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SERIES E2150 INSTRUCTION BOOK

The E2150 series of machines is the E2100 series with the added ability to store
data on stripes of éagnetic ink on the back of the forms. Data stored in the stripes
can be read and stored in memory. This data can be used during arithmefic operations.
If the machine is constructed with the Type To and From Memory feature, the data can

be used to control the typewriter.

STRIPED LEDGER CARD

There are three stripes approximately 3/8" apart on the back of each form. The
center stripe is located 2" from the right edge of the form. The stripe nearest the
edge of the form is the line find stripe. When encoded, this stripe contains the
data necessary to cause the form to be stopped at the printing line. The center

stripe is the X stripe and the stripe furtherest from the edge is the Y stripe.

WORD STORAGE IN THE STRIPES

In a Single Stripe (SS) machine, a maximum of ten, twelve-digit words of data
with signs and parity, can be stored in the X stripe. A SYNC pulse is also stored
in the X stripe and is located approximately 3/4" above the data. The purpose of
this pulse is to cause a reversal of the direction of form travel on the READ LEDGER
(RL) and WRITE LEDGER (WL) operations. The Y stripe is not used on a SS machine.

In a Dual Stripe (DS) machine, a maximum of ten, twelve-digit words of data
with signs and parity can be stored in each of the X and Y stripes or a total of
twenty words can be stored. If the DS machine is constructed with the Type To and
From Memory feature, the X and Y stripes are used together to store the seven bits

of the alpha code. A maximum of 120 alpha characters can be stored on the stripes.
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Any number of words (10 or less) can be stored on the stripes. This is con-
trolled Ey programming. The units of the highest memory address to be writtenron
the stripes must be pinned in the WL position. Data stored in the stripes is always
read from the 20-29 (SS) word group or 20-29 and 30-39 (DS) in the memory during the
WL operation and written into this same word gréup during a RL operation. If 6 words
are to be written on a SS machine, the data will be written from 25 down thru 20.
This would require programming the memory address units 5 in the WL position. On a
DS, the same could be done, however, locations 35 down thru 30 would be written on
the Y stripe and not available for other operations, Another method would be to
write 22 thru 20 on the X stripe and 32 thru 30 on the Y stripe. In this way 23

thru 29 and 33 thru 39 are available for other use.

ENCODING THE STRIPES

Data is written onto the stripe in a combination of data and complement pulses.
Each pulse consist of a single reversal of the direction of magnetism of the stripe.
This reversél of magnetic polarity is produced by a reversal of current through the
head winding during the write operation. The complement pulses are written at regular
evenly spaced intervals on the stripe and divide the stripe into cells. There are
90 cells per inch on the stripe. The data pulse consists of a reversal of magnetic
polarity between the complement pulses. If no data is to be written (zero, or the
bit positions not encoded), there is no reversal of polarity between complement pulses.
Since the complements pulses are evenly spaced, they provide a means of timing for the
read or write cycle and ensure that the data bits are given proper value. That is,
a four bit is recognized as a four bit and is stored as such in the machine.

With ninety complement pulses or cells to the inch, the writing rate when data
is being written is 180 bits per inch. This is a pulse approximately every .0056

inch, Four cells are required to record each digit (1, 2, 4 and 8 bits).

 (Draft E2150) o For Form 3738
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The total number of bits for ten words (12 digits and sign) is 4 x 13 x 10 or 520
cells. At 90 cells per inch, this will extend approximately 5, 8" on the stripe.
With fewer words written, the distance encoded on the stripe will be correspondingly

reduced,

WRITE DATA

When data is to be written on the stripe, the selected memory address and the
DDREVFF select the MSD of the highest memory location to be written. Data is written
from MSD downward toward DDO as the form is fed out of the machine. Zeros (no data
pulses) are written in all digit positions which do not contain significant data.
As the DD steps through DDO, a sign data digit is written, a one bit if the sign is
minus and a two bit if the sign is plus. The four and eight bit positions of DDO
are used to encode parity information for the word. The MARUFF's are stepped down
to select the next lower numbered memory address and the writing process is repeated
for that address. After DDO of memory address 20 has been written, an extra data
bit and complement bit is written. This is the Start Read signal for the Read

operation,

MACHINE STYLES
The E2150 number denotes the group or family of striped ledger machines and
does not refer to a specific machine. The styles of machines that have been released

to date are shown in the following chart.

STYLE CONSOLE PROCESSOR MEMORY STRIPES TTM&TFN
100 80 40 30 1(Ss) 2(DS)

E2154 F1E23 E2060 0 X 0
E2158 F1E23 E2060 0 X 0
E2160 F1E23 E2060 X X 0
E2178 F1E24 E2080 0 X

E2180 F1E2% E2080 X X

E2188 F1E23 E2090 0 X X
E2190 FlE23 E2090 X X X

X - denotes standard construction - O - denotes options available on order

(Draft E2150) For Form 3738
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PARITY

The parity check for the E2150 machines is a word parity. All data bits written
on the stripes for each word are counted in multiples of four by the Parity FFs.
The complement of this sum is written in the 4 and 8 bit positions of DDO of each
word. During the read operation, this information is used to set the parity FF at
DDO then the data bits read are used to count the FFs. At the end of each word,
both Parity FFs must be set to indicate an acceptacle read operation. Parity is

discussed further in the Write logic operation.

STRIPED LEDGER CONTROL LANES

In order to obtain the maximum use of the control lanes of the panel, most of
the striped ledger lanes are gated with lane 56 to produce the SL signals. This
means that to obtain a striped ledger signal lane 56 and another lane must both be
programmed. This system is some times referred to as multiplexing. Figure I-2
shows the lanes used for the stripes ledger operation. The chart at the bottom of
the figure shows the lanes that must be programmed for each operation.

LOWER ELECTRONIC GATE

The Striped Ledger electronic gate is mounted below the E2100 gate and adjacent
to the power supply. The gate contains 140 card positiohs, with the pins towafd the
inside of the machine. The gate pivots through approximately 120 degrees so that the
pins are accessable for servicing. 32 neon lights are provided so that the condition
of various FFs can be determined during servicing. A fan provides ventilation for

the cards,
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MACHINE PROGRAMMING CHANGES

EKA~RKA

Beginning with machine F160058 diode C2J TB770 (page 507) was removed
to provide additional flexibility of the EKA-RKA function.

With the diode removed lane 53 does not cause a combination of the key-
board M.A. keys with those pinned in the panel. If lane 53 is programmed, it
now only enforces an operator depression of a keyboard M.A. key.

The lane 65 function has not been changed, therefore, if programmed,a
combination of pinned and indexed keys without key enforcement is obtained.

When both key enforcement and binary combination is desired lanes 53 and
65 must be pinned.

An example use of this new programming could be as follows:

Lane 53 is pinned on an IEC position to enforce an operator memory
selection to be used in the following AEC position. It is not desirable to
alter the address on the IEC position. During the following EC positions
pinned & indexed M.A. are combined by merely programming lane 65.

(RA) BLOCK ADD - (BTF) BLOCK TRANSFER

Beginning with Serial #F161884P, the Block Add-Block Transfer function has
been separated from the automatic function of the Read Ledger Non-Align command.
The new construction permits programming either of these functions with RLA or
RLN. Block Add now requires a pin in lane 53 along with the RLN (56=66) or
RLA (56-66-60). Block transfer now requires a pin in lanes 53 and 51 along
with the RLN (56=66) or RLA (56-66-60).

Reference: Section I, Page 6
FORM HEADING STYLE 1

Beginning with Serial #F161884P, machines are wired to accept this

feature. Form heading style 1 permits automatic alignment of striped ledgers

(Draft E2150) For Form 3738



Sec. I Burroughs = Series E2150 Instruction Book 9

to line =3 when the check limit switch is in the forward position. This
allows 'heading'" alignment without turning the platen rearward. The form
must be advanced to line #l1 or higher to encode a usable line find pulse.

The check limit fingers are only active with the switch in the rearward
position where normal Blank Card operations align the form to line #1.

Logic card "A" may have to be installed in position D5D to activate the
feature.

Reference: Section I, Page 6
ONE WORD '"WRITE"

Programming a one word "write" should be avoided on all machines that
step the counter Flip Flops with the BOLP signal. Due to the non synchronous
(without USMV) stepping of these counters, FF3X may set prior to stepping the
DD's in sequence A, resulting in a non detected short '"write'.

Reference: Section I, Page 2
FEED LEDGER

Beginning with Serial #F161884P, programming Feed Ledger has been inter=-
locked to permit passing over FL pins in other schedules during tabulation and
return or Type From Memory.

The programming of FL now requires that a FL (Feed Ledger) pin or a RPT
be programmed in the printer cycle preceding the desired Feed Ledger Stop
position. The first feed after turning on the machines requires the depression
of a motor bar.

Reference: Section VII, Page 40
AUTO LANE 29 INDEX WITH TFM

| Beginning with Serial #F158459P, an automatic typewriter key 2 operation
isvindexed during type from memory whenever the capacity of the decade is reached
on all E2190 systems.

Reference: Section VI (Temporary), Page 55.

(Draft E2150) For Form 3738
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CARRIAGE TRAY

The carriage tray contains the mechanisms necessary to provide the automatic handling
of the ledger after the initial insertion of the form into the carriage. These

mechanisms are located on the tray which is built within the carriage.

The carriage tray (Figure II-f)centains the front paper switch (FPS) M, pusher fingers
0, pressure rolls Q, drive rolls under pressure rolls, and drive shaft N, magnetic
heads L, form guides K, manually retraqtable form guides P, program camshaft J,
carriage timing switches I, carriage motor C, carriage gear box and program camshaft
clutch assembly B, paper drive clutch assembly T, reverse clutch assembly A, terminal

board E, timing disk unit BOL S, potentiometer R2001L H, potentiometer R2002 G.

The principal functions of the carriage tray are to square the form, feed the form
into and out of the carriage, align the form to the proper printing line, read and
write the data on the magnetic stripes, provide electrical timing signals and space

the journal.

TRAY OPERATION DURING ONE COMPLETE SEQUENCE

The initial insertion of the form is done by the operator, inserting the form into
the carriage throat far enough to interrupt the beam of light FPS. Once the beam

of light is broken the machine takes control of the form from the operator. When
the beam of light is broken, circuits are completed to start the carriage motor and
trip the program camshaft by picking the prog. camshaft solenoid. The program
camshaft clutch couples the carriage motor to the program camshaft through reduction

gears.

(Draft E2150) For Form 3738
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As the program camshaft is rotated, several functions are performed. First a set of
cams make the pusher fingers advance in order to move the form upward. This movement
is designed to position the form in the carriage and ensures that the form is not

skewed and will drive straight into the carriage.

Now the stripes being aligned properly with the magnetic heads and the program
camshaft continuing to turn, will cause at around 75° the release of the pressure
rolls and grip the form against the driver rolls. By now the magnetic heads will
alsd be lowered through the control of a cam on the program camshaft and the pusher

fingers will retract and be lifted.

At approximately 95° of the program camshaft, CC2 switch is high, which in turn will
cause the REV solenoid to be energized. This will engage the REV clutch and give
the proper direction of turn to the PD clutch so to be able to feed the form into
the tray. CC2 CC3 will also trigger a 100 ms. delay multivibrator which when timed
out will cause the PD solenoid to be energized. As it takes 2.25 ms. for each
degree turned of the program camshaft, by the time the PD clutch is coupled and

the drive shaft is turning, the program camshaft clutch will be in its detent

position of 144° and disengaged.

Now the form travels in and data is being read by the magnetic heads, the machine
performing logic operations to store this information in the memory unit at the
same time. When the X head reads the sync. pulse, the logic will enter the routine
of stopping the inward travel of the form. The timing disk unit S, see Fig. II-1,
in the paper drive gear box assembly will now give the electronic section the

indication when to disengage the PD clutch.

(Draft E2150) For Form 3738
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Through a DMV the RET clutch solenoid is energized when‘the PD clutch has been
practically disengaged, avoiding by this delay any wrong stopping of the PD clutch
assembly due to bouncing in the REV clutch. As soon as the RET solenoid is eneréized
the 100 ms. DMV is triggered, allowing the PD clutgh to bé tripped again, when it
times out. As the RET clutch is now coupled, the form will move outwards and the
logic in the electronic section will be in the line find routine. When the line

find head reads the line find signal, the logic will enter the routine of stopping
the outward travel of the form. The disk unit will now give again the electronic
section the indication when to proceed to disengage the PD clutch, assuring in this

manner a good line find.

If the check férm limits were required, switch S2001 active, Fig. II-21,the check
stop solenoid would pick turning the limits into active position. The printer would
cycle now and during the cycling the prog. camshaft solenoid is picked tripping the
program camshaft clutch and the program cams turn to 216°. The magnetic head will

then be lifted as well as the pressure rolls and the carriage motor stopped.

The posting operaﬁions are now performed and the program camshaft remains at 216°,

The carriage tray will nct come into action again until a write ledger operation is
programed. When this should be the case the carriage motor will start turning and

the program camshaft clutch be tripped. The program camshaft will turn to 288°,

the magnetic heads and pressure rolls being lowered during this interval. At
approximately 250°:of the -camshaft C2 is high and will trigger the 100 ms. multivibrator
which when times out and NOT TAB causes the PD solenoid to be‘energized. By the time
the PD clutch is coupied, the program camshaft clutch will be in its detent position

of 288° and disengaged.
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The form is driven back into the carriage, the line find head is conditioned to write
the new line find position on the stripe. When the sync pulse is read the electronic
section and the tray mechanisms will go into the routine of changing the form travel
by reversing the movement of the ledger in a similar manner as already explained
during the read operation. As the form is driven out of the machine the new data

is written on the stripes. At this time the timing disk unit BOL in conjunction
with the electronic section checks the speed of the motor. Herewith the machine
controls the speed at which the form travels outward (15 in/sec) and therefore the
packing density of pulses on the stripe. When the form is completely driven out

of the tray it will not interrupt the beam of light FPS any more, causing the
program camshaft solenoid to be picked, which in turn will trip the program camshaft
clutch. At approximately 320° CC2 will indicate the logic to energize Stop paper
drive solenoid, stop the carriage motor, 1lift the magnetic head, 1ift the pressure
rolls, lower the pusher fingers and space the journal. The program camshaft continues

to cycle wuntil it stops in its detent position at 360°.

BEAM OF LIGHT FORM SENSING FPS

The front paper switch FPS form sensing unit, located on the front of the carriage
tray, consists of a lamp holder enclosing a bulb which produces the beam of light

and a solar cell unit, held by an independent bracket, see Fig. II-2. The lampholder
A is supported by bracket B and the solar cell F is supported by bracket G to the

tray.
The beam of light is aimed at the solar cell and there is a small opening on the

support bracket of the cell so the beam cam reach the cell. As light shines on

the solar cell it will produce a voltage at its terminals of around 200 mv.

(Draft E2150) For Form 3738



BURROUGHS - SERIES E2150 INSTRUCTION BOOK

_iec. IT

Figure II=2

Figure II-3

Figure II-4

For Form 3738‘

(Draft E2150)



| Sec, II BURROUGHS -~ SERIES E2150 INSTRUCTION BOOK “

This voltage is fed into the electronic section., The work of the' solar cell in this
application is one of a switch but without any mechanical wearout problemé nor
intermittent contact conditions. The intensity of the beam of light can be adjusted
by potentiometer R2001 F, see Fig. II-1, The distance between the lamp and the solar
cell unit is about the same as the tray throat opening were the form enters. Now,
when a ledger is introduced, the paper will block the light from reaching the cell

and in such a way give a front paper switch signal.

CARRIAGE MOTOR

The E2150 carriage motor is a universal type motor which will operate on either
direct current or alternating current within the voltage limits specified on the
motor rating plate, The carriage motor speed is maintained by a centrifugal governor
and checked by the timing disk BOL unit in conjunction with the electronic section.

It should be around (6400 rpm).

