>Y===53
0477=~CNT-=mq7
0478==S/Rem==T77
0479==CNT===47
0480==CNT===q7
0481 ==FMT=mmq 2
0482~= 2 —eu(2
0485 =~FMT=m=q 2
0484 =~CLR~-==20
0485——FMT=mul 2
0486-= 0 —~==00
0487==XT0===2%
0488-- @ ===1%
0489-~S/R=-==T77
0490=~~END-~~46
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11212A EXERCISER PROGRAM FLOWCHART

START

Perform:
CARRIAGE RETURN/LINE FEED

set black ribbon

let g =3 +1

Type: I
11212A TEST PRGM.

Perform:
CARRIAGE RETURN/LINE FEED

LABEL 1

set black ribbon

Perform:
CARRIAGE RETURN/LINE FEED

Y

Type:
Lower case typewriter keyboard:

1234567890~ Jqwertyuiop@([
asdfghjkl;: zxcvbnm,./

!

Perform:
CARRIAGE RETURN/LINE FEED

o]
LABEL 2

set black ribbon

Perform:
CARRIAGE RETURN/LINE FEED

Y

Type:
Upper case typewriter keyboard:
In#$%&* ()_=" }QWERTYUTIOP" {
ASDFGHJKL+* ZXCVBNM<>?

1

Perform:
CARRIAGE RETURN/LINE FEED

Go To LABEL 3

‘ LABEL 3

Perform: -
One “TAB CLEAR ALL" instruction

NO
LABEL 4

set black ribbon

Perform:
CARRIAGE RETURN/LINE FEED

Let 3and b =0

forward space

Perform:
CARRIAGE RETURN/LINE FEED

Go To LABEL 5

LABEL 5

set black ribbon

I Perform: ]

CARRIAGE RETURN/LINE FEED

Let 3 =0

7=+ X

set width to 7",
display to 5",
print X register

Perform:
CARRIAGE RETURN/LINE FEED

NO
LABEL 6

Perform: ‘
CARRIAGE RETURN/LINE FEED

set black ribbon

leta = g +1

set black ribbon

[ Perform: ]

CARRIAGE RETURN/LINE FEED

Go To LABEL 7
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11212A EXERCISER PROGRAM FLOWCHART

LABEL 7

set black ribbon

LABEL 8

set black ribbon

Perform: Perform:
CARRIAGE RETURN/LINE FEED CARRIAGE RETURN/LINE FEED

Let a=0

!
Let 3= g+1 Let 3=2a +1
YES YES
Perform: Perform:
CARRIAGE RETURN/LINE FEED CARRIAGE RETURN/LINE FEED

YES

<Fisg s>

NO

Go To LABEL 8

Type: TEST END

Perform:
CARRIAGE RETURN/LINE FEED

set black ribbon

RETURN TO
START OF PROGRAM.
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11212A EXERCISER PROGRAM

CODE STEP CODE STEP

:
E
%]

=
R
—
o

T T T
e

,..L
-
T

LI B h
T

[ B

w b e e

X
T 1T

oy

"t

Ryl
L4t

.,..
2
s
AN
r.
L
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11212A EXERCISER PROGRAM

CODE

KEY

Y CODE STEP

KE

Y CODE STEP

KE

Y CODE STEP

KE

STEP
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11212A EXERCISER PROGRAM

STEP KEY CODE STEP KEY CODE
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PS/

% £
S2 R
RY AT ~la
£53 ‘ §
PS4 Iy
\ /\ . | v
] PSS S
A 519
PS6 o
AVAR 16 Q.
C/LC I
| o5 '/?év; \— Segment shift sol 7
Var 4 Trip lever resetsol_|g
I — ¥
% Sync pulse generator9
. ] cS
N/ Colour stuft_sol ‘ 0
_ SP
\/% Space sol Iy
HT
' "X/ Jabulator sol. 2
| CR '
XA Carriage return sagl /3
‘ LF
: ] B8S
£l Motor : X/\- Back-space sol. | /5
L___/% K
i l : ' \/‘ \— Keyboard locking sol 8
- | b2,
| LE Line end reed relay |sp
ct l _ 4 o .
__________ J AN Tab. set sol. 23
7C
' AAC 7ab. clear sol. | %
+29 Vv 134
+29 YV __]35
14 3
ov_37
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Cannon connector P6

1.