The motor is located in the center of the carriage and is mounted to the carriage

at three points. The governor end is held in place by two screws through rubber
bushings in the front and rear carriage partition plates. The screw through the
rear partition is held by an adjustable mounting bracket A which can be positioned
for proper mesh of the coupler between reduction gear box shaft and paper drive

unit. The reduction gear box is mounted to the carriage partition plate by a

rubber mounting grommet I. A caéacitor D and a resistor E are mounted on a terminal
board C which is secured to the end of the motor by posts B. The capacitor supresses
arcing when the motor switch contacts open. The resistor serves to limit the
charging voltage of the capacitor when the governor contacts are open and prevents

high current flow through the contacts when they close.
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Motor power is transmitted to the paper drive unit through a 11.75:. reduction gears

F, G and H, the spring clutch J and a universal coupler element K,

PROGRAM CAMSHAFT

The program camshaft F, see Fig. II-4, located in front of the carriage motor, is
positioned laterally across the carriage. It contains the cams which operate the
pusher fingers, magnetic heads, pressure rolls, spaces the platen and turns the
gears of the electrical timing switches. The shaft is coupled to the program cam
clutch through a universal coupler element which is driven by an adjustable coupler
at the carriage gear box. A degree indicator G which indicates the position of

the shaft, is mounted on the program camshaft near the center of the carriage.

GEAR BOX ASSEMBLY

The gear box assembly, see Fig. II-5, is located on the left end of the carriage
tray and basically consists of the program clutch unit O, reverse clutch unit

N-L, paper drive clutch unit M and BOL disk unit F-J-K.

PROGRAM CLUTCH

The program cam clutch, see Fig. II-6, couples the power shaft N to the program
camshaft. When the program cam solenoid S is energized, its armature is lifted,
causing the armature latch R to rock clear of the lip of the clutch pawl J. This
permits the torsion spring P to rock the clutch pawl upward. The clutch pawl dog

K then engages the ratchet wheel L which couples the level gear H and the spiroid

gear G. This causes the program camshaft to start its cycle. The detent pawl Q
prevents overthrow and backlash of the program camshaft. One complete rotation of

the program cam clutch turné the program camshaft 72 degrees at a rate of approximately

1 degree per 2,25 milliseconds.
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When the solenoid is de-energized, the armature latch is restored to normal and is

rocked into the path of clutch pawl to disengage the clutch.

REVERSE CLUTCH

The reverse clutch, see Fig. II-7, located in the carriage paper drive unit provides
" the means for reversing the direction of the paper drive clutch, for driving the
form into or out of the machine. The reverse clutch driving gears F, L are driven
by the bevel gear on the end of power shaft A, The clutch driving gears are in
constant mesh with the bevel gear and are driven in opposite directions. When

the form is to be fed into the machine, solenoid G is energized attracting clapper
I. Clutch actuator J pivots on post K causing clutch member B to be moved into
engagement with rear gear L, thereby coupling shaft A to drive shaft C in the
-clockwise direction. When the‘form is to be fed out of the machine, solenoid H

is energized to cause clutch member B to move forward to engage forward gear F,

thereby driving shaft C counter clockwise.

PAPER DRIVE CLUTCH

The paper drive clutch couples the reverse clutch assembly to the driving pressure

rolls, which drive the form into or out of the carriage.

When the paper drive solenoids A, see Fig. II-8, is energized the stop paper drive
solencid L is de-energized, the clappér K 1lifts out of the path of detent lugs H
on the detent drum E and raises the clutch pawls F and J out of the path of the
detent lugs. A compression spring inside the casing forces the detent drum clutch

member E rearward to mesh with the driving clutch member C.

(Draft E2150) For Form 3738
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Figure II.6
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The driving clutch member, which is rotated by the reverse clutch, causes shaft D,
which is internal to and concentric with the casing, to rotate through the detent
drum clutch member, and drive the clutch bevel gear E. The clutch bevel gear E,

see Fig., II-9, is meshed with the geared pressure roll bevel gear B.

When the stop paper drive solenoid is energized the paper drive solenoid is not
energized and the clapper and clutch pawls are positioned in the path of the detent
lugs. This disengages the detent drum clutch member from the driving clutch member,
which stops the feeding of the form. The BOL disk B, Fig. II-10, adds inertia to

the detent drum to ensure the detenting of the lug in the clutch pawls.

BOL DISK UNIT

The BOL disk unit is located in the paper drive assembly, see Fig. II-10, and the
disk itself is mounted on the shaft coupled to the paper drive clutch. The disk

rotates between a solar cell and a lampholder in which there is located the light.

The solar cell G is held by a bracket and flat spring. The lampholder A is held
on the paper drive unit be bracket I, The unit is assembled in such a way that
the beam of light is aimed at the solar cell bracket opening, behind which is

located the solar cell.
The timing disk B has ten openings equally spaced on its outer part and as the

timing disk rotates between cell and light bulb, the beam of light will only reach

the solar cell when a disk opening is exactly in line with them.
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The unit provides a means of controlling the time when the stop paper drive solenoid
should be energized in order to disengage the paper drive clutch and get good
alignment of the form. During the write operation it provides a means of checking
the speed of the motor and therefore the distance between pulses on the outcoming

ledger.

1) End play in shaft A should not exceed ,003",
TO ADJUST: Remove excess play of shaft A toward the left, and position gear
B as required. Tighten screw on flat sides of shaft. See Fig.
II-9.
REASON: To maintain proper alignment and prevent excessive play in mesh
of gears.
2)  With the play of usiﬁg C removed toward the front, clearance between gear E
and bearing D should not exceed .003", See Fig., II-Q,
TO ADJUST: Place .002" gauge between gear E and bearing D, move gear E to
gauge and tighten screws.
REASON: To maintain proper alignment and freedom of parts and prevent a
binding condition in mesh of gears.
3) End play in worm shaft B should not exceed .003". See Fig. II-11.
TO ADJUST: Add or remove shim A as required.
REASON: To maintain alignment of parts and prevent excessive play in
mesh of gears.
L)  End play in spiroid gear shaft C should not exceed ,005". See Fig. II-11,
TO ADJUST: Add or remove shim D as required.
REASON: To maintain alignment of parts and prevent excessive play in

mesh of gears.
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5)

6)

7)

8)

9)

With the end play of shaft C removed toward the right, clearance between

coupling A and bearing B should not exceed ,003". See Fig. II-12.

TO ADJUST: Place a .002" gauge between coupling A and bearing B, move
coupling A to gauge and tighten screws.

REASON: To maintain proper alignment of gears and freedom of parts.

With all play of shaft D taken up toward the front of the unit, clearance

between set collar E and shoulder of bevel gear C should not exceed .005",

See Fig. II-13.,

TO ADJUST: Position set collar E as required.

REASON: To eliminate excessive end play of shaft D,

Clapper C should pivot freely and have no more than ,005" side play between

the formed ears of bracket A and washers B. See Fig. II-1k4,

TO ADJUST: Add or remove washers B as required to both sides of clapper C.

REASON: To ensure minimum side play of clapper C when it detents clutch D.

With clapper C normal and a projection of clutch D located between clutch pawls

B and E, there should be .003" to ,005" side clearance between each projection

G and clutch pawls B and E, when the clutch pawls are rotated. See Fig. II-15.

TO ADJUST:  Starting with the low side of eccentrics A and F upward, rotate
eccentrics inward, symmetrically as required;

REASON: To maintain porper alignment of each projection G and clapper C.

With solenoid L energized and any projection H of clutch E located between

clutch pawls F and J, the point of clapper K should align centrally with the

point of projection H., See Fig. II-8,

TO ADJUST:  Loosen screws B and move solenoid assembly to right or left as

required.
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REASON: To establish the normal position of clapper K and ensure disabling
of clutch E. |
10) With solenoid A energized, there should be .006" to .008" clearance between the
lower side of clapper B and the upper surface of each projection on clutch C.
See Fig. II-16.
TO ADJUST: Loosen screws holding solenoid A and move solenoid as required.
REASON: To ensure engagement of clutch C when clapper B is raised.
11) With solenoid L energized and any projection H of clutch E located between
clutch pawls F and J, there should be .001" to .003" clearance between the
pads on clapper K and projections of clutch pawls F and J. See Fig. II-8.
TO ADJUST: Bend projections on clutch pawls F and J as required.
NOTE: If excessive bending of clutch pawls F and J is required to
make above adjustment, reset eccentric posts G and I (one at a
time) to lower clutch pawls F and J, maintaining .003" to .005"
side clearance between projection H and clutch pawls F and J.
(See Test No. 7)
REASON: To ensure that clutch pawls F and J have a full hold on projections
H and releasing clearance over projections H when solenoid A is
energized.
12) With solenoid L energized, and any projection H positioned by clutch pawls -F

and J to limit on the point of clapper K, all play of shaft D should be taken
up toward the front of the unit, and there should be from .005" to .008"
clearance between the high surface of the teeth of clutch driver C and clutch
E at their closest possible point. See Fig. II-8.

TO ADJUST: Position and tighten clutch driver C as required.

(Draft E2150) For Form 3738
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REASON: To ensure correct clearance between clutch members C and E and
prevent an early disengagement of clutch members, resulting in
the 1/10 clutch E not being driven to its normal position between
clutch pawls F and J.

13) With any projection D of clutch F located between clutch pawls E and G any

hole of disk B must align with hole in bracket C and there must be .025" to

035" clearance between bracket C and disk B, See Fig. II-10,

TO ADJUST: Loosen set screw I and position disk B as required.

REASON: To establish the normal position of disk B.

14)  With any projection D of clutch F located between clutch pawls E and G, the

hole in lamp holding block A must align with the hole in disk B and there

must be .025" to .035" clearance between disk B and lamp holding block A,

See Fig. II-10,

TO ADJUST: Loosen two screws and position lamp holding block J as required.

REASON: To ensure that the light of lamp block A will reach solar cell
H at the time that a projection of clutch F is located between
pawls E and G.

15)  NOTE: Prior to Test, solenoids H and K should be centralized in slots
G and L or mounting bracket F. With solenoid H energized, the
teeth of clutch member B should have a full hold with the teeth
of gear A. See Fig. II-13,

TO ADJUST: Loosen screws holding solenoid bracket F and shift bracket forward
or rearward as required,

REASON: To ensure rotation of paper feed rolls and proper form insertion.

(Draft E2150) ‘ For Form 3738
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16) With solenoid K energized the teeth of clutch member B should have a full hold

with the teeth on gear C., See Fig. II-13,

TO ADJUST: Loosen screws holding solenoid K and position the solenoid as
required.
REASON: To ensure rotation of paper feed rolls and proper form'ejection.

17) With solenoids H and K de-energized, there should be .003" to ,005" clearance
between limit J and clapper I, see Fig., II-13.,
TO ADJUST: Loosen screws holding limit J and position as required.
REASON: To ensure proper function of clapper.
18) With solenoid A energized, there should be .008" to .012" clearance between
latch E and 1lip C of clutch throw-out arm. See Fig, II-17.
TO ADJUST: With clapper B of solenoid A held against the core,slide solenoid
A up or down)as required.
REASON: To ensure passing clearance for lip C of clutch throw-out arm
and full engagement of clutch pawl.
19) With solenoid A at normal, latch E should have ,005" to ,0l0" overlap on lip
C of clutch throw-out arm. See Fig., II-17,
TO ADJUST: Turn screw D as required and secure with lock nut.
REASON: To ensure full hold of latch E on lip C and disengagement of

clutch members.

CARRIAGE TIMING SWITCHES

The carriage timing switches, see Fig. II-18, are located in a very compact package
on the right end of the tray. They are coupled directly to the program camshaft

through a pair of gears (A) with a 1:1 ration.

(Draft E2150) For Form 3738
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There are six timing switches contained in the package and each switch consists of
a solar cell D activated independently during different time intervals by its
corresponding beam of light H through a rotating disk E. This disk is made of
darkened plexiglass in which there are slots F, each set of slots being spaced

at six different diameters around the disk. The plexiglass in the slots is
transparent. As the disk rotates between the solar cells and the light bulbs

each set of slots on one diameter will control one of the switches.

Refer to timing chart, Fig. II-19, for information concerning the making and braking

of each one of these switches.

PUSHER FINGERS AND PRESSURE ROLLS

The pusher fingers and pressure rolls are controlled by cams on the program camshaft,
see Fig, II-20. As the program camshaft turns, the pusher cam C drives the pusher
cam follower B, This causes pusher finger T to be driven forward to contact the
form, which is then squared and forced out to the proper starting position. The
pusher fingers move forward from 10° to 50° of the program camshaft. At 75° the
pressure rolls are lowered very rapidly against the driving roll, because the
pressure cam arm H comes off the high point of the pressure roll cam G and is
tensioned by spring F. Also, from 75° to 80° of the program camshaft, have the
pusher fingers retracted completely. From 80° to 100° of the program camshaft

the pusher finger 1ift cam b actuates pusher finger 1lift bail E to 1lift the

pusher finger clear off the form. Now at 144° the program camshaft with the form
in the proper starting position, the driving rolls drive the form into the machine.
Once the form is properly positioned the program camshaft will turn again and the

pressure rolls stay down until 195° of the program camshaft.

(Draft E2150) For Form 3738
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At 195° they start to 1lift and are fully raised at 205°, They stay up during posting,
216°, and are lowered again when the machine is driven into the writing routine. The
pressure rolls begin to lower then at 220° and are down at 230°, This allows the
form to be driven in and out to write the new data on. As the writing occurs at

288° of the program caﬁshaft, the pressure rolls are down but when this is

completed, the pressure rolls go up to 300° and are fully raised at 315°, The pusher

fingers move down at 315° and they are completely lowered at 340°,

MAGNETIC HEAD ASSEMBLY

The magnetic head assembly, see Fig. II-20, located on the right side of the
carriage, has three independent heads O. One head is for the line find system,
the other two heads are for the X and Y stripes respectively. With these heads
it is possible to read, erase or write data during different portions of the

program camshaft cycle.

The magnetic head is a device which contains basically a laminated core and a
winding. The winding is around one part of the core leaving the rest of the core
free. This core has a horseshoe form separating one end from the other by a silver
plate, The open end is located directly opposite to the magnetic stripe. This
arrangement will force part of the magnetic flux in the laminated core to bridge
through the air at the gap filled by the silver plate. As the stripe is sliding
under the head the magnetic flux which leaves the core will find a path through

the stripe back to the core on the other side of the gap. The stripe is of
magnetizable material which will orient magnetically depending on the flux direc-

tion,

(Draft E2150) For Form 3738
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MAGNETIC HEAD ASSEMBLY - continued

Now the direction of the flux through the core will depend on the direction of
current flow through the winding, this being controlled by the write amplifier cir-
cuit and the electronic section. The reversal of magnetic orientation on the stripe
will cause during a read operation an induced voltage or read signal in the winding
around the laminated core. Each magnetic head is mounted on a holder M which pivots
on shaft S and has post L which through spring K will tension the magnetic head drum
on the driver roll. Bracket N will rock head assembly up if cam I lowers the cam
follower arm J. Bracket N pivots on shaft S, There is also an idler P mounted on

a frame Q in front of the head assembly and its purpose is to keep the form against
the tray through spring tension R, straightening out the form before the stripes

slide under the heads.

The magnetic head assembly will be lowered at 75° and be completely down at 90°
of the program camshaft. It will not 1lift until 165° so that during read 1h4k4°,
the heads are down. At 165° the head assembly starts to 1ift off the form and
is completely up at 180°. During posting, 216°, the head assembly will be up.
If the machine enters after posting a writing routine, the heads will lower and
be completely down at 320°, When writing is perfofmed at 288°, the heads are
down and after it is performed and the program camshaft cycles into home

position they will start to raise at 295° being up at 310°.

(Draft E2150) For Form 3738
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Figure II-20

Figure II-21

Figure II-22
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INNER FORM GUIDES AND MANUALLY RETRACTIBLE FORM GUIDES

There are two fixed form guides A on the tray, one on the cuter right and the other
on the left end, see Fig., II-20. They can only be repositioned by loosening their
mounting brackets., The fixed form guide on the right has a definite relation with
respect to the magnetic stripe on the form and the magnetic head. The fixed form
guide on the left can be positioned for forms of 16 1/2" or 19" width. There are
also five manually retractible form guides D, see Fig. II-1, which serve as a
limit for the left edge of the form and when active take over the function of

the fixed form guide on the far left. If any one of these guides are pushed
forward by a knob on the back part of the tray, the corresponding form guide

will lower on the front part. The form guide will be held up or down by means
of a flat spring detent F limiting in a knotch on the slide which goes from the
rear part of the tray to the front. This slide is connected on its front part

to the tail of the mounting bracket holding the guide.

These manually retractible form guides are numbered from one to five for different

forms as shown below,

Manual Retractible Meant For Forms of
Form Guide the Following Width
No, 1 6"

No., 2 8n

No. 3 0"

No. 4 12"

No. 5 14 1/2n

(Draft E2150) For Form 3738
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CHECK LIMIT ASSEMBLY (FORM LIMITS STYLE 10)

The check limits H are on shaft E which is held by support plates D and support
bracket C under ledger pan B, see Fig., II-22. These form limits, 5 in total, when
active provide a limit and support for forms as a check for example, so that they
are easily inserted and retain an aligned position for printing. The limits pivot
on shaft E and when inactive are below ledger pan B. When the limits are required,
shaft E is turned so that limits H pass their lower bend portion through a slot in
ledger pan B and limit any incoming form. The turning of shaft E so that limits H
get in active position, is controlled by solenoid A, and moving link C, refer to
Fig. II-23. Link C got as its front end round nut D, which will rock actuator F,
Fig. II-22, and so turn shaft E with limit H. Solenoid plunger and link C return
to normal position by spring tension as well as the check limits.

Check stop solenoid is energized after the ledger has been read and positioned
through line find. The energizing of this solenoid is conditional with switch S 2001,
see Fig. II-21. In order to be able to insert an additional form after the ledger
has been read, the printer must be prevented from tripping and cycling. This is done

by the NOW AUTO KEY, which prevents MB#2 solenoid to be energized.

Test and Adjustments -

1) For 1 1/2" statement printing line, locate support plates D on shaft E to front
of slot in support brackets C of the statement and ledger pan B. See Fig. II-22.
For 1 3/4" statement printing line, locate support plates D on shaft E to rear
of slot in support brackets C of the statement and ledger pan B.
TC ADJUST: Loosen nuts holding screws I and spring post G and locate support

plates D as required.

REASON: To establish the correct printing line.

NOTE: When the printing line is not specified, use the 1 3/4" position.

(Draft E2150) For Form 3738
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2)

3)

L)

5)

6)

For 1 1/2" printing line locate round nut D in forward hole of link C. For

1 3/4" printing line locate round nut D in rear hold of link C, See Fig. II-23.

TO ADJUST: Locate round nut D as required.

REASON: To establish the correct printing line.

NOTE: When the printing line is not specified, use the 1 3/4" position.

With pivot arm F limiting against post G, all form limits H should be below the

top surface of the statement and ledger pan B by .025" to .030". See Fig. II-22,

TO ADJUST: Loosen set screw in form limits H and rotate as required.

REASON: To ensure that form limits H do not interfer with form insertion.

With the carriage open and solenoid A energized, the horizontal and vertical

corners of form limits F should align with the surface of the statement and

ledger pan E as shown in the insert., See Fig. II-23.

TO ADJUST: Position solenoid bracket B as required.

REASON: To ensure correct position of form limits F when solenoid A is
energized.

With pressure fingers A and torsion springs J assembled to ledger and state-

ment pan B, a pressure of 30 :.3 grams should completely deflect the pressure

fingers A until level with ledger and statement pan B, See Fig. II-22,

TO ADJUST: Rotate knurled spring tensioner K as required.

NOTE: The above Test and Adjustment should be made prior to assembly of
the statement and ledger pan B into carriage.

REASON: To provide retaining pressure required for the manually aligned
form.

With the feature, "Form-Dual Independent Alignment" and machine completely

assembled, insert the manually aligned form into the carriage until the lowest

line of the form heading aligns with the line on form table B for the first

printing line, and to the bottom of the last printer line for each succeeding

line thereafter.

(Draft E2150) For Form 3738
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—t

6) (continued) This should provide for six (6) lines of printing per inch, with
good visible spacing. See Fig. II-24,
TO ADJUST: Loosen screws holding form table B to brackets A and move table B
up or down as required.

REASON: To provide optimum form alignment.

PLATEN SPACING

Platen spacing for the journal roll is actuated by a cam B, Fig. II- , mounted on
program camshaft at the right end of the tray. The high portion of the cam contacts
roll on screw F, Fig. II-25, to provide one space of the platen at 330° of the
program camshaft rotation. The lower part of G is moved forward which moves pawl

D rearward to turn ratchet E and the platen one space. Pawl D is returned to

normal by spring tension.

Test and Adjustments -
1) Platen A should be free to turn and have no more than .0l2" side play be-
tween end plates M. See Fig. II-26.
TO ADJUST: Use space washer J between end plate M and clip D on all non-split
platens.
REASON: To aid in maintaining vertical alignment of type print.
2) Split and normal platens A should be free to turn, and:
a) Platens A should have no more than ,0l2" side play between end plates M.
b) The clearance between platens should not exceed .031". See Fig. II-26.
TO ADJUST: a) Use space washers J between end plates M and clips D as
required.
b) Use space washers N between platens A and end plates M

as required.

(Draft E2150) For Form 3738



Seco II BURROUGHS - SERIES E2150 INSTRUCTION BOOK v ) 30

Figure II-24

Figure II.25

Figure IT-26
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3) With carriage open, paper fingers I should contact platen C evenly, and have
at least ,005" clearance under lower edge of aligning bail J. See Fig. II-27.
TO ADJUST: Bend paper fingers I as required.
REASON: To retain forms with carriage in its open position. To aid in
maintaining vertical alignment of type print.
L) With the carriage in its closed position, rollers I on right and left support
arms C should have a full hold without bind on hook arms H of carriage open
and close shaft. See Fig. II-28.
TO ADJUST: Bend hook arms H as required.
REASON: To énsure positioning upper paper table E in open and close operations.
5) With a full keyboard indexed, type impression should be uniformly dense at
top and bottom, in center and end positions of platen. See Fig. II-26.
TO ADJUST: Loosen screws C and K. Raise or lower platen A as required and
tighten screws K with nuts L. Starting with the dot on eccentrics
B at 12 o'clock, adjust eccentrics B as required for correct
horizontal alignment of platen A, and lock eccentrics B with
screws C.
NOTE: On unit assembly, place carriage on fixture J12922 and adjust
eccentrics B for correct indicator read in.
REASON: To establish correct position of platen in relation to type.
6) The open and close bail A and space bail B must be parallel to the bearing
surfaces of the raceways in casting within .010" from end to end. See
Fig. II-29.
TO ADJUST: Weave open and close bail A and space bail B as'required.
REASON: To provide uniform movement of bails with carriage in center and
end positions.
7)  The inner carriage shaft assembly E should have clearance not to exceed .008"

between carriage sideframes I. See Fig. II-26.
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TO ADJUST: Insert one shim H between sleeves G and R & L carriage sideframes
I if required. If necessary, insert additional shims F between
sleeve G and R & L inner carriage shaft assembly E as required.
REASON: To ensure clear type impression.
8) A1l pressure rolls B between R & L end rolls on upper pressure roll assembly
should contact platen C with equal tension. See Fig. II-27.
TO ADJUST: Bend the front ear on support brackets A as required.
REASON: To prevent journal from slipping when carriage is open.
9) With the carriage in the open position, the lower arm of pressure roll release
lever A should have a full hold on the stud H in lever B. See Fig. II-30.
TO ADJUST: Bend lower arm of the pressure roll release lever A as required.
REASON: To permit insertion and alignment of journal paper.

10) With carriage closed there should be no less than .020" clearance between
platen C and form support G at both ends and center of platen and the form
support should not contact ribbon guides H. On series F4000, F5000 and
F60CC recheck the test after ribbon cover is installed to ribbon posts.

See Fig. I1I-27.
TO ADJUST: With screws F loose, relocate form support G as required.
REASON: To provide clearance for correct feeding of forms.

11) With the carriage in its central position, there should be equal clearance
between rollers C and end of enclosed cam B when carriage is in the open and
closed positions. See Fig. II-31.

TO ADJUST: Turn eccentric D as required.
REASON: To ensure correct timing of carriage closing in relation to
printing.

12) With inner carriage A in both open and closed positions, open and close
bail G should be free to move forward and rearward between rollers E in slide

F along the length of the bail. See Fig. II-31.

(Draft E2150) For Form 3738



Sece II BURROUGHS - SERIES E2150 INSTRUCTION BOOK 34

Figure II=30

Figure II-31

Figure II=32
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13)

14

15)

TO ADJUST: Recheck Adjustments No. 6 and No. 1l.

REASON: To ensure that bail G does not prevent the carriage from moving

freely during tab and return,

With a full keyboard of fives indexed, cycle machine to 150°, There should

be .137" to .142" clearance between platen A and type O at both right and left

ends of platen. Cycle the machine and permit clappers P of the read-in unit

to limit add racks Q in the No, 5 position. Continue to cycle the machine to

150°, There should be ,137" to .142" clearance between platen A and type O

at both right and left ends of platen. See Fig. II-26.

TO ADJUST: With screws K just snug enough to retain platen height, loosen

screws C and adjust eccentrics B as required. Retighten screws
K and C,

REASON: To provide correct relation between platen, type and hammer section.

a) With the carriage closed manually check the arm of bail A not to bind
against stud N in the Platen Feed Shaft Assembly J.

b) With the carriage open and paper table E rearward there should be clear-
ance between roll M on interlock assembly K and the entire length of the
platen feed bail L. See Fig. II-28,

TO ADJUSf; Weave bail A as required.

REASON: a) To allow the feed shaft assembly J to limit against roller M.

b) To permit unrestricted movement of interlock K with paper table
E rearward.

With carriage closed, high side of eccentric stud C forward, and space pawl

D moved to its extreme forward position against ratchet gear B, the platen

should be spaced in multiplier of 1/6" spacing as indicated by space selector

A, See Fig. II-32.

TO ADJUST: Turn eccentric E as required, starting with high side down.

REASON: To ensure uniform spacing of platen.
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16) With space pawl D in its extreme forward position without binding, and adjusted
in accordance with Adjustment No. 15, there should be no more than .006" clear-

ance between space pawl D and eccentric post C. See Fig. II-32.

TO ADJUST: Turn eccentric post C as required, and determine clearance

visually.
REASON: To prevent over space of the platen.
NOTE: Carriages with split and normal platens, Adjustments No. 15

and No. 16, should be performed on left side also.

17) With the carriage closed and centrally located on the carriage rails, apply
slight pressure rearward to center of platen C to remove play. There should
be clearance not to exceed .003" between pads E and the closest position of
spacer sleeves D, determined by rotating platen shaft. See Fig. II-27.

TO ADJUST: Raise or lower pads E as required.
REASON: To provide an overthrow limit for platen C in the closed position
to improve alignment of print.

18) With the carriage open and the right and left support arms C limiting on
square studs B in carriage end D, eccentric rollers F should limit upper
paper table E evenly on bearing plates G. See Fig., II-28,

TO ADJUST:  Turn eccentrics F as required. |
REASON: To establish normal open clearance between aligning bail and
platen.

19) With carriage in its open position, set high side of eccentric étud C at
approximately 9 o'clock, set high side of eccentric screw D at approximately
9 o'clock and against forward end of the elongated hole in E. Rotate program
camshaft until highest point of space cam B is in contact with eccentric stud
C (approximately 33%0°) at this point platen ratchet F should have spaced one

tooth. See Fig. II-33,
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TO ADJUST: Turn eccentric stud C as required.
REASON: To ensure form spacing.

20) With carriage in its open position, rotate program camshaft until highest point
of space cam F is in contact with roller A on eccentric stud C (approximately
230°). Space pawl G should fully drive ratchet gear F into its detented
position without a bind. See Fig, II-33.

TO ADJUST: Re-check Adjustment No. 19.
REASON: To prevent platen over spacing.

21) With the carriage in its open position, slowly rotate program camshaft from
%30° until space pawl G and tooth of ratchet F are aligned point to point,
as illustrated. Manually raise space pawl G, there should be .050" to .060"
clearance between space pawl G and tooth of ratchet F. See Fig. II-33,

TO ADJUST: Turn or move eccentric screw D as required.
REASON: To ensure return of space pawl G to its normal position, and

manual back spacing of platen,

INDEPENDENT PLATEN SPACING

Independent platen spacing on the E2000 is controlled by allowing pawl A or
P, see Fig. II-34, to space the left or right platen. Pawl A can space the left
platen if left indexing arm B permits A to engage on the left ratchet gear of the
platen shaft, by raising arm B. Indexing arm B has at its rear end a stud D, that
runs in enclosed cam C. Enclosed cam C is on the bail fastened to the left end of
shaft F, which is held by the side frames on.either end of the carriage. On this
shaft are skids G and J which control the movement of indexing arms B and O re-
spectively. Bracket H and I are fastened to the second carriage rail counted from

the front with their projection pointing to the back of the machine.
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Figure II=34

Figure II=35
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Now, as the carriage moves from one side to the other for example, indexing skid G
will pass over the projection of bracket H rocking E around and positioning C and D
as shown on Fig., II-34, Indexing arm B is raised and allows pawl A to space only
the left platen when indexed. The carriage will continue moving and at another
position (depending on the programation of the machine and location of skids G and
J will index skid J by passing under bracket I and rock the shaft in the opposite
direction., This will cause N and M to be positioned, raise indexing arm O and

permit pawl P to space only the right platen, when the spacing occurs.

Tests and Adjustments -

1) With cams C and N indexed by skids G and J studs D and M in the right and

left indexing arms B and O should seat in detents of cams C and N. See

Fig. II-34,

TO ADJUST: Position skids G and J as required.

REASON: To properly locate studs D and M in enclosed cams C and N,

2) a) With the high portion of indexing skid G positioned over the projection
of plate H, the front end of left indexing arm B should be in a raised
position, allowing pawl A to space the left platen. See Fig. II-34,

b) With the high portion of indexing skid J positioned under the projection
of plate I, the front end of right indexing arm O should be in a raised
position, allowing pawl P to space the right platen.

TO ADJUST: a) Loosen bristo screws and position indexing skid G as required.

b) Loosen bristo screws and position indexing skid J as required.

REASON: To ensure positive indexing from skids G and J and permit in-

dependent vertical spacing of two forms.
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CARRIAGE OPEN SOLAR CELL

The carriage open solar cell assembly is located on the left carriage sideframe
and is actuated by the carriage open mechanism. The whole assembly consists of a
lampholder, see Fig. II-35B, enclosing a light bulb, which produces the beam of
light. The lampholder is fixed by bracket A to the carriage left sideframe. The
solar cell is mounted on an independent bracket E attached to the lampholder in
such a way, that the solar cell is in front of the outcoming beam of light. The
carriage open mechanism actuates a shutter C which can move in and out of the space
between outcoming beam of light from the lampholder and solar cell as the carriage
open or closes respectively. Thus, when the carriage is open, the light shutter
will interpose between beam of light and solar cell and when the carriage is closed,

the shutter moves out allowing the beam of light to reach the solar cell.
Test and Adjustments -

1) With carriage in oben position, light shutter C should align centrally between
light block B and mounting bracket A of photo cell D. See Fig. II-35.
TO ADJUST: Loosen screws in bracket A and shift bracket as required.
REASON: To prevent interference with light shutter C and stationary parts

when opening and closing the carriage.

2) With carriage open, paper fingers I should contact platen C evenly and have at
least .005" clearance under lower edge of aligning bail J. See Fig., II-35.
TO ADJUST: Bend paper fingers I as required.

REASON: To retain forms with carriage in its open position.

MOTOR BAR TWO SCLENOID

The stripe ledger unit has a solenoid which when energized will trip motor bar

2 in order to cycle the printer,
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When the machine is in a blank card or read operation, the printer is in its normal
position at zero degrees. After the blank card operation has been performed or after
an ordinary read operation, where the data has been read and the form located pro-
perly, the printer has to cycle, If an Auto operation is indexed, motor bar 2 would
energize, trip the printer and start cycling. By doing this, the printer must go
through a normal tripping routine, closing the carriage first which is open, then
energize in sequence the tappet solenoid, start relay and machine trip solenoid.

If a Non Auto cperation is indexed by having the Non Auto key depressed, motor
bar 2 solenoid will be not energized, this allowing the insertion of some additional
form after the ledger has been read.

The motor bar 2 solenoid is fixed to the inside of the right printer frame,
under motor bar 2 slide A, see Fig. II-36. Solenoid plunger D is linked to slide
A directly so that when solenoid E energizes and pulls plunger D inward, slide A

will lower and rock drive trip arm C around. This will trip the printer mechanically.

Tests and Adjustments -

1) With Motor Bar 2 held fully depressed, plunger D of solenoid E should just
contact the core of the solenoid. See Fig. II-36.
TO ADJUST: Loosen screws F. If necessary, lower solenoid E to permit full

depression of Motor Bar 2, then position solenoid E as required.