2.

3.

4.

5.

6.

1.

8.

9.

10,
i1,
12,
13,
14.
15,
16,
17.
18.
19.
20,
21,
22.
23,
24,
25,
26.
27.
28,
29,
30,

31,

32,
33,
34,
35.
36.
37.

Program solenoid 1

Program solenoid 2

Program solenoid 3

Program solenoid 4 .
Program solenoid 5

Program solenoid 6

Segment shift solenoid (uc/LC)
Trip lever reset solenoids (RS)
Sync pulse generator

Colour shift solenoid (CS)
Space solenoid (SP)

Tabulator solenoid (HT)
Carriage return solenoid (CR)
Line feed solenoid (LF)
Back-space solenoid (BS)

Keyboard locking solenoid (KL)
D2

Line end reed relay (LE)
Tab. set solenoid (TS)
Tab. clear solenoid (TC)

129 V

+29 V

+5 V to sync pulse generator
oV

CANNON CONNECTOR Pb

0100/010/0/00000 0PIV
@%%%9@@@@@@@@@@@

The circled numbers are pin ¢
from outside of connector.

onncctions as secen
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REFERENCE

1
=i

i - - \ T NO.
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART \O
-y
0950-1360 1 Out - Typewriter
11201-61602 1 Cbl Assy - Output
T-97667 1 Hood - Conn
T-97668 2 Latch - Conn
1251-0159 1 Conn - P.C. 30(2 x 15)
1251-1029 1 Lock Assy - Slide
1251-3089 1 Comn - Female 37
5040-5949 1 Cbl - T™M
11201-61603 1 Cbl Assy - Int
09860-27121 1 Collet
Al 11201-66501 .~ 1 P.C. Assembly - Mother
11201-26501 ] 1 P.C. Board - Mother
1251-1887 v~ 2 Conn - P.C. 44(2 x 22)
1251-2917 o/ 1 Conn - P.C. 24(2 x 12)
A2 11201-66502 1 P.C. Assembly - Logic
C1 0160-3847./ 15 C - Fixed .0luf 25V
Cc2 0180-0373 / 1 C - Fixed . 68uf 35V
C3 0160-0153 1 C - Fixed .001uf 200V
Cc4 0180-0210 ./ 1 C - Fixed 3.3uf 15V
c5 0160-0161 1 C - Fixed . 0luf 200V
c6 0180-1701 ./ 1 C - Fixed 6. 8uf 6V
ok 0180-1954+, 1 C - Fixed 4. Tuf . 05V
fof:} 0180-0100/, 1 C - Fixed 4. Tuf 35V
c9 0160-3847./ C - Fixed . Oluf 25V
c10 0180-0228/ 2 C - Fixed 22uf 15V
Cc11 0160-3847 v, C - Fixed . 0luf 25V
C12 0150-0228 v C - Fixed 22uf 15V
C13-24 0160-3847 ./ C - Fixed . 0luf 25V
Q1, 2 1854-0023 2 TSTR - Si NPN
Rl 0684-4701 ¢ 2 R - Fixed 47ohm .1
R2-9 0684-22211" 9 R - Fixed 2200ohm . 1
R10 0698-4487 1 R - Fixed 25.5K .01
R11 0698-3264 1 R - Fixed 11. 8K . 01
R12 0684-3931.~ 1 R - Fixed 39K .1 1/4W
R13 0684-1021+" 4 R - Fixed 10000hm .1
R14 0684-4731+ 1 R - Fixed 47K .1 1/4W
R15 0684-1031 " 2 R - Fixed 10K .1 1/4W
R16 0684-1011." 2 R - Fixed 100ohm 1
R17 0684-1021 .. R - Fixed 1000ohm . 1
R18 0684-2731+ 1 | R- Fixed 27K .1 1/4w
R19 0684-2221 R - Fixed 22000hm .1
R20,21 0684-4721+" 4 R - Fixed 47000hm . 10
R22,23 0684-3911+" 2 R - Fixed 390ohm . 1
R24 0684-5611 12 R - Fixed 560ohm .1
R25-28 0684-5611 R - Fixed 560ohm . 1
R29.30 0684-1021" R - Fixed 10000hm .1
R31-36 0684-5611 R - Fixed 560ohm . 1
. R37 0757-0455 1 R - Fixed 36.5K . 01
R38 0684-5611 R - Fixed 560ohm . 1
R39 0684-4701 R - Fixed 4Tohm . 1
R40 0684-1031+" R - Fixed 10K .1 1/4W
R41 0684-1521 1 R - Fixed 15000hm . 1
R42,43 | 0684-4721. R - Fixed 47000hm .10
R44 0684-1011 R - Fixed 100ohm . 1
R45 0684-1811/ 1 R - Fixed 180ohm .1
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REFERENCE

-hp-

DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.

A2 11201-66502 1 P. C. Assembly - Logic (continued)
Ul 1820-0400 1 IC - MC&281 = (SiGrgr 7~
U2 1820-0584 4 IC - DM741L.02N
U3,4 1820-0583 7 IC - DM741.00
U5 1820-0511 2 IC - SN7408N
U6 1820-0584 IC - DM741L.02N
Ut 1820-0328 2 IC - SN7402N
U8 1820-0583 IC - DM 74100
U9 1820-0786 1 IC - DGTL N8250A
U10 1820-0586 3 IC - DGTL DM74L04N
Ul1 1820-0596 1 IC - DGTL DM74L 74N
U12 1820-0584 IC - DM74L02N
U13 1820-0583 IC - DM'741.00
U14 1820-0579 1 IC - DGTL SN74123N
U15 1820-017817 2 IC - DGTL N8242A
U16,17 1820-0586 IC - DGTL DM 741.04N
Ul18 1820-0588 1 IC - DGTL DM"74L20N
U19 1820-0584 IC - DM741.02N
020,21 1820-0583 IC - DM741.00
U22 1820-0787 IC - DGTL N8242A
U23,24 1820-0513 3 IC - DGTL SN7409N
U25 1820-0583 IC - DM741.00
U26 1820-0175 IC - SN7405N
u27 1820-0513 IC - DGTL SN7409N
U28 1820-0511 IC - SN7408N
U29 1820-0742 1 IC - DGTL SL.178692
U30 1820-0261 2 IC - 74121N
U3l 1820-0328 2 IC - SNT7402N
u32 1820-0587 1 IC - DGTL DM74L10N
U33 1820-0261 IC - 74121N
CR1-3 1901-0040 3 Diode - Si.05A 30V

4040-0710 1 kxtr - P.C. black

A3 11201-66503 1 P.C. Assembly - Driver
C1 0180-0100 1 C - Fixed 4. Tuf 35V
c2,3 0180-0197 2 C - Fixed 2. 2uf 20V
C4-6 0160-3847 3 C - Fixed . 0luf 25V
C7 0180-0309 1 C - Fixed 4. Tuf 10V
R1 0684-5611 22 R - Fixed 5600hm . 1
R2 0811-3115 1 R - Fixed 350hm .0
R3 0684-5611 R - Fixed 5600hm .1
R4 0698-3159 1 R - Fixed 26. 1K .01
R5 0684-1021 3 R - Fixed 1000ohm .1
R6 0684-3911 1 R - Fixed 390ohm . 1
R7 0684-1011 4 R - Fixed 100ohm .1
R8,9 0684-5611 R - Fixed 560ohm .1
R10 0811-3116 1 R - Fixed 350hm . 03 5W
R11 0757-0452 1 R - Fixed 27.4K .01
R12 0684-5611 R - Fixed 560ohm .1
R13 0684-1021 R - Fixed 10000hm .1
R14,15 0684-5611 R - Fixed 560ohm .1
ni 0811-3114 1 R - Fixed 750hm . 03 5w
R17 0698-4483 1 R - Fixed 18.7K .01
R18 0684-1021 R - Fixed 10000hm .1
R19,20 0684-5611 R - Fixed 560ohm .1
R21 0684-2721 2 R - Fixed 27000hm .10
R22 0684-1511 1 R - Fixed 1500hm .1
R23 0684-2721 R - Fixed 27000hm .10
R24 0684-1011 R - Fixed 100ohm .1
R25 0684-1031 13 R - Fixed 10K .1 1/4W
R26 0684-1011 R - Fixed 1000ohm .1
R27 0684-1031 R - Fixed 10K .1 1/4W
R28 0684-1011 R - Fixed 100ohm .1
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REFERENCE