REASON: To ensure maximum power from the solenoid to trip the drive.

2) With Motor Bar 2 in its normal position and drive trip arm C limiting against
eccentric screw B, there should be .020" to .025" clearance between the stud
in motor bar slide A and drive trip arm C. See Fig. II-36.
TO ADJUST: Turn eccentric screw B as required.
REASON: To establish pre-travel of Motor Bar slide A, ensuring the tripping

of the drive.
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CARRTAGE OPEN LOCK SOLENOID

In order to prevent the manual opening or closing of the printer carriage during
a blank card, read, write or posting operation, the stripe ledger machine has a
carriage open lock solenoid.

The carriage open lock solenoid is fixed to the outside of the right auxiliary
side frame by bracket E, see Fig. II-37, Clapper G, when solenoid C is energized,
will rock blocking arm B around, causing step on arm B to move behind stud A. This

will prevent indexing a manual carriage opening or closing by key I.

Tests and Adjustments -

1) With clapper G contacting the core of solenoid C, there should be clearance
not to exceed .010" between the vertical surface of the step in interlock B
and the rear of stud A, See Fig. II-37.
TO ADJUST: Turn eccentric H as required.
REASON: To permit indexing interlock B.
2) a) With clapper G contacting the core of solenoid C, there should be clear-
ance not to exceed ,010" between the upper surface of interlock B and stud A.
b) With clapper G limiting against clapper limit F, depress the carriage open
and close key I. Stud A should have passing clearance over the top of
interlock B, See Fig. II-37.
TO ADJUST: a. Move solenoid bracket E forward or rearward as required.
b. Loosen screws D and locate clapper limit F as required.
REASON: a. To permit energizing of solenoid C.

b. To permit depression of the carriage open and close key I.

ENFORCED USE OF MEMORY ADDRESS KEYS

When a pin is active in lane 53 or a manual key is depressed, the lock relay

is energized to open the machine drive trip circuit.
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This prevents the machine drive from tripping until a memory address has been indexed
on the keyboard. Upon indexing a memofy address on the keyboard, see Fig. II-38,
switch H, is opened allowing the machine drive trip solenoid to be energized.
Depressing a memory address key cams slide A forward. Stud on slide A, contacts
one of the fingers of bail B, rocking its bail arm forward. Bail arm of B has a stud
attached to it, which when rocked forward will push projection of bail I to the front,
turning arm of I away from switch H. This will allow switch H to restore, drop the
lock relay and permit tripping the machine. With all memory address keys restored,
both slides A are rearward and the ear on arm of bail I holds the plunger on switch

H depressed through the tension of spring J.

Tests and Adjustments -

1) With no key in the memory address columns depressed and fingers of bail B
limiting against the studs in slides A of the memory address columns, there
should be .,025" to .035" clearance between the ear of bail I and the body
of switch H.

TO ADJUST: Bend ear of bail I as required.
REASON: To ensure transfer of switch contacts and maximum life of the

switch.
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READ-WRITE HEAD CIRCUITS

One read-write head is used for each stripe. A Read/Write head, Read
Amplifier (RA), Write Amplifier (WA) and its control circuits are shown in
Figure IV-1. During the write operation the head is controlled by the write
Amplifier, CR1l and CR2 are reverse biased so that the write signals to the
head are isolated from the Read Transformer. During a read operation CR1
and CR2 are forward biased so that the voltages induced in the head are
inputs to the transformer. Pins 16 and 25 of the WA are wired to transistor
collectors and are effectively an open circuit except during write ledger
and BC operations. The two 1.6K resistors are across the head during a
read ledger operation but the 3.2K combined resistance is so high compared
to the head and read transformer that there is very little effect on the
circuit.

Figure IV-2 shows the DC current path at static and during Read ledger.
The AC voltage Pulses produced by the head during Read are also shown.

Note that, the diodes are forward biased. This bias condition is produced
by current fromv-IOOV through the 2.4K resistor, through two parallel cir-
cuits consisting of 1.6K resistors the halves of the primary transformer

winding and the 10K resistor to ground.
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The voltages pulses induced in the head by changes of flux on the stripe
will cause currents to flow in the primary winding of the transformer. The
transformer is a 1 to 2 ratio transformer with the secondary center tap
connected to ground. The secondary winding then, will produce two pulses
that are identical in shape to the input. One of the secondary pulses will
be 180° out of phase with the input. Each of these pulses will be applied
to a read amplifier which will produce a READ AMP pulse for each positive
peak of the input pulses. The outputs from the two read amplifiers are
gated together through an OR gate to provide the read amp pulses from

one stripe.

WRITE CURRENT

During the BC and write ledger operation the Permit Write FF (PWFF)
will be set and the PWFF signal will be high., Either the 9XFF or NOT 9XFF
signal will also be high, This will cause the inputs to the Write Amplifier
at either pin 12 or 17 to be high., The WA circuit, which will be covered
in detail later, will cause either pin 25 or 16 to go to ground. Figure
IV-3 shows the current flow when FF9X|s set. Note the direction of current
flow through the head and that the diodes are reverse biased to isolate
the read transformer. Figure IV-4 shows the current flow when FF9X is
reset, (NOT FF9X is high). Note the direction of current flow in the

head and that the diodes are reverse biased to isolate the read transformer.,
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The reversal of current through the head, under these two condition, will

produce the reversal of flux in the head necessary to write data on the stripe.

WRITE MONITOR PULSE

During the write operation the static voltage at the junction of the
two 1.6K resistors is approximately -30V. This voltage results from the DC
current flow as shown in Figures IV 3 and 4. Since the head contain a coil
and magnetic material it is an inductive device. The impedence,inductance
and resistance,of the head will appeaf as a large resistance during the
changes of head current due to the setting and resetting of FF9X. Since
the head is in series with one of the 1.6K resistors and this combination
is in parallel with the other 1.6K resistor there will be a change in the
voltage at the junction of the two 1.6K resistors. This voltage change is
aided by the spike induced in the coil by the changing magnetic field of the
head. The voltage change at the junction of the 1.6K resistors is approximately
15 volts (=30V to =45V), The duration of the voltage is the length of time

required for the current in the head to reach maximum in the new direction.

WRITE AMP AND MONITOR CARD

Figure IV-5 shows a block diagram and pulse chart for the write amp and
monitor card. The inputs at pins 12 and 17 of the Write :mp and monitor card
are controlled by the PWFF and FF9X or NOT FF9X signals. Since FF9X controls
pin 12 and NOT FF9X controls pin 17 one of these pins will be high, OV, and

the other will be low, =4V, at any given time while PWFF is set,

(Draft B 2150) For Form 3738



Sec. IV BURROUGHS - SERIES E 2150 INSTRUCTION BOOK 5

\
A
+
'

ITE MoN TR
";eru-r' g WRITE —
A HEAD .
A
JouFF~ <] 324\/ 60
e 4
- A
>, > 19%) N
L ' ?

—>—> DE NeT E CuRRENT To
CRUSE MHEAD> MARGNETIEIM

A

Fic TY-3

Y

&
-

A

——3————> DE NeTES ZJURRENTTO
CAUSE WEARD MugNETIIR

; Fle W—4&

(Draft E 2150) For Form 3738



6 BURROUGHS - SERIES E 2150 INSTRUCTION BOOK Sec. IV
21 | 22
/2 —1BuF¢ QHR’K'E?ﬁ'_)'Q >
— _i‘ii | y WER /\;EAD
WRITH QS Qb Q7
/€ AR/ {>—Tr i chcf PuLS INY s 2
2 VEPN o HAmp STRRK
R3
/7 --——Bu#£%——{{fé§§,,fﬁ/é>—
DKV VER
FET LEseT SET CESET SET
b 12 ©VY
FFINsFUIFF _qy
. oy
s
FFF% o Pid FE -4V |
REAG Cukie NT \ / \
SIMA MEN)PR R
. 30
7 18 \/ V \/
-l s
s 2.4V~
BT Sesie dﬁfg CH» \/ \/ v
-8v
° goul
Fse &1
-4
o
R 5 '\ J\ ’\
...4? [\ ‘
o
Piw 15 TF
- L. ]

o .
F,;,QL ou7 Pul itf 1618 ta

-

WRITE BmPLlif /653 AND Mot iTeR B Lok L1#4

AND S/6e & &

O h AT

Fle T -5

(Draft E 2150)

For Form 3738



Sec. IV BURROUGHS - SERIES E 2150 INSTRUCTION BOOK 7

The circuit diagram of the Write amplifier and monitar card is shown in Figure
IV-6. Assume that FF9X is reset and pin 12 is at -4V. Current will flow from
-4V of the input signal through resistors 10DD17 and LL16UU to +15V. Since
these resistors have a 10 to 1 ratio a negative voltage appears at the base
of Ql. Ql will be on due to its emitter being at ground. Current will flow
from ground through transistor Q1 and resistors S17Z and B13K to +15V
establishing a positive voltage on the base of Q2. Q2 will be off since
its emitter is at ground. Pin 25 is effectively an open circuit and no
current flows through the head from this source.

With FF9X reset, NOT FFOX will be at OV and cause pin 17 to be high,
current will flow from ground at pin 17 through resistors CC37LL and
LL350U to +15V. The base of Q3 will be positive and Q3 will be off., The
resistance network KK32TT, DD28MM and LL35UU establishes a negative voltage
at the base of Q4. Q4 will be on. Current will flow from -100V through
the 100 '‘ohm, 2.4K resistors, a parallel circuit consisting of the lower
1.6K resistor and the upper 1.6K resistor and the head in series, pin 16,
Q4 to ground. This circuit provides quantity and direction of current in
the head to encode the sﬁripe.

If the FF9X is now set the voltage at pins 12 and 17 will be reversed.
Q3 will be on and Q4 off,which is effectively an open circuit at Q4. Q1

will be off and Q2 will be on providing a ground for the head circuit.
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Current will now flow from -100V through the 100 ohm resistor, the 2.4K
resistor the upper 1.6K resistor which is in parallel with the lower 1,6K
resistor and the head in series, pin 25 and Q2 to ground. This circuit pro-
vides the quantity and direction of current in the head necessary to encode
the stripe in the opposite direction to that discribed in the previous
paragraph. Ql and Q3 are buffer circuits that provide the driving current
for the high voltage transistors Q2 and Q4, Q3 and Q4 provide the writing

current for the head.

WRITE MONITOR CIRCUIT

The 15V pulse (=30V to -45V) developed by the head circuit when the
current in the head is switched is applied to pin 18 of the write amplifier
and monitor card. The duration of the pulse at pin 18 will be the length
of time the current is changing in the head (80 to 100 usec.)

At static conditions the left side of capacitor C31S is approximately
-30V., The right side of the capacitor is approximately +2.4V., The 2.4V
is provided by the voltage divider network consisting of Resistors CS5L,
B2K, G11L and B20K and diodes C9L, C15L and C18L. Capacitor C7N stabilizes
the voltage on the left side of capaciter C31S and prevents power supply
variations affecting the circuit. The voltage divider network also provides
approximately +3.6 at the base of Q5. This is a threshold voltage which
must be overcome before an output pulse can be obtained. The circuit is
immune to noise below approximately 3.6V. Since the head is an inductive

device there is a tendency to ring during the switching of current.
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Capacitor C27S suppresses this effect and improves the leading edge of the
pulse to the base of Q5.

When the current in the head is switched in either direction a negative
pulse from -30V to -45V will appear at the left plate of capacitor C31S.
This will cause the right plate to go from +2.4V to -12.6V. The negative
swing will cause Q5 to be turned on and the base will remain slightly below
ground until capacitor C31S is discharged through resistor GllL, diodes C15L
and C18L and Q5. During the pulse,diode CI9L is reverse biased to prevent
capacitor €315 discharging through the bias resistor circuit. Capacitor
C31S and resistor GllL provide the RC time (approximately 80 us) that Q5
will be on. C1S5L and C18L are level shifting diodes.

The static voltages at capacitor S20CC are -4V on the left side and
O on the right. The -4V is supplied by the clamp circuit, resistor C22L
and diode A24J and the fact that Q5 is off. Q6 is on due to =15V through
resistor KK22TT. The base of Q6 will be slightly below ground.v Current
flow from ground through Q6, resistor U23BB and resistor B3LK to +15V, causes
the base of Q7 to be positive and Q7 to be off. Clamp resistor C38L and
diode A36J provides -4V at output at pin 26.

When the negative pulse from the head causes Q5 to turn on,the left
side of capacitor S20CC will go from -4V to ground. The positive voltage

swing on the right plate of the capacitor will cause Q6 to turn off.
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Q6 will remain off until capacitor S20CC discharges through resistor KK22TT
to slightly below ground. This RC time is 16.5 us and determines the length
of the pulse at pins 15 and 26. When Q6 is off - 4V from the resistor KK18TT
and diode LL20UU through resistors U23BB and B34K provides a negative voltage
at the base of Q7. Q7 will be turned on and ground through Q7 will be at

pin 26.

The output, at pin 26, will be a 16.5 us pulse from -4V to ground for
each reversal of current through the head. The trailing edge of the monitor
pulse occurs 16.5 u;ngr;he setting or resetting of FF9 which caused the
change in head current. The use of the monitor pulse will be discussed in

the monitor error circuits in Section V.

READ AMPLIFIER
The Read Amplifiers (one amplifier for positive pulses and one for negative

pulses which are inverted by the transformer, from each head) operate on the
frequency modulation principle for the detection of data and complement
pulses, Figure IV-7 shows a block diagram of the amplifier and some of the
wave forms associated with the amplifier. Figure IV-8 shows the circuit diagram

of an amplifier., +13V and -13V are developed on these cards for use on the
card by using a 51 ohm resistor and 13V zener diode., 15UF capacitors are used
as filters with the +13V, =13V and -4 voltages. The 13V supplies are used
here to remove any ripple or noise that may be on the 15V lines.
Quiescent DC Voltages

The first stage, Ql, is primarily an impedence matching stage.
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It operates as a class A amplifier and has a gain of approximately two.
Resistors C24L and D31M provide a bias voltage of +4,3V for the stage.
Base current through resistor D35M reduces the bias voltage to +1.1V at
the base of Ql. Capacitor C26L is a noise filter. Capacitor D33M provides
positive feedback for the circuit. Emitter resistor C22L provides the
feedback voltage for capacitor D33M. The emitter DC voltage of Ql is
approximately +.4V and the collector DC voltage is approximately 4.4V,
Resistor FF19PP provides -3VDC bias at the base of Q2. Resistor 23NN30
provides shunt feedback for circuit stability. Adjustable resistor 34FF41
enables a class A gain of eighty in the first two stages.
NOTE: Resistor 34FF41 should never be turned to the ground
position, If this is necessary to obtain a gain of
eighty the resistor should be turned back at least
1/2 turn, sacraficing some gain. Capacitor 30KK39
provides signal bypass of the unused part of the
adjustable resistor. Resistor EE2INN is the load
resistor for Q2.
Capacitors CC28LL and 21N28 provide AC coupling for the clipper thyrector
V28AA which clips .3 to 1.5V from the positive peaks of the signal. The AC
coupling makes the clipper operate independently of DC voltage drifts in Q2

and Q3 due to temperature changes.
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The thyrector was chosen for the clipper because of its .7V drop when forward
biased. Its reverse biased operation is the some as any diode. Resistors
34wh1, 34BB41 and C29L provide the clipping level. Resistor 34WL1 provides
for adjusting the clipping level, however, for machines of early construction
this adjustment should be set for ground potential on the moveable contact.

When more sensitive heads are awilable an appropriate adjustment of
resistor 34WL1l will be necessary.

Stage Q3 is a class A invertor amplifier, The signal inversion is the
primary function but a gain of two is also accomplished. Resistor C20L pro-
vides a bias voltage of -3.6V, Resistor R26Y provides shunt feedback for
circuit stability. Resistors D18M and D14M are emitter resistors which pro-
vide emitter feedback. Capacitor E16R provides signal bypass of the D18M
resistor. DC voltage at the emitter of Q3 is approximately -3.4V. DC voltage
at the collector is approximately -9.6V. Resistor V20CC is the load resistor
for Q3.