-np- . - . , :
DESIGNATOR P:\R’Il' NO. T DESCRIPTION MFR, MFR., PART NO.
A3 11201-66503 P.C. Assembly - Driver (continued)
R29 0684-1031 R - Fixed 10K .1 1 4W
R30 0684-5611 R - Fixed 560ohm .1
R31 0684-1031 R - Fixed 10K .1 1/4W
R32 0684-5611 R - Fixed 560ohm .1
R33 0684-1031 R - Fixed 10K .1 1/4W
R34 0684-5611 R - Fixed 560chm .1
R35 0684-1031 R - Fixed 10K .1 1/4W
R36 0684-5611 R - Fixed 560ohm .1
R37 0684-1031 R - Fixed 10K .1 1/4W
R38 0684-5611 R - Fixed 560ohm .1
R39 0684-1031 R - Fixed 10K .1 1/4W
R40 0684-5611 R - Fixed 560ohm .1
R41 0684-1031 R - Fixed 10K .1 1/4W
R42 0684-5611 R - Fixed 560ohm .1
R43 0684-1031 R - Fixed 10K .1 1/4W
R44 0684-5611 R - Fixed 560ohm .1
R45 0684-1031 R - Fixed 10K .1 1/4W
R46 0684-5611 R - Fixed 560ohm .1
R417 0684-1031 R - Fixed 10K .1 1/4W
R48 0684-5611 R - Fixed 560ohm .1
R49 0684-1031 R - Fixed 10K .1 1/4W
R50,51, 0684-5611 R - Fixed 560ohm . 1
52
Q1-3 1854-0547 36 TSTR - 2N3725
Q4 1854-0063 4 TSTR - 2N3055
Q5-12 1854-0547 TSTR - 2N3725
Q13 1853-0010 1 TSTR - Si PNP
Q14 1854-054"7 TSTR - 2N31725
Q15 1854-0063 TSTR - 2N3055
Q16 1854-054"7 TSTR - 2N3725
Q17 1854-0063 TSTR - 2N3055
Q18 1854-054"7 TSTR - 2N3725
Q19 1854-0063 TSTR - 2N3055
Q20-24 1854-054"7 TSTR - 2N31725
Ul-3 1820-0261 3 I1C - 7T4121N
U4 1820-0175 1 IC - SN'7405N
CR1 1901-0158 4 Diode - Si . 75A 200V
CR2,3 1901-0050 13 Diode - Si
CR4 1902-1285 1 Diode - Zener
CR5,6, 1901-0158 4 Diode - Si . T5A 200V
7
CR8-18 1901-0050 Diode - Si
1205-0011 16 Heat Sink - TSTR
1205-0208 4 Heat Sink - Semicon
1205-0210 4 Heat Sink - Semicon
4040-0710 1 Extr - P.C. Black
A4 11201-66504 P.C. Assembly - Power Supply
C1 0180-1731 1 C - Fixed 4. Tuf . 001
c2,3 0180-2406 2 C - Fixed 5000uf 40V
C4 0180-0197 1 C - Fixed 2. 2uf 20V
C5 0150-0093 1 C - Fixed . 0luf 100V
C6 0180-0229 3 C - Fixed 33uf 10V
(o] 0180-2093 1 C - Fixed 8000uf 15V
C8,9 0180-0229 C - Fixed 33uf 10V
R1 0698-3640 1 R - Fixed 1. 8K . 05
R2 0684-1821 1 R - Fixed 1800ohm .1
R3 0684-2221 1 R - Fixed 2200ohm .1
R4 0684-1021 1 R - Fixed 10000hm .1
R5 0684-1011 4 R - Fixed 100ohm .1
R6 0687-5621 1 R - Fixed 56000hm .1
RT 0698-3637 1 R - Fixed 8200hm
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REFERENCE