The DC voltage at the base of Q4 is -10.6V and the DC voltage on the
emitter is -11V, therefore, Q4 will be on and biased for class A operation.
-4 .5VDC appears at the collector of Q4 and the base of Q5. Q5 is an emitter
follower and the emitter will be slightly less negative than the base
(approximately -4.3V). This is the static voltage on the left side of
capacitor S14BB. The right side of capacitor S14BB is at approximately

+.5V due to current through resistors A8J, B12K, Q6 and resistor D6M.
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+.2V appear at the emitters of Q6 and Q7 and at the collector of Q6. Current
from =15V through resistors B4K and 5R12 to .2V at the collector of @6 provide
+,03V for the base of Q7. Q7 will be off and +15V will be at the left plate
of capacitor S2CC and at the lower plate of V11CC. Q8 will on since the

base is positive with respect to the emitter. The base of Q8 and the left
side of the capaé¢itor S2CC will be at -3.8V. The output at pin 7 will be at

4V,

Signal Levels and Operation of the Read Amplifier

A head signal between 35 and 70 mv peak to peak is acceptable, however,
a 50 mv signal is very desirable and will be assumed in this discussion.
The signal from the head is applied to pin 23 and transmitted to the first
stage, Ql, through capacitor D37P. Ql has a gain of two and the signal at
the collector of Q1 will be an exact replica of the input signal except it
will be 100 mv peak to peak. This signal is applied to Q2 through capacitor
X30HH. Q2 is a class A amplifier and has an adjustable gain of forty to one.
The signal at the collector of Q2 is an exact replica of the input signal
except that it is approximately eighty times as great or approximately 4V
peak to peak. The 4V signal at the collector of Q2 is applied to the clipper
thyrector V28AA through capacitor CC28LL. The right side of capacitor CC28LL
is at ground and the thyrector will start to conduct when the voltage on its

anode has reached +,7V.
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All of the positive signal above this voltage will appear through capacitor
21N28 at the base of Q3. If a 4 volt signal is applied, the clipped voltage
at the base of Q3 will be 1.3V (2V less .7V). The signal at pin 17 should be
an exact replica of the positive peaks of the input signal and should be be-
tween .3 and 1.5V in amplitude. If the signal at pin 17 is greater than 1.5V,
resistor 34WL1 should be adjusted. The reason for the 1.5V limit is to pre-
vent distortion of the signal in Q3.

The signal at the collector of Q3 will be inverted in respect to the
base signal and should be twice the amplitude (.6 to 3V).

The ﬁegative pulse at the Q3C Figure IV-8 is differentiated by capacitor
R23CC and resistors W18DD and 10PP17. The values of these components are
such that the signal on the base of Q4 is almost a sine wave. The signal
passes through zero at the center of the input signal at TP18 or at the
positive peak of the head signal. Q4 is a class A amplifier Inverter. The
first half of the signal at the collector of Q4 is a true representation of
the input signal on the base., The second half is distorted by the action of
capacitor V11CC. Capacitor V11CC is a feedback circuit from the schmidt
trigger (Q6 and Q7) and prevents double triggering the schmidt trigger from:
noise which might cause two output pulses at pin 7. Q5 is an emitter follower
used to furnish driving current for the schmidt trigger. As the signal at
the emitter of Q5 goes positive, the right side of capacitor S14BB is driven

positive also,
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Since Q6 is on, a low resistance path through resistor DM discharges capacitor
S14BB rapidly and the voltage on the right side of the capacitor rises very
little above +.5V. On the second half of the signal the emitter signal swings
negative. This negative voltage through capacitor S14BB causes Q6 to turn off
and forces S14BB to discharge through resistors AS8J and B12K. This RC time,
which is )j0 to 80 us, determines the length of the schmidt trigger pulse.
When Q6 is turned off, current flow through resistors B4K, 5R12 .nd A10J
will cause a positive voltage to appear on the base of Q7 which will turn
Q7 on. The voltage at the collector of Q7 drops from +15V to very rear ground.
This voltage change keeps Q5 low through capacitor V11CC and causes the right
side of capacitor S2CC to go to approximately =-11V. This turns Q8 off and
allows resistor LL2UU and diode LL6SS to provide a high output at pin 7.
The high output at pin 7 will last until capacitor S2CC discharges through
resistor LL2UU this will be 16 us. When capacitor S14BB has discharged and
the right side has become positive Q6 will again come on and will in turn
cause Q7 to go off due to current through the voltage divider B4K and 5R12
to +.2V at QEC. |

One -4 to O pulse of 16 us duration has been produced whose leading
edge concides with the positive peak of the head signal. The negative pulses
produced by the head are inverted to positive pulses by the center tapped

transformer secondary.
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These pulses operate another Read amplifier. The ocutputs from the two
amplifiers are gated together. The output from the gate is a 16 us pulse

for each pulse, positive and negative, produced by the head.

Beam of Light (BOL) Line Counter

During paper handling operations some method of detecting the location
of tﬁ%:ghring its travel into and out of the carriage is needed. The method
chosen was the counting of lines. To accomplish this a disc which contains
evenly spaced holes is mounted on the paper drive shaft just in front of
the paper drive clutch. The disc contains 10 holes and the distance between
each hole and its adjacent holes corresponds to one line (1/6") of form
travel. The disc is mounted between a solar cell and a light bulb. As
the disc rotates the beam of light from the light bulb to the solar cell is
interrupted by the disc, When the paper drive clutch is disengaged a hole
in the disc is aligned with the bulb and solar cell. The signals generated
by the solar cell, as the disc rotates, trigger an electronic circuit which

indicate form movement and/or location of the form in the machine.

BCL Amplifier

The BOL amplifier is designed to produce two pulses from the leading
edge of a hole in the disc. Since a hole in the disc is aligned with the
solar cell at normal, the first pulse produced by the BOL amplifier will

occur when the disc has moved to the next hole (1 space of the form).
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Two separate pulses are produced by the BOL amplifier circuit. The BOL
pulse is é 20 ps pulse which is timed to start at the center of the hole.
The write Sync (WS) pulse is a L6O ps pulse which occurs 8.5 to 9 ms after
the center of the hole. Each of these pulses occur at a frequency of 11.1
ms which is the time required to move the form one space. The holes in the
disc are of such size that the light reaches the solar cell approximately
2.5 ms and the light is blocked approximately 8.5 ms. BOL and WS pulses are the

standard =LV to O signals used throughout the machine.

BLOCK DIAGRAM AND PULSE CHART

Figure IV-9A and B shows a back diagram of the BOL Card and typical
signal for various points on the card. Ql is a trigger circuit for the BOL
card. Q2 inverts the signal and furnishes driving current for Q3 and Q5.
Q3 and Q4 form a 5 ms DMV. The purpose of this DMV is to guard against
triggering a BOL and WS pulse due to the clutch bouncing as the teeth of
the clutch engage to start the paper drive. This delay is initiated by the
trailing edge of the hole. Q5 and Q6 form a 1.25 DMV. This DMV is initiated
by the leading edge of the hole and its purpose is to provide a BOL pulse
which starts in the center of the hole. Q7 is an inverter which drives pulse
standardizers Q8 and Q10. Q8 provides the time duration for the BOL pulse.
The 20 pus  pulse will insure a good clock pulse for gating purposes. Q9 inverts

the pulse and provides driving current for the BOL signal in the machine.
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QL0 is a pulse standardizer which provides an 8.5 ms delay, from the center
of the hole, for the start of the WS pulse. Qll is a pulse standardizer
which provides a L60 ps WS pulse. The L6O us pulse will insure a good USMV
pulse for gating. Ql2 is an inverter and provides driving current

for the WS signal in the machine.

BOL/WS Circuit Quiscent Conditions

The voltage established on the base of Ql by the solar cell, resistor
C3L and BS5K is +.35V, This is positive in respect to the emitter and
Ql will be off. Resistors ClL, D8M and B12K will cause a negative
voltage at the base of Q2. Q2 will be on and its base will be held
very near ground. Resistors ClL and D8M will cause the collector of
Ql to be approximately -7.5V.

Current from ground through Q2, resistors V13LL and LLYUU to +15V
will provide a positive voltage at the base of Q3. Since Q3 is PNP
Q3 will be off. Current through resistors KK7TT and LLSUU provide
approximately -1OVlfor the left side of capacitor S10CC. The right
side of 1BBl1l will be near ground since QU will be on due to =15V through
resistor LL3UU. Current from ground through Q2, resistor W15DD and JJ11SS
to +15V will provide a positive voltage at the base of Q5. Since Q5 is

NPN it will be on. The left side of capacitor T18DD will be near ground.
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Current flow through Q6, resistors 32V39 and 35Xh2 will cause the base of
Q6 and the right side of capacitor T18DD to be near -LV. =LV through
Q6, resistors D2DM and A23L cause Q7 to be on. With Q7 on the voltage
at the left side of capacitors S26CC and N22EE will be near ground.
-15V through resistor KK29TT will cause Q8 to be on. The base of Q8
and the right side of capacitor S26CC will be near OV. Current through
Q8, resistors HH23RR and LL17UU to +15V will cause approximately +1.5V
at the base of Q9 and Q9 will be off. Current through resistors KK21TT
and diode NN19UU provide a =LV signal at pin 15 (BOL).

-15V through resistors 35MML2 and 33KKLO will cause Q10 to be on.
The base of Q10 and the right side of capacitor N22EE will be near OV.
The left side of capacitor S30CC will also be near OV. =15V through
B31K will keep Q11 on. The base of Qll and the right side of S30CC
will be near OV. Current through Qll, resistors 3LPL1 and DLIM cause
approximately +1.5V at the base of Ql2. Ql2 will be off and current
from -15V through resistors C35L and diode A37F will provide a -LV signal

at pin 16 (WS).

The BOL and WS Pulses
Approximately 1.25 ms after the driving member of the paper drive clutch
has engaged the driven member the trailing edge of the hole in the disc

will interrupt the light to the solar cell.
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As the light to the solar cell is cut off the voltage developed by the

cell will decrease. As the voltage on the base of Ql goes negative Ql

is turned on at about -.17V. The base will continue in a negative direction

to about -.2L4V. Current flow from ground through Ql, resistors D8M and

B12K will cause +1.5V will appear at the base of Q2 turning Q2 off. -LV is estab-
lished at the collector of Q2 by resistor BlLK and diode E1l6L. Current flow -LV
through diode M13T and resistors V13LL and LLYUU to +15V cause a

negative voltage on the base of Q3 which turns Q3 on. The LV positive

swing at the collector of Q3 will appear through capacitor 1BBll at the

base of Qh. QL will be turned off by the +LV signal. With QL off, re-

sistor JJ1SS and diode T8Y provide a -LV signal through diode T6Y,

resistors V13LL and LL9UU to keep Q3 on. The LV from QL through diodes

T6Y and N15U, resistors D20M and A23L keep Q7 on to prevent any change

in the BOL or WS signals. When Q2 was turned off the -LV from its

collector clamp through diode ML3T, resistors W15DD and JJ11SS to

+15V caused a negative voltage at the base of Q5 to turn Q5 off. The

voltage at the left plate of capacitor T18DD rises to +7.5V. A similar

voltage change appears on the base of Q6 but since Q6 is already on

no appreciable change takes place. The circuit remains in this state

for 5 ms. this is the time required for capacitor 1BBll to discharge

through resistor LL3UU.
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When the base of QL again becomes negative QL will turn on. The =L clamp
from resistor JJ1SS and diode T8Y is removed from Q3, Q5, and Q7. No changes
occur since -l from resistor B1LK and diode E16L maintain the same state of
Q3 and Q5 and -L through Q6 maintains the state of Q7.

9 ms after the disc has started to rotate the leading edge of the
first hole allows light to strike the solar cell again. As this occurs the
voltage developed by the solar cell causes the voltage at the base of
Ql to again go positive. This will occur 2 ms before the form has
moved 1 full space. (Spaces are measured from the center of one hole
to the center of the next.) With Q1L on, current flow from ground through
Ql, resistors D8M and Bl2K provide a positive voltage for the base of
Q2 which turns Q2 on. Current now flows from ground through Q2, diode
M13T, resistors V13LL and LLYUU to +15V. The positive voltage on the
base of Q3 turns Q3 off. A 10 Volt negative swing occurs at the left
side of capacitor 1BBll. This voltage also appears on the base of QL
but since QL is already on no significant change occurs. Current from
ground through Q2, diode M13T, resistors W15DD and JJ11SS to +15V
provides a positive voltage on the base of Q5 to turn Q5 on. With Q5
on a negative 7.5V voltage swing appears on the left plate of capacitor
T18DD, This 7.5V swing causes the voltage at the base Q6 to go to -11.5V

which turn Q6 off.
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With Q6 off current flows from ground through Ql, diodes T6Y and N15U,
resistors D20M and A23L to +15V. This establishes approximately +.6
at the base of Q7. Q7 is turned off. Resistor C25L and B27K provide
a 7.5V negative swing for capacitors S26CC and N22EE.

Resistor 35XL2 should be adjusted so that capacitor T18DD discharges
to =LV, through resistors 32V39 and 35XL2, in 1.25 ms. At this time the
form will have moved one full space and the center of the hole in the
disc will be aligned with the solar cell. When the base of Q6 becomes
positive in respect to the emitter of Q6, Q6 will turn on. Current then
flows from -L.25V through Q6, resistors D20M and A23L to establish a
negative voltage at the base of Q7. Q7 will turn on and current flows
from ground through Q7 and resistor B27K to ~15V. This causes a positive
7.5V swing on the left side of capacitors S26CC and N22EE. The positive
change on the right plate of capacitor S26CC causes Q8 to turn off.
Current flows from the -LV clamp made up of resistor KK27TT and diode
NN31UU through resistors HH23RR and LL17UU establishing a negative
voltage at the base of Q9. Q9 is turned on and ground through Q9
appears at pin 15 which is the leading edge of the BOL Pulse. The
duration of the Pulse which is about 20 ps is determined by the discharge
of capacitor S26CC through resistor KK29TT. When the right side of

capacitor S26CC has become negative Q8 will again come on.
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Current from ground through Q8, resistor HH23RR and LL17UU establishes

a positive voltage on the base of Q9 which turns Q9 off, Clamp resistor
KK21TT and diode NN19UU provides =LV at pin 15. This is the trailing
edge of the BOL Pulse.

The positive 7.5V swing at capacitor N22EE causes Q10 to turn off.
Current from =15V through resistors 35HHL2 and 35EEL2 causes an 8.5V
negative swing on the base of Qll. Since Qll is already on no appreciable
change occurs. Resistor 35MMi2 should be adjusted for 8.5 ms. discharge
of capacitor N22EE through resistors 33NNLO and 35MML2. This provides
the delay of the start of the WS pulse from the center of the hole. When
the voltage on the base of QlO becomes negative Q1O will turn on again.
This will cause an 8.5V positive swing through capacitor S30CC. The
positive swing turns Qll off. Current from the =LV clamp resistor C33L
and diode B39H through resistors 3LPL1 and DLIM provides a negative voltage
on the base of Q12 to turn Q12 on. Cround through Ql2 appears at pin 16
and is the leading edge of the WS pulse. Capacitor S30CC will discharge
through resistor B31K in approximately L60 us. This is the duration of the
WS Pulse.

When the base of Qll becomes negative again Qll will turn on.

Current flow from ground through Qll, resistors 3LPL1 and DLIM provides

a positive voltage for the base of Ql2.
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Q12 turns off and the clamp resistor C35L and diode A37F provide -LV
for pin 16. This is the trailing edge of the WS Pulse.

Capacitors NIW and D1OM are noise filters, resistors ClL, BlLK,
LL13UU, B27K, KK7TT, JJ1SS, KK27TT, KK21TT, 35HHL2, C33L and C35L are
load resistors for this adjacent transistors as well as part of the
clamp circuits already mentioned.

In review, then, the trailing edge of the hole in the disc has
triggered a 5 ms guard period to protect against unwanted pulses due
to chatter or bounce as the clutch is engaged. The leading edge of
the hole has triggered a 20 ws BOL pulse whose leading edge coincides
with the center of the hole. The trailing edge of the hole also
triggers a L60 ps WS Pulse whose leading edge occurs 8.5 ms after the

center of the hole.
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PAPER DRIVE CLUTCH

The Paper Drive Clutch detent is moved to its engaged and disengaged
positions by two solenoid coils. These coils are energized individually
when the detent is to moved to its alternate position. The coils are picked
with 120V to ensure positive movement of the detent. The 120V is applied
for a period of approximately 30 ms. After that time the voltage is reduced
to a hold voltage of 22V. These voltages are applied electronically by the

circuits on the PDC card.