-hp-

DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO,
=i
A4 11201-66504 4 P. C. Assembly - Power Supply (continued)
R8-10 0684-1011 R - Fixed 100ohm .1
R11 0811-2490 1 R - Fixed . 1lohm 5W
R12 0816-0001 1 R - Fixed 250ohm . 05
RI3 0698-45117.. 7 -]~ ; 1 R - Fixed 2901+ 41,2k 1%
R14 0757-0464 - -1 |2 = 1 R - Fixed-33-2Kk—~01 39,9 K %
R15 0684-0271 1 R - Fixed 2. Tohm .1
Q1 1854-0458 1 TSTR
Q2 1853--0052 1 TSTR - 2N3740
Q3 1854-.054"7 3 TSTR - 2N3725
Q4 1853-0010 2 TSTR - Si PNP
Q5 1884-0052 1 Thyristor - Scr
Q6,17 1854-054"7 TSTR - 2N3725
Q8 1853-0010 TSTR - Si PNP
Ul,2 1820-0430 2 IC - Linear
CR1-4 1901-0496 4 Diode - Rect Si
CR5,6 1901-0045 3 Diode - Si . 75A 100V
CRT7 1901-0050 2 Diode - Si
CR8 1902-0041 1 Diode - Bkdn 5.11V
CR9 1902-0078 2 Diode - Bkdn 14. 7V
CR10 1901-0050 Diode - Si
CR11 1901-0045 Diode - Si . 75A 100V
CR12 1902-0078 Diode - Bkdn 14. 7V
CR13 1901-0044 1 Diode - Si
CR14-17] 1901-0200 4 Diode - Si 3A 100V
11201-01244 1 Plate - Heat Sink
11201-26504 1 P.C. Bd - Power Supply
1200-0043 3 Insul - TSTR Mtg
1200-0080 4 Insulator - Diode
1205-0033 4 Heat Sink - Semicon
4040-0710 1 Extractor - P. C. Black
A5 11201-66591 1 P.C. Assembly - 1/0 Int
C1 0180-0228 1 C- Fixed 22uf 15V
C2-5 0160-3847 4 C - Fixed . 01uf 25V
R1 0684-2221 1 R - Fixed 22000hm .1
R2-4 0684-1021 3 R - Fixed 10000hm .1
U1l 1820-0588 1 IC - DGTL DM741L.20N
U2 1820-0269 1 IC - SN7403N
U3 1816-0001 1 ROM - Bipolar 10
U4 1820-0614 1 IC - Digital
U5 1820-0174 3 IC - SNT7404N
U6 1820-0511 1 IC - SN7408N
ut 1820-0596 1 IC - DGTL DMT74L74N
U8 1820-0537 1 IC - SNT7413N
U9,10 1820-0174 IC - SNT7404N
Ull 1816-0002 1 ROM - Bipolar 11
CR1 1901-0040 1 Diode - Si . 05A 30V
11200-04101 1 Cover - 1/0O
0590-0993 4 Standoff - Press
11201-26591 1 P.C. Bd - I/O Int
1251-2188 1 Conn - P, C. 36(2 = 18)
1251-3048 1 Conn - Circular
1530-1695 1 Strain - Relief
5040-5911 1 Boot - Btn
5040-5950 1 Cbl - Interface
7120-2831 1 Label - I/0 Cbl
PEC1 1810-0041 1 Ntwk - Encap Res
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-hp-

09101-01208
11201-01101
11201-01201
11201-01202
11201-01246
11201-04102
11201-04103
11201-04104
11201-06601
11201-06602
11201-21201
11201-21202
11201-24702
7208-0108
11201-60101
11201-01210
11201-61601
1251-0159
1251-3047
11201-61604
1251-2987
11201-64101
11201-24701
7186-0001
3101-1609
9100-3121
11201-67901
1251-0198
1251-2988
9100-3254
11201-87901
09861-90000
2110-0002
2110-0055
8120-1378
8120-1766
1400-0084
1400-0847
2110-0002
2110-0055
3101-1394
2140-0244
3150-0232
3150-0233
3160-0209
5020-0700
5040-5951
5060-0704
7120-1254
7122-0058
8120-1764
09810-90028

AHHH»—AHH;&H%»—AH)—AH»—AMH»—AH»—A»-Ar-u—u-u-—A

HHHHNHQH»—&HHH»—A;-»D-»—A»-»—AHHMHHH»—AHH»—AS

Clamp - Cbl

Plate - Heat Sink
Brkt - Xfmr L

Brkt - Xfmr R
Brkt - Support
Cover - Top

Cover - Btm

Cover - Side

Guide - Fr Bd

Guide - R Bd

Bar - Heat Sink

Bar - Brkt Support
Spacer - Btm Sprt
Al - Rect Bar

Deck Assembly
Brkt - Deck

Cbl - Assembly - Input
Conn - P.C. 30(2 x 15)
Conn - Circular

Cbl Assembly - Power
Conn

Panel Assembly - Fr
Support - Fan

Brs Hex .312 AF

Sw - Slide

Xfmr - Filter Line
Xfmr Assembly
Conn - P,C. 12(2 x 6)
Body R & P 5 Conn
Xfmr - Power

Kit - Misc Mtl
Manual

Fuse - 2Amps NB
Fuse - 4Amps NB
Cbl - AC Power

Cbl - AC Power
Holder Fuse

Clip - Cable

Fuse - 2Amps NB
Fuse - 4Amps NB
Sw - Pushbutton
Lamp, Neon ATH
Filter - Screen
Filter - Foam

Fan

Spacer - Mod Cab
Fan Filter

Frame Assembly (P)
Plate Ident

Plate - Serial

Cbl - TW Power
Prerecorded Card

DESIGNATOR | PART NO. TQ DESCRIPTION MFR. [ MFR. PART XO.
11201A Typewriter - Interface
0684-2731 R - Fixed 27K .1 1/4W
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TYPEWRITER INTERFACE MOTHER
BOARD PIN CONNECTIONS

11201-66501 (Al)

PI P2
from the I1/0 to the typewriter
1 GND A GND 1 GND A GND
2 +5V (BUSS 2) B +5Vv 2 CR & TAB REED B SYNC PULSES
3 GND C GND 3 D2 C LINE END
4 GND D 4 +5V (BUSS 1) D + 5V (BUSS 2)
5 EOL E 5 PS-2 E PS-1
6 CONTROL F 6 PS-4 F PS-3
7 FLAG H 7 PS-6 H PS-5
8 DF-0 J 8 KL, J RS
9 DF+1 K 9 Uc/1Lc K SP
10 DF-2 "L 10 CE L LF
11 DF-3 M 11 BS M TS
12 DF-4 N 12 HT N C
13 DF-5 P 13 cs P cs
14 DF-6 R 14 GND R +29V GND
15 DF-7 S GND 15 +29v S +29Vv

XA2 XA3 Xa4

LOGIC ASSEMBLY DRIVER ASSEMBLY POWER SUPPLY
1 GND A GND 1 GND 1 NC
2 +5V BUSS 1 B +5v 2 +5V BUSS 1 2 NC
3 NC C PS-1 3 PS-1 3 +29v
4 D2 D PS-2 4 PS-2 4 +29v
5 LINE END E PS-3 5 PS-3 5 +29v
6 CR REED F PS-4 6 PS-4 6 +29Vv
7 TAB REED H PS-5 7 PS-5 7 +5V BUSS 2
8 SYNC J PS-6 8 PS-6 8 +5V BUSS 2
9 EOL K CS 9 CSs 9 +5V BUSS 1
10 CONTROL L TC 10 TC 10 +5V BUSS 1
11 FLAG M TS 11 TS 11 GND
12 DF-0 N HT 12 HT 12 GND
13 DF-1 P BS 13 BS
14 DF-2 R LF 14 LF NOTE
15 DF-3 S CR 15 CR XA4 CONNECTIONS
16 DF-4 T SP 16 Sp A THROUGH N ARE
17 DF-5 U uc/14 17 uc/1c GROUND,
18 DF-6 v RS 18 RS
19 DF-7 w KL 19 KL
20 NC X NC 20 +29v
21 GND Y GND 21 GND
22 GND V4 GND 22 GND
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11201A CONTROL LOGIC
DRAWING EXPLANATIONS AND TRUTH TABLES

c — Ao A __ A
1 #= e s [ F =g O

Al BlcC AlB|c
ol ol1 TRUTH TABLES olol1
HIGH = 1
0| 1o ow - o ol1]1
1| o0fo 1/0 |1
1{1f0; 110

‘—25559___ DOT 'AND' - The dot 'and' gate shown
n at the right is a wire

DRAWING OF junction which performs

DOT 'AND' the same function as a
'AND' gate. (Refer to
MIL-STD 806B) If either
input A or B is O (low),
the output will be O.
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COMPONENT LOCATOR
CONTROL LOGIC ASS. 11201-66502 (a2)