PDC Circuit

Figure IV-11 shows a block diagram and wave forms for the PDC circuit.
Q1 is an emitter follower which furnishes driving current for Q2, Q4 and
Q6. Q2 is an inverter which provides a 100V signal for Q3. Q3 is an
power transistor used to energize and hold the PDC coil. Q4 is an inverter
which controls Q5. Q5 is a 100V transistor which provides a shunt path
around resistor P19AA when it is on. Q6 is the driver for the Pulse
Standardizer. Q7 is a pulse standardizer which provides a 30 ms signal
for Q8. (8 is an emitter follower which provides driving current for
Q2, Q4 and Q6 for 30 ms.

There are two of these circuits in the machine. One for the Paper
Drive Solenoid and one for the Stop Paper Drive Solenoid. These circuits
are controlled by the PDFF. One circuit being controlled by each output,

PDFF and NOT PDFF. One of the solenoids will be energized at all times.
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QUIESCENT STATE (Pin 15 low) TFig. IV-12

With the signal at pin 15 low the signal at the emitter of Q1 will
also be low. Current flow from -4 through Ql, resistors F9P and B13K
to +15V provides a negative voltage on the base of Q2. Q2 will be on
and ground will be on the base of Q3. Current from -15V through resistors
EE1ONN and S3Z to -4V at the emitter of Ql will provide a voltage something
more negative than -4V at the base of Q6. Q6 will be off. Resistors
AA12LL and EE14NN provide approximately +8.5V at the left plate of
capacitor EE17NN. +15V through EE20RR will cause Q7 to be on. =4V
will appear on the base of Q7 and the right plate of capacitor EE17NN.
The base of Q8 is low and therefore the emitter will be low. Current
from -4V through Q8, resistors F38P and B31lK to +15V will provide a
negative voltage for the base of Q4 which will turn on Q4. Current from
ground through Q4, resistors F27P and B19K provides a positive voltage
at the base of Q5 which keeps Q5 off. Q3 will also be off and the coil
will not be energized.

When pin 15 becomes high the output at the emitter will also be
high. Current flow from Pin 15 (ground through a transistor on the FF
card), resistor S1Z, Ql, resistors F9P and B13K to +15V causing a positive
voltage at the base of Q2 and Q2 will turn off. =100V will appear at the

base of Q3.
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Current from -15V through resistors EE1ONN, S3Z, Ql, S1Z, and pin 15 to
ground provides approximately -2V at the base of Q6. This turns Q6 on
since its emitter is -4V. The voltage change at the left side of
capacitor EE17NN is about 12V in the negative direction. The right side
of the capacitor follows and Q7 is turned off. Ground through diode
EE27NN and resistor EE32NN will cause the output from Q8 to become high.
Current flow from ground through diode EE27NN, resistor EE32NN, Q8 re-
sistors F38P and B31lK to +15V provides a positive voltage at the base of
Q4 to turn Q4 off. Current flow from -15V through resistors D29P, F27P
and B19K provide a negative voltage at the base of Q5 to turn Q5 on.
Current from ground, Q5, Q3, pin 19 and the PDC coil to =120V energizes
the coil with pick current. The high signal from Q8 holdes Q6 on through
resistor EE41NN.

Afterxr 30 ms, which is the discharge time of capacitor EE17NN through
EE20RR, Q7 will be turned on. This will cause the output from Q7 to be
low and subsequently the output from the emitter follower Q8 to be low.
This low output through resistors F38P and B31K will turn Q4 on. Current
flow from ground through Q4 and resistors F27P and B19K to +15V will
cause a positive voltage at the base of Q5 and turn Q5 off. Current from
ground through resistor P19AA, Q3, pin 19 and the PDC coil to =120V
provides hold current for the coil. Voltage drop across P19AA is 98V

therefore 22 volts will appear across the coil.
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The low signal from Q8 through resistor EELINN will turn Q6 off.
With Q6 off the voltage on the left plate of capacitor will return to
+8.5V, The positive voltage on the base of Q7 will have little effect
since Q7 is already on. The diode and resistor across the coil provide
arc suppression for the coil to limit the spike or overshoot of the coil
due to current changes in the coil. Diode F25P prevents the base emitter
Junction of Q3 being damaged by the spikes induced by the coil. Diode

19N-15BB prevents excessive noise spikes at the collector of Q5.
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FRONT PAPER SWITCH

The Sclar Cell and light bulb located in the throat of the carriage is known
as the Front Paper Switch (FPS). When a ledger card is inserted into the Carriage,
the Card interrupts the light to the solar cell., When the light illuminates
the cell, the cell develcps a voltage of about .2V. When the light is removed
the voltage drops to OV,

Figure IV-13% shows a block diagram and waveforms for the circuit. Ql is an
inverter which provides driving current for the schmidt trigger, Q2 and Q3. Q4
is an emitter follower., Q7 is an emitter follower which provides driving current
for the NOT FPS signal in the machine. Q5 is an inverter thch provides the FPS
signal. Q56 is an ewmitter fcllower which provides driving current for the FPS
signal in the machine.

Figure IV-14 is the FPS circuit diagram.

When there is no form in the machine the light on the solar cell causes
a voltage to be developed by the cell. This voltage through pin 9 and resistor
FF1PP causes the base of Q1 to be negative which turns on §l. Current flow from
ground through Ql, resistors 2AA9 and LLSUU to +15V establishes approximately
+3,5V at the base of Q2. Current from =15V through resistors KK?7TT, 12AA19
and LL13UU to +15V establishes a negative voltage at the base of §3. Q3 will
be on and its emitter will be slightly positive (.5V) this will also be on the
emitter of Q2 and Q2 will be off, With Q3 on its collector and the base of Q4 will
be slightly positive. Q4 will be on and its emitter will be positive. This will

turn Q7 on and ground thru Q7 to pin 18 will provide a high NCT FPS signal.
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The high signal from the emitter of Ql will cause the base of Q5 to be positive
in respect to its emitter. Q5 will be on current from -15V through resistors JJ37SS
and 32AA39 to =LV at the collector of Q5 will provide a negative voltage at the
base of Q6. Q6 will be off and current from =15V through resistor HH31TT and
diode LLLOUU to =LV will provide a low FPS signal at pin 19.

As a form is inserted or withdrawn from the machine the solar cell will
be covered and uncovered gradually. This will cause a gradual voltage change
from the solar cell. The Schmidt Trigger (Q2 and Q3) will provide a sharper
leading and trailing edge for this signal. |

When a form is inserted the solar cell voltage is removed from the base
of Q1. Ql will turn off. Current flow from -15V through resistors KK3TT, 2AA9
and LLSUU to +15V provides a negative voltage for the base of Q2. Since the
emitter of Q2 is near ground Q2 will come on. When Q2 starts to come on the
increased current through KK7IT causes a greater voltage drop and causes the
base of Q3 to become more positive. Q3 conducts less reducing the current
through resistor LLYUU and JJ11SS. This provides a more positive voltage for
the emitter of Q2 and Q3. With the base of Q2 going negative and the emitter
going positive Q2 will be turned on very rapidly. The current through resistor
KK7IT and Q2 causes resistors 12AA19 and LL13UU to place a positive voltage on
the base of Q3 turning Q3 off. =15V through KK15TT to the base of QL turns QL

on and the emitter voltage goes to approximately -5.2V.
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This negative voltage turns Q7 off and current flow from -15V through
resistor JJ25UU and diode LL28UU provide a -4V NOT FPS signal at pin 18. =5.2V
at the base of Q5 turns Q5 off. Current flow from =15V through resistors
JJ3788, 32AA39 and KK33TT to +15V provides a positive voltage for the base of
Q6. Q6 will be on and ground through Q6 to pin 19 provides a high FPS signal.
If Q5 should have a high leakage current from base to emitter due to temperature
changes the base of Q6 could become negative in respect to its emitter. This
would be caused by increased current through KK33TT. Q6 may not be fully on
to provide OV at pin 19.

A diode LL35UU which is reverse biased under these conditions, prevents

this leakage current,

SOLAR CELL CAM AMPLIFIER

The Solar Cell Cam Amplifier (SCCA) is used to develop a 4V signal (-4 to 0)
from the camshaft cam package in the tray. The circuit is also used with the
carriage open indicator and with several conditions in the Auto Reader; The
solar cell which controls this circuit develops a 220 mv signal when illuminated.
When the solar cell is not illuminated the cell has no output signal. The
positive side of the solar cell is connected to ground so that thekoutput will
be a negative signal., |

Figure IV-15 shows a block diagram, waveforms and a circuit diagram. Q1
is an inverter amplifier which Controls the Schmidt Trigger, Q2 and Q3. The
Schmidt Trigger provides a square wave from the solar cell signal.' The output
from the solar cell is a rounded sloping éurve due to the gradual covering and
uncovering of the solar cell. Q4 is an Emitter Follower which provides drivihg

-current for the signal in the machine.
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No Light on Cell

With no light on the cell the base and emitter of Ql are both at ground
and Q1 is off, Current from -15V through R2, R3 and R4 provide a negative voltage
at the base of Q2, Q2 will be on and the base will then be driven positive by
the emitter current. The voltage at the emitter of Q2 and Q3 will be at about
+2V, Current flow from +2V at the collector of Q2 through RS and R9 provides
+4V for the base of Q3. The base emitter junction of Q3 will be reverse biased
and Q3 will be off, =15V through R10 will keep Q4 off and current through the

R11l, CR3 diode will provide a low, =4V, signal at the output.
Iight on Solar Cell

As the solar cell is illuminated the voltage at the base of Q1 becomes
more negative. When the voltage reaches -170 mv, Q1 will turn on sufficiently
for Current from ground through Ql, R3 and R4 provides a positive voltage at the
base of Q2. Q2 will be turned off. As Q2 turns off the reduction of current
flow through R5 will cause the emitter of Q2 and Q3 to become more positive.
The clamp, R7 and CRL will cause the collector of Q2 to go to -4V. Current
flow from the clamp through R8 and RO to +15V causes the voltage at the base
of Q3 to become more negative. With the emitter of Q3 becoming more positive
and the base becoming more negative Q3 will be switches on very rapidly, resulting
in a square wave at the output. When Q3 is turned on the collector of Q3 is
approximately OV due to current flow from -15V through R10, Q3, R5 to +15V and

and R6 to ground.
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With a high signal at the base of Q4 the emitter of Q4 and output will also
be high.

When the cell is again covered the circuit will revert to its original
state and the output will again by -4V. Q1 will be turned off when the voltage
on its base becomes less negative than -170 mv. Q2 will be turned on again by
the R2, R3 and R4 voltage divider. When Q2 turns on the base of Q3 becomes
positive due to current flow through R6, @2, R3 and R9 to +15V. Q3 is turned
off., @4 will be turned off by -15V through R10. With Q4 off, the Rl1l, CR3

clamp provides -4V at the output.

6 ms RESETTABLE DELAY

As an encoded form is driven under the X read head, pulses from the stripe
are gated to the 6 ms resettable delay circuit. Each pulse received, resets
the circuit so that the RC time starts over again. When no pulses are read
from the stripe for a period of 6 ms the delay will time out and a 1l6us pulse
will be produced. This pulse indicates to the logic that all data from the X
stripe has been read and that the next pulse received will be the sync pulse.

Figure IV-16 shows a block diagram and some wave forms for the circuit.
Figure IV-17 shows the circuit diagram.

Ql is an inverter which also converts the signal from a 4V signal to a
15V signal. Q2 is an E.F. used to charge the capacitor for the 6 mé delay.
Q3 and Q4 form a schmidt trigger. The 6 ms discharge rate is a very flat
curve and the schimidt trigger is needed to detect a voltage level on the curve
and trigger from this voltage. Q5 provides charge current for the 16 us RC

circuit. 6 provides driving current for the output pulse in the machine.
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Quiescient Conditions

-4V volts through pin 17, resistors ULOBB and A36J to +15V trovides
a negative voltage at the base of Ql. Q1 will be on. Ground through 1 will
cause the base of Q2 to be near ground.

Q2 is an emitter follower and the cathode of diode V34CC will be slightly
above ground. +15V through resistor LL32UU to the base of 3 will cause {3 to
be on. The emitter of Q3 and Q will be +.5V due to current flow through re-
sistor FF21PP. Since 33 is on, the collector of §3 will be at about +.5V.
Current flow from =15V through resistors KK23TT and EE30NN to +.5V will wvrovide
+.3V at the base of Q4. Q4 will be off. Current flow from -15V through B28K,
V28CC and LL25UU provides approximately =3.75V at the base of Q5. This is
positive in rsspect to the emitter and Q5 will be on. Q5 being on will cause
the left side of the capacitor C25F to be at =4V, +15V through resistor 421J

to the base of Q6 will cause 46 to be on and the output at pin 27 will be -4V,
Activated Conditions

When pin 17 goes high, due to a pulse on the X stripe, the base of Q1
will become positive and {1 will turn off. The clamp circuit from -100V
through resistor T37DD and diode B30K will provide -15V for the base of Q2.
The emitter will also go to -15V. This voltage will forward bias the diode
V34CC and current flow from -15V through Q2, diode V34CC, and resistors AA32JJ

and LL32UU to +15V will cause capacitor V30CC to charge to approximately -15V.
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The base of Q3 will also become negative and Q3 will turn off. With Q3 off,
the voltage divider KK23TT, EE30NN, and IL34UU will provide a positive voltage
at the base of Q4. Q4 will turn on and current from -15V through resisters
B28K, V28CC, 94 and resistor FF21PP will provide approximately -5V for the
base of Q5. Q5 will turn off and current flow from ground through diode
24531 and resistor A30J to +15V will cause a 4V positive swing at the left
plate of capacitor C25P. The right side of the capacitor will also try to
go positive, however, Q6 is already on and clamped to -4V. The out put at
27 will not change.

When the pulse from the read amplifier passes, -4V at pin 17 will cause
Q1 to turn on. This will provide ground through Q1 to the base of Q2. The
emitter of Q2 will also go to ground. This reverse biases diode V34CC.
The discharge time of capacitor V30CC through resistors AA32JJ and LL32UU
is very long (6ms). As additional pulses are received at pin 17 Q1 will
turn off and on with each pulse. The base and emitter of Q2 will also go
to near =15V on each pulse. As the voltage on the cathode of diode V34CC
becomes negative with respect to the change on capacitor V30CC, the capacitor
will be recharged to -15V. When no pulses have been received at pin 17 for
6 ms, capacitor V30CC will_have discharged through resistors AA32JJ and LL32UU
When the base of Q3 becomes positive in respect to the emitter Q3 will turn
on. With Q3 on the collector of Q3 will again go to .5V. Current from =15V
through resistors KK23TT and EE30NN to .5V at the collector of Q3 causes
the base of Q4 to become negative in respect to its emitter. Q4 is turned off.
Resistors B28K, V28CC and LI25UU between -15V and +15V provides =3.75V for the
base of Q5. Q5 is turned on. =4V through Q5 will provide a 4V negative swing

for the left side of capacitor C25P.
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will
The right side of the capacitorAalso have a 4V negative swing and goes to =8V.

This is negative in respect to the emitter and Q6 is turned off. With Q6 off
current from ground through diode D17M and resistor Al9J provide a high signal
at pin 27. The length of this high signal will be the RC time of capacitor
C25P and resistor A21J. This will be approximately 16 us. When capacitor
C25P has discharged enough for the base of Q6 to become positive with respect
to its emitte%’Q6 will turn over and -4V through Q6 to pin 27 provides a low
signal. A 16 us pulse from -4 to ground has been produced at pin 27. The

leading edge of the output pulse starts 6 ms after the last Read Amp pulse

at pin 17.
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UNSYNCHRONIZED MULTIVIBRATOR (USMV)

A free running multivibrator with a 16 us pulse every 370 ps is used in
addition to the E 2100 clock to control the Striped ledger operations. The 370 us
multivibrator uses the same circuit configuration as the E 2100 clock, only the
RC components have different values. The circuit name comes from the fact that
this circuit is not synchronized with the E 2100 clock. The 16 ps pulse provides
enough time to ensure getting a complete clock pulse. The E 2100 clock and USMV
signals are used to set the USMVFF, The USMVFF signal is used with the following
clock pulse is used to reset the USMVFF, A 12 us pulse every 370 us is produced
by the USMVFF., This pulse is synchronized with clock and is the sighal used in
the striped ledger logic.

Figure IV-18 shows a block diagram of the USMVFF signal circuit, some signals
and a circuit diagram of the USMV.

Both the E 2100 clock and the USMV are triggered by the clock start relay
to assure that pulses are generated. A set of POR contacts open the circuit
between the two clocks after the starting trigger is received. This prevents
the signals generated by one clock tending to trigger the other through the

capacitor coupling of the clock start circuits.
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DELAY MULTIVIBRATOR (DMV) CIRCUI TS

There are several DMV circuits used in the 2190 machines. All of these
circuits are similar in their operation. Each consists of a driver ciraait,
an RC circuit, a feedback circuit and an output driver circuit. The first
driver stage charges the capacitor of the RC circuit. The RC circuit pro-
vides the time period of the delay. The output driver provides current
for the signal in the machine and to hold the capacitor driver on. The
feedback circuit and the input circuit form a resistor Or gate to control
the first stage.

Some of the DMVS feed into a PS which provudes a pulse after the delay
period.

The RC time of a circuit depends on three factors. These are (1)
the size of the capacitor in farads, (2) the size of the Resistor in ohms,
which the capacitor must discharge through and, (3) the charge in volts
on the capacitor. 1In each circuit the RC time has been disigned to fall
within certain specifications. If these specifications cannot be met by
specifying tolerances for components an adjusting part is designed into

the circuit.

MB2 Delay Multivibrator
Figure IV-19 shows the block diagram, wave forms and circuit diagram
of the 100 ms DMV used in the MB2 solenoid circuit. This circuit will

be discussed as a typical DMV.
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Quiescent Conditions

Pin 15 is normally low (-4V). Current from -15V through resistors
JJ24SS and 3Y10 to -4V causes the base of Ql to be approximately ~5V. This
is negative with respect to the emitter and Q1 will be off. Current flow
from ground through resistors HH19RR and KK17TT to +15V provides +5V for
the left side of capacitor 15BB24. Ground through resistor EE12RR causes
Q2 to be on and the collector of Q2 will be -15V. Clamp diode NN5UU clamps
the base of Q3 at =-4V. Since Q3 is an emitter follower the emitter and pin
12 will be at =4V or a low output. -4V is fed back to the base of Q1 through
resistor 3AAIlO.

Once the DMV is triggered a pre-determined pulse is developed at
pin 12. The pulse or signal at pin 12 is independent of the signal input.
The only requirement of the input signal is to be of sufficient duration
to trigger the DMV. The usual input to a DMV will be a 12 or 16 us pulse,
however a pulse as short as 1 us will trigger the circuit. In some cases

the input signal is longer than the output signal.

Activated Condition

When pin 15 becomes high, current flow from -15V through resistors
JJ2LSS and 3Y10 will provide approximately -2V at the base of Ql. Ql will
turn on and the base will go to -4V. The collector of Q1 and the left side
of capacitor 15BB24 will go to -4V. This is a negative swing of 9V. The
right side of the capacitor will be driven down 9V or to -24V. Qé will
be turned off. Current from ground through diode KK9RR and resistor KK7TT

will provide a slightly positive voltage at the base of Q3.
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The collector of Q3 and pin 12 will be high. The high output at pin 12 is
- applied to the base of Ql through resistor 3AA10. This will hold Q1 on
regardless of the input signal at pin 15. Pin 12 will remain high until
capacitor 15BB24 discharges through resistor EE12RR. When the right side
of capacitor 15BB24 and the base of Q2 becomes positive in respect to the
-15V on the emitter, Q2 will again turn on. Current from -15V through

Q2 resistor 6CCl3 and diode NN5UU will cause the base and emitter to Q3

to go to -4V. The output at pin 12 will be low. The base of Q1 will become
negative in respect to the emitter when both pin 15 and pin 12 become low.
Assumihg that this circuit was triggered by a 12 us pulse pin 15 will be
low and when pin 12 goes low Q1 will turn off. With Q1 off the voltage
divider resistors HH19RR and KK17TT provide +5V for the left side of
capacitor 15BB24. The right side will also try to go positive which

already
will turn Q2 on. Q2 i§A0n and no significient change occurs.
A 100 ms positive pulse has been produced at pin 12. The leading

edge of the output pulse coincides with the leading edge of the input

pulse.
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Paper Drive Clutch Delay Multivibrator

The DMV used with the Paper Drive Clutch is a 100 ms DMV and a Pulse
Standardizer (PS) which produces a 16 us pulse after a 100 ms delay. The
trailing edge or negative swing of the 100 ms signal is used to trigger a
PS. The PS provides the 16 us pulse at the output.

Figure IV-20 shows the block diagram, wave forms and circuit diagram.

The DMV is identical to the MB2 DMV.

16 us Output Pulse

+15V through B28K causes Q4 to be on. =4V through Q4 provides a low
output at pin 17. Both sides of capacitor 12X22 are at -4V. When the emitter
of Q3 becomes high, as the DMV is triggered, the right side of capacitor
12X22 will be driven positive. This will tend to turn on Q4. Since Q4
is already on no change occurs. On the trailing edge of the 100 ms DMV
the emitter of Q3 will have a 4V negative swing. The right side of capacitor
12X22 will be driven to -8V. This will turn off Q4 and pin 17 will be made
high due to current flow from ground through diode D26K and resistor B24K.
When capacitor 12X22 discharges through resistor B28K sufficiently for
the base of Q4 to becomes positive in respect to the emitter Q4 will turn

on and pin 17 will again be low.
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70 us DMV

The Writing of data pulses on the stripes is delayed 70 us from the
initiating USMVFF pulse. The 70 us DMV is very similar to the 100 ms
DMV discussed in the previous subject. Only the capacitor and resistor
sizes of the RC circuit and the applied voltage have been changed to
provide the shorter delay. Figure IV-21 shows the block diagram, wave

forms and circuit diagmm.

490 us DMV

During the Read Ledger operation, each Complement pulse read from
the strppes set the 490 us DMV. If another pulse is read from the stripe
within the 490 us period it is recognized as a data pulse by the machine.
The 490 us DMV must time out before the next complement pulse is read.
The 490 us DMV is very similar to the 100 ms DMV which was discussed in
detail. The RC components have been changed and an adjustable resistor is
part of the RC circuit. This allows for precise adjustment of the output.
Figure IV-22 shows the block diagram, wave forms and circuit diagram of

the DMV.

(Draft E 2150) For Form 3738
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1200 ps DMV

When the Line Find Information is written on the stripe by the line
find head a disturbance is induced in the x head. To prevent this
disturbance reaching the 6 ms resettable delay a 1200 ps DMV is used to
inhibit the Read Amp X Pulses into the machine. The output of this DMV
is normally high to make the gate permissive and is low for 1200 ps. The
IMV is triggered by the NOT FFlLi signal which is high and goes negative. The
operation of this DMV is the same as the DMV's discussed previously. The
type of transistors used (PNP) allows for the change in input and output
signal levels, Figure IV-23 shows the block diagram wave forms and circuit

diagram,

(Draft E 2150) For Form 3738
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In the study of the Logic of the E2150 machines two types of flow charts will
be used. There are paper handling flow charts and data flow charts. The paper
handling flow charts describe the order of events in the machine which cause the
ledger card to be fed into or out of the machine, the finding of the printing line
etc. These flow charts appear only in the Instruction Book and are not found in
the machine prints.

The data flow charts describe the method of reading and writing of data on
the stripes and storage of data in Memory. These charts appear in the Instruction
Book and also appear as part of the machine prints. The machine prints will always
reflect the exact data flow for a specific machine.

Each data flow operation is performed while the paper is moving except the
verify operation of items to be posted. This verify will be performed while the
program camshaft is at 216°, Several signal timing charts are also used. These

are presented as an aid to understanding the timing of events of certain operations.

BLANK CARD FORM TRAVEL

When new accounts are to be opened or as old forms are filled, forms must
be handled which have no data encoded in the stripes. This operation is known
as a Blank Card (BC) operation. The magnetic particles in the stripes of a new
form either are not magnetized or are located in random directions. Since the form
has no line find information, a counter is activated which will count the lines on
the form and stop the form at 8 spaces above the first printing line. The direction
of form travel will be reversed -and the counter will stop the form at the first
printing line. As the form is driven into the machine, the read-write heads are
energized to orient or condition the stripes to receive data. The orientation is

necessary since the line find data and sync pulses are single reversals of flux.

(Draft E2150) For Form 3738
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The sync pulse is written in the data (center stripe between line minus six
and line minus seven as the form moves from line minus eight to the first printing
line, The sync pulse is used as a signal to stop the form at line minus eight as
the form is driven into the machine on each subsequent read and write operation.

Figure V-2 is a single line drawing which represents paper movement during
the Blank Card operation. When the card is inserted into the carriage, the program
camshaft is at 0°, The form breaks the beam of light which starts the carriage
motor and engages the program cam clutch. As the program cam rotates the form is
pushed out of the carriage as the form is squared and aligned and the pressure rolls
and read heads are lowered to the form. At 95° of the program camshaft cycle CC2
becomes high. The CC2 signal (1) drops the program camshaft clutch so that the
program camshaft will detent at 144°, (2) causes a Reset pulse (Rl) to prepare
the electronic section for an operation. (3) triggers the paper drive circuits.

A 100 ms DMV delays the paper feed signal until approximately 135°. (100 ms
delay and camshaft rotating at 2 1/4 ms/degree).

The pick time of the paper drive solenoid must be added to the 135°. This

will delay paper movement until the program camshaft is at 14k°,

BLANK CARD FORM HANDLING LOGIC
The Blank Card operation is performed in a position programmed with lanes
56 (SL) and 52 (BC). Figure V-5 is a chart of events which control form handling
during a BC operation. The initial conditions are as follows.
NOT TAB The NOT TAB signal is taken from the dropped condition of the TAB relay.
The NOT TAB signal indicates that the carriage is in a stop position.
NOT TABFF A FF is used for the TAB and NOT TAB signals in the machine. The FF is
set by the IN TAB SW and reset by the TAB relay. This provides noise
immunity for the signal due to bouncing of the IN TAB SW during

tabulation and stopping of the carriage.

(Draft E2150) For Form 3738
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NCT PDFF CCl and CC3 provide a signal to reset the PDFF in the 0°, or home

STOP PD SOL

LBC

SL

LU SL

SET BCFF

SET CRG MTRFF

position,

The Stop PD Solenoid is energized bylfhe NOT PDFF signal through a
Paper Drive Clutch (PDC) circuit.

The Lane Blank card signal is made when lanes 52 and 56 are programmed.
The Striped Ledger signal is made high by the LBC signal. This
indicates that a Striped Ledger operation is to be performed.

The SL and NOT Printer Operéte (POFF) causes the LOCK Relay to Be
picked. This forces the operator to insert a form in a BC position.
The Front Paper Switch signal is made high when a form is inserted

into the machine and breaks the beam of light.

- The Blank Card FF is set by LBC.CC3.NOT ERFF.FPS

The carriage motor FF is set to allow the carriage motor to be

started.

SET PROG CAM FF The PROG CAMFF is set by the NOT AR ON.SL.CC3.NOT ERFF.FPS.CCl.

CRG _LOCK SOL

NOT LOCK signals. The NOT AR ON signal is high when the Auto Reader
is not being used.
The Carriage Lock Solenoid will be energized by the FPS and NOT ECNC

signal through a solenoid driver. This solenoid blocks the depression

.of the carriage open and close key to prevent the operator opening

or closing the carriage and removing the form. This ensure the new
information will be written into the stripes as the form is driven

out of the carriage on the write operation.

PICK CRG MTR RELAY The Carriage Motor Relay K1109 is picked by the CRG MTR FF

(Draft E2150)

signal through a SD. The CRG MTR RELAY complete the circuit to.start

the carriage motor.
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PROG CAM SOL The program cam solenoid is energized by the PROG CAM FF and a SD.
cca The Program Camshaft cycles to 95° and CC2 is made high. The basic

purposes of CC2 is to provide on Rl reset pulse and reset the
PROG CAM FF. The Rl Pulse resets a number of FF each time it is
triggered. There is no time when all of these FF's are significient
at once. At this time, the FFOX is significient.

RESET 9YFF The 9YFF is reset by the Rl pulse from the reset standardizer.
This allows the right stripe to be oriented.

RESET 9XFF The 9XFF is reset by CC2.CK just prior to the start of form movement.
This insures that the middle stripe is properly oriented.

SET REVFF The Reverse FF is set by CC3°CC2eNOT EJECT-CIK.

RESET COUNTERFF's A Reset Standardizer is triggered by CC2 which causes the Counter

FF's to be reset. This is in preparation for counting the lines as
the form is driven into the carriage.

100ms DMV CC2¢CC3 triggers the 100ms DMV. This delay provides time for
positioning the shuttle clutch.

RESET PROG CAMFF  CC2¢NOT+*EJFF+CLK Resets the Program Cam FF and drops the Program

Cam solenoid. The camshaft will detent at 144e,

DROP PROG CAM SOL Resetting PROG CAMFF drops PROG CAM SOL.

ENERGIZE REV SOL The Reverse solenoid is energized to shift the shuttle gear to

drive the form into the carriage.

LF WRITE AMP The Line Find write amplifier is turned on by BCFFsREVFFeNOT WLFF ¢

NOT ALIGN and orients the line find stripe.

SET FERMIT WRITE FF  The Permit Write FF is set by BCFFeREVFF*CC3 and CLK. PWFF

enables orienting the data stripes.

(Draft E2150) For Form 3738
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WRITE X AMP The X write amplifier is energized to orient the stripe by NOT FFOXe
PWFF,

WRITE Y AMP The Y write amplifier is energized to orient the stripe by NOT FF9Ye

PWFF.

When the 100ms DMV times out a SET PDFF signal is provided.

The Set PDFF signal and clock sets the PDFF. The cam shaft at this
time is at 1h4°,

The Count Ledger FF is set in preparation for counting the lines as
the form is driven into the carriage. It is set by SET PDFFeREVFFe

BCFFeNOT LWLFFeCLK.

ENERGIZE PD SOL The paper drive solenoid is energized by the PDFFeCRG OPENeNOT TAB

signals through a paper drive clutch circuit. The CRG OPEN Signal is
high when the carriage is open and prevents the paper drive pressure
rolls being engaged if the carriage is closed. The paper drive clutch
circuit operates at 120V and reduces the voltage to hold voltage

(approx. 25V) after a predetermined time. (3Oms)

COUNTER and COUNT PULSES (Figure V-3) the counter FF's count the lines on the form

370 USEC DMV

(Draft E2150)

and signal the logic section when the form has reached certain points
during various SL operétions. In the BC operation, the counter must
first signal the logic when sufficient length of the stripes has been
oriented. The signal which causes the counter to advance is obtained
from a solar cell activated from the 1/10 wheel disc. This signal
must be timed and synchronized with the USMV pulses before it is used
by the counter. The circuits and signals are shown below.

The 370 usec DMV provides a series of 16.5 usec pulses which are 370

usec from leading edge to leading edge.

For Form 3738
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USMVEFF

BOL

BOLP

FF

SINC FF

SYNC MV

Lc2

Rl RESET

SET SSFF

RESET PDFF

The USMVFF Synchronizes the USMV pulses with clock and provides a 12 usec
pulse,

The BOL pulse is an 18 us pulse generated by the solar cell and 1/10 wheel
disc.

BOLP is a 12 usec pulse which is BOL synchronized with clock by the BOLPFF.
FF is set by BOLPeNOT WLFF FF, It will be on at least 370 and not more
than 740 usec. The FF signal allows the BOLP and USMVFF to be synch-
ronized by the SYNCFF FF is reset by SYNC MV.

The SYNC FF provides a 370 usec pulse to be gated with USMVFF to provide
the SYNC MV Pulse. SYNC FF is reset by SYNC MV,

The SYNC MV Pulse is a 12 usec pulse which occurs every 11,1 ms.

SYNC MV is used to count the counter FF's,

(Figure V-4) the ledger count 2 signal is made high by the CC4 and counter
output 43 being high. (43 for 11" form or 61 for 14" form) This will
occur at line minus 6, or 6 spaces above the first printing line.

The LC2 signal gates a Rl Pulse. The purpose of Rl at this time is to
reset the CLFF.

The Stop Storage FF is set by the LC2 signal CLK and indicates that the
paper drive is to be stopped.

Signal SSFF BOLP causes the RESET PDFF signal to be high. This is controlled

RESET SSFF

RESET PDFF

by BOLP and insures thét the clapper will be dropped in the proper
relation to the lugs on the clutch so that a positive line will be
selected.