COMP LOC, COMP LOC. COMP LOC. COMP LOC.
Cl L3 R25 E21 UBa F1l0 U2lc Jl7
Cc2 H4 R26 E21 U8b F13 U2ld Bl4
C3 H4 R27 D21 U8c J12 U22 (¢]5)
c4 J4 R28 D21 Usd Jl4a U23a D20
C5 H2 R29 Jlo U9 H7 U23b D20
C6 K5 R30 J20 Ul0a F5 U23c B20
Cc7 Jle R31 A2l Ul0b K12 U23d B20
c8 L3 R32 B21 UlOc F1l0 U24a B20
o)°) B3 R33 B2l ulod E9 U24b c20
cl0 B3 R34 c21 Ul0e L3 U24c Cc20
Ccll Cc3 R35 c21 Ul0f K9 Uu24d Cc20
Ccl2 C3 R36 c2l Ulla K7 U25a E17
Ccl13 R37 Jlé6 Ullb K7 U25b B1l6
through R38 H20 Ul2a F1l2 U25c B1lO
c27 B3 R39 L2 Ul2b J10 U254 F7

R40 L3 Ul2c K15 U26a J20
CR1 H3 R41 L3 ulad K9 U26b J6
CR2 Ja R42 J6 Ul3a Fl7 U26¢ L19
CR3 K3 R43 B8 Ul3b K13 U26d H20

R44 H3 Ul3c K13 U26e c7
Q1 H3 R45 H3 Ul3d K12 U26f F20
Q2 H3 Ulda H4 U27a F20

Ul H6 Uldk J4 U27b E20
R1 L2 U2a H1l6 Ul5 AG U27c E20
R2 D2 U2b J9 Ul6a B11l U27d E20
R3 D2 U2c K9 Uléb J9 U28a K18
R4 D2 u2d Jlo Ulec Cc13 U28b H19
R5 D2 U3a Jl2 Uléed B14 U28c K6
R6 E2 U3b Jo Ul6e F4 U28d H6
R7 E2 U3c Flo6 Ulef Al5 U29 D6
R8 E2 U3d Fl4 Ul7a H6 U30 H4
R9 E2 Uda Fl2 Ul7b K3 U3la F7
R10 F3 Udb K14 Ul7c K8 U31b F10
R11 H4 Udc K14 Ul74 Jl3 U3lc Jg21
R12 J4 u4dd J6 Ul7e L19 U31ld F9
R13 J4 U5a A20 Ul8a F7 U32a cl4
R14 H2 USb D14 Ul8b H13 U32b J17
R15 H3 U5c J20 Ul9a F4 U32c Clo
R16 C3 U5d Bll Ul9b B16 U33 J1l6
R17 J7 Uba K10 Ul9c F5 TP-1 J5
R18 K5 U6b B13 Ulad Ccl7 TP-2 H4
R19 K3 Uuébc J13 U20a cla TP-3 F5
R20 B5 Ued Flo6 U20Db D16 TP-4 Jl6
R21 B7 U7a B13 U20c Cle TP-5 J8
R22 F21 U7b B13 U20d F9 TP-6 H8
R23 F21 U7c A9 U2la K16 GND B3
R24 E21 U7d Al4 U2lb K16
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D
ca
(G
(G
(g
3
[
S
{1
7

3
(G
(SR
G-
(G
(G
(G,
(G
D
D22

M maraon

EYGND

+5VED
—-RIj -

&
&

————C5 -

fe2- —R3 -
—R23~ — R4—
~R24- —R5—
--R6— —R25-
—R7— —R26-
- R
—R9—- —R28-
~RZ0~

13 12

~RA2 —

.—”—L;-? !—N—J, l{".m "

~R 4~
024

u3o )

TP2

u3

—C3—

—CR3—

h— =R~
13- —CRI- =
2 —RI0—

Uiz

uze

L L ol p—
= RA - —RIS-
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APPENDIX A

AT THE TIME OF THIS PRINTING, A COMP-
LETE LIST OF THE FACIT SERVICE CENTERS
WAS NOT AVAILABLE. AS SOON AS SUCH A
LISTING IS AVAILABLE A COPY WILL BE

FORWARDED TO YOU.
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