RESET PDFF sig. CIK resets SSFF,

The PDFF is reset by the RESET PDFF signal® NOT EJFF @ CIK.

RESET COUNTERS The counter FF are reset by their Reset Standardizer. The RS is

triggered by RESET PDFF signal REVFF,

9

(Draft E2150) : For Form 3738
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ENERGIZE STOP PD SOL  The NOT PDFF signal triggers the PDC circuit to energize the

stop paper drive solenoid. The Stop paﬁer drive solenoid moves the clapper
into the path of a tooth on the 1/10" wheel. The PDC circuit operates at
120V and after a predetermined time (30ms) reduces the voltage to a hold
voltage (25V).

RESET REVFF The REVFF is reset by WSeNOT FDFFeCIK.

ENERGIZES RET SOL The RET SOL is energized by NOT REVFFeCCleCCh through a SD.

The RET SOL moves the shuttle clutch so that the form will be driven out
when the PD clutch is again energized.

100ms DMV ~ The 100ms DMV is triggered by RETeNOT PDFFeNOT L-2FFeNOT ERFF,., The
100ms delay allows time for the shuttle gear to be positioned by the RET SOL.
Form travel will stop with the form at L-8 and the machine waits for the
100ms DMV to time out.

SET PDFF Signal  The 100 ms DMV provides the set PDFF signal.

SET PDFF The PDFF is set by PDFF signal and clock.

SET CLFF The count ledger FF is set by SET PDFFeRETeNOT L-2FF®CK, CLFF must be set
so that a count can be made as the form moves from line minus 8 to the first
printing line.

ENERGIZE PD SOL The paper drive solenoid is energized by PDFFeCRG OPENeNOT TABFF

through the PDC circuit. This will cause the form to be driven out. The
counter FF are counted by the SYNC MV pulses. The generation of these pulses
were discussed earlier. The counter counts lines as the form moves out from
line minus 8.

SET FFOX FF9X which controls the direction of current flow through the head on the
center stripe is set by USMVFFePDFFeNOT REVFFeNOT L-2FFeNOT FFOXaWS®CK. The

WS pulse is triggered by the BOL (V2010) circuit and is 400 to 700 usec long.

(Draft E2150) For Form 3738
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SET FF9X (continued) This ensures covering at least one USMVFF pulse. The WS pulse
is initiated by the leading edge of the hole and will not be triggered by the
hole at L-8. The WS pulse is delayed approximately 9 ms after the pulse is
triggered. This causes the sync pulse to be written on the stripe between
line minus 6 and line minus 7.

WRITE SYNC CCLOFFOXeUSMVFFeCK resets the FWFF at the USMVFF pulse following the
setting of FF9X. Thus the sync pulse written during a Blank Card operation
consist of two reversals of flux written 370 usec apart. The PWFF is turned
off at this time to prevent a flux reversal occuring when the form is stopped
at the first printing line.

L-2FF When the form has been driven out six spaces, the counter will equal 6.

RETe6eCIK sets L-2FF.

RESET CLFF The count ledger IF is reset by 6e8L-2FFeCK. There is no more need to
count pulses cn the Blank Card operation.

SET SSFF The Stop Storage FF is set so that paper drive can be stopped. SSFF is
set by BCFFeCCL4eL-2FFeCLK,

LF SIG., The Line Find signal is made high by BCFFeCCLaL-2FF,

SET PRINTER OPERATE FF The POFF is set as an indication that the form handling is

completed and the control console can be operated. ILFeNOT REVFF triggers
a PS whose output and NOT ERFFeCLK will set POFF,

RESET PDFF SIG. The SSFF and the following BOLP are gated together to produce the

RESET PDFF SIG.
RESET SSFF RESET PDFF Sig CLK resets SSFF,
RESET PDFF The PDFF is reset by the RESET PDFF sigs NOT EJFFeCLK.

ENERGIZE STOP PD SOL The NOT PDFF triggers the PDC circuit to ENERGIZE the STOP PD

SOL. This solenoid lowers the clapper into the path of the tooth on the

clutch wheel.

(Draft E2150) For Form 3738
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ENERGIZE MB#2 SOL If an automatic cycle is to be made, the AUTO CYCLE signal from the

keyboard key is high, The AUTO CYCLEePOFFoBCFF signals are gated with a
100ms pulse from a DMV (which is triggered by POFF) to activate Motor Bar
2 solenoid trips the drive in the same manner as the depression of Motor
Bar 2.

RESET POFF  The POFF is reset by TClO and a clock pulse at 220° of the console cycle.

SET PROG CAM FF When TClO is made at 220°, the CCleCCL®TC10eCIK signal will set the

program Cam FF,

PROGRAM CAM SOL The program cam solenoid is energized by the Program Cam FF through

a SD. The program camshaft must be rotated to 216° for posting from
media or for other arithmetic operations.

RESET PROG. CAMFF  The program Cam FF is reset by CC29NOT EJFFeCLK. CC2 is made

briefly at 180° of the camshaft. When the PROG CAMFF is reset, the
PROG CAM SOL will be dropped to allow the camshaft to detent at 216°.

RESET CRG MTRFF The Carriage Motor FF is reset by CCLeCC2eNOT®EJFFeCLK, This

allows the carriage Motor relay to drop. The drop time of the relay
and the coasting of the motor after the circuit opens turns the cam-
shaft to 216°,

R1 RESET CC2 gates an Rl pulse which has no significance at this time. At this
point the Blank Card operation is complete. The stripes have been oriented
to receive data and line find information as the form is driven into the
machine. The sync pulse has been written and the printing line has been
found. The machine is now ready for posting or other arithmetic operations
which are E2100 functions. The next form handling operation to be dis-

cussed will be the write ledger operation.

(Draft E2150) For Form 3738
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BLANK CARD PAPER HANDLING
R1 RESETS FFs
LFBFF | LFAFF INITIAL CONDITIONS
FF16 FFh4 TABFF 305
CLFF FF PDFF 305
SYNCFF | VFF STOP PD SOL 305
PARITYFF, FF3Y LBC (L56 and L52) 135
DISC XFF| DISC YFF SL 305
CPFF FF9Y LU SL 319
FF1X FF1Y
DATA XFF|DATA YFF
SRCXFFs | SRCYFFs
INSERT FORM FPS 323
FPSeLBCeCC3eiRFFe CLK SET BCFF 320
LOCKe F PSeSLeCC3e ERFFe CLK SET CRG MTR FF 304
FPSeSLeCC3eCC1eARONOERF Fe CLK SET PROG CAM FF 304
ECNCFFeFPS Bre CARRTAGE LOCK SOL 513
CRG MIR FF g PICK CRG MTR RELAY 102
PROG CAM FF s> PROG CAM SOL 322
CAMSHAFT CYCLES TO 95 DEGREES—|CC2 303
cc2 Rl RESET 307
CC2eCLK RESET FF9X 311
CC2e CC3eEJFFOCLK SET REVFF 305
cc2 @ RESET COUNTER FFs 308
CC2eCC3 TRIGGER 100ms DMV 305
N -
REVFF 1sP> ENERGIZE REV SOL 322
REVFFeA-BCFF® LWLFF LF WRITE AMP 306
REVFFe BCFFe CC3eCLK SET PWFF 310
PWFFeFF9X WRITE AMP X 316
Figure V-SA PWFFe FFOY WRITE AMP Y 316
(Draft E2150)
100ms DMV times out SET PDFF Sig 305
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SETePDFF SigeCILK SET PDFF 305
SET PDFF SigeREVFFeBCFFeLWLFreCLK—| SET CLFF 1307
PDFFeCGE OPeTAB l@\ PICK PAPER DRIVE SOL  |322
PDeBOL BOLP 323
WLFFe BOLP SET FF 308
FFOUSMVFF SET SYNCFF 308
SYNCFFeUSMVFF SYNC MV 308
SYNC MVeCLFF ADVANCE COUNTER FFs 308
SYNC MV L RESET FF 308

RESET SYNCFF 308
COUNT 43eCCl Lc2 307
LC2 [ R1 RESET 307

RESET CLFF 307
LC2eCLK SET SSFF 305
SSFFeBOLP RESET PD Sig 305
RESET PDFF SigePDeZJFreCLK RESET PDFF 305
RESET PDFF SigePDeREVFF P> RESET COUNTERFF s 308
PDFF PD PICK STOP PD SOL 305
WSePDF Fe CLK RESET REVFF 305
REVFFeCCleCCl l@ PICK RET SOL 305
RET®PDFF@L-2FF@ERFF TRIGGER 100ms DMV 305
100ms DMV times out SET PDFF Sig 305
SET PDFF SigeCLK - ' SET PDFF 305
SET PDFF SigeRETeL-2FFeCIK SET CIFF 307
PDFFeCRG OPeTAB @ PICK PAPER DRIVE SOL |322

Figure V-5B
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WLFFeBOLP SET FF 308
FFe USMVFF SET SYNCFF 308
SYNCFFe USMVFF SYNC MV 308
SYNC MV » " RESET FF 308
SYNC MV ' RISET SYNCFF 308
SYNC MVeCLFF ADVANCE COUNTERFFs 308
WSeUSMVFFe PDFFeREVFFe L 2FF@ FF9XeCLE—| SET FF9X : 311
FF9XOPWFF WRITE SYNC PULSE 316
USMVFFeFF9XeCCheCLK RESET PWFF 310
(®RETOCLK SET L-2FF 306
6eL-2FFe CLK ‘ RESET CLFF 307
L-2FFeBCFF eCCLeCIK SET SSFF 305
1-2FFe BCFFeCCL LF SIGNAL 305
LFe REVFF —{P3>—ERFFeCLK ——————| SET POFF 307
TU SL DROP LOCK RELAY 319
SSFF«30LP RESET PDFF Sig 305
RESET PDFF SigsEJFFeCLK RESET PDFF 305
PDFF PICK STOP PD SOL 305
POFF{100ms DMV § AUTO CYCLEeBCFFePOFF-| ENERGIZE MB2 SOL 307
TC10 (220)e CLK — RESET POFF 307
TC1L0 (220) @ CCle CC4OCLK SET PROG CAMFF 304
PROG CAMFF Eﬁi: PICK PROG CAM SOL 322
'CAMSHAFT TURNS TO 216 DEGREES —| CC2 303
CC2e EJFFeCLK . - RESET PROG CAMFF 22

CC2e CCHOEJFFOCLK RESET CRG MTRFF ol

cc2 - R1 RESET bo7

Figure V-5C
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Rl RESET (continued) If the Initial Installation (II) operation is programmed (lanes
56, 52 and 51) the operation will be performed while the form is being fed
into the machine. The operation will begin when the LC2 signal becomes high

at a count of 43,

INITIAL INSTALLATION

“In the initial installation, the balances must be manually entered on the key-
board and transferred to the stripe. This operation consists of a Blank Card operation,
as described in the previous subject, and a logic operation which is initiated by

pining lane 56 (Striped Ledger) 52 (Blank Card) and 51 (Initial Installation).

INITIAL INSTALLATION OPERATION

The logic operation begins when LC2 signal becomes high, IC2 is made up of
CCh and a counter output of 43. This occurs when the form is driven into line minus
six., The purpose of the logic operation is to clear the active memory location prior
to entering data from the keyboard.

Sequenées A, B, C and 10 are used on this operation. During the logic oper-
ation, all 10 memory locations 20 through 29 are cleared Single Stripe (SS) and 20
‘memory locations 20 through 29 and 30 through 39 are cleared if the machine is Dual
Stripe (DS).

In a SS machine, the DD is stepped in each SC as the data is read from succeed-
ing digits. In a DS machine, the DD is stepped every other time SC is on because of
the NOT FFZ signal. This allows the data to be read from any given DD in the 20's and
30's, MART1FF will be counted (Set or Reset) in SC to enable the DD of both memory

locations to be read before the DD is stepped.

(Draft E2150) For Form 3738
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INITIAL CONDITIONS

BCFF BCFF will be set from the BC operation.

IIFF Initial Installation FF is set by L51, SET BCFF signal and CIK,

DDO The Rl reset pulse reset all the DDFFs, This selects DDO.

FF6 FF6 is set by clock and a pulse standardizer pulse produced by the change

in LC2 when a count of 43 is reached. The PS allows the FF6 to be set
only once due to the high LC2 signal. FF6 is reset by its own signal
after one clock duration and provides a 12 usec pulse to initiate the-
logic sequence.

RESET FFZ (DS) FFZ is used only on DS machines and is reset by FF6. On SS machines,

FFZ is not installed.

SA Sequence A in the E2150 machines (striped ledger) serves the same pur-
pose as SO on the E2100 machine, that is, to set or reset control FF's
for the operation,

RESET DDREV Memory digits are to be read in the DDO to DDMSD order and DDREV must
be reset.

2 —» MART The MART2FF is set to select the tens part of memory address 20.

O-—*MARU The MARUFF's are all reset. This selects the units part of memory
address 20.

SET CAD The "C" Memory Address is set so that C memory locations can be read
in SB.

RESET MART 4 MART 4 is reset to ensure that the operation does not start in memory

address 60,

RESET COMPFF All data is handled in true form during this operation and the COMPFF

must be reset.
0 —WR The WR is set to zero so that there will be no interference in the adder

as the memory address units are counted in S10.
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SB DDO through DDMSD
READ The selected digit of the active memory location is read into the MR,

The memory location remains clear since the data is never written back
into memory.

COMPLEMENT FFZ (DS) FFZ is complemented if the machine is dual stripe.

SD -~ DDO through DDMSD

SET SEQ B The logic returns to Seq B until the DD is stepped to DDMSD.

STEPDD Since NOT FFZ is floating on SS, the DD will be stepped each time SC
is on, On a DS, the DD will be stepped every other time SC is on.

COUNT MART The MART is counted only on DS operatiomns.

SEQ 10 When the DD has stepped to DDMSD, the logic goes to SEQ 10 rather than
SEQ B. SEQ 10 provides a means of counting or stepping the memory
address from 20 through 29.

SET CIFF The CIFF is set by DDMSD to provide a 1 input to the adder to count the
memory location in SEQ 10,

S10 - DDO O=*MR The negative swing of the NOT S10 FF signal, as the S10 FF is

set, triggers a reset or zero of the MR, This is an exception to the
rule of action taking place at the end of a sequence and the MR is set
to zero during the sequence.

RESET CiFF The carry in FF is reset by the first clock pulse after S1OFF is set,
CiFF is used to advance the MARU and to select the next sequence.

SET SEQ10  CiFF will be reset by the trailing edge of the first clock pulse during
510, therefore, S10FF will remain set for two clock durations.

GT MARU ADDER The output of the MARUFF's is gated to the adder through the T/C

circuit.
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GT ADDER MARU The adder output (The sum of the MARU and CiFF) is gated to the

MARU by CiFF.

S10 - DDO (2nd clock duration) The fact that S10FF remains on two clock durations,

is not significient for this operation but is necessary to make the

operation compatable with future products.

0 =?MR Not significient at this time,
RESET CiFF The CiFF was reset by the first clock pulse.
SEQ 10 SEQ 10 FF is not set again since CiFF is reset.

GT MARU ADDER Not significient at this time.

GT ADDER MARU CiFF is reset and the adder is not gated to the MARUFF's.

SEQ B NOT CiFF returns the logic to sequence B. Memory location 20 has
been cleared and memory location 21 selected (SS). Memory 20 and
30 has been cleared on DS, This process is repeated for each
memory location until 29 is reached. When the logic has reached
S10 of memory location 29, the following gate ends the logic
operation.,

RESET IIFF The Initial Installation FF is reset by CiFF MARU=-9 at the first
clk during S10. At the second clock pulse of 510, CiFF and IIFF
are both reset and no sequence FF is set which ends the operation.
The Ending operation is the same for DS machines., Memory locations
20 through 29 and 30 through 39 will be cleared at the end of the

operation,

(Draft E2150) For Form 3738



ec., V BURROUGHS - SERIES E2150 INSTRUCTION BOOK Page 20

INITIAL CONDITIONS
i ;
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WRITE PAPER HANDLING

After posting and arithmetic has been completed by the operator, the results
of the computations must be encoded on the stripes. The form travel during this
operation is from the printing line where posting is completed into the machine
to line minus eight and out until the form is completely out of the machine, see
Figure V-7A, The line find information is encoded as the form is driven into line
minus eight. Data is written in the stripes as the form is driven out of the
machine. Data writing starts when the form has been driven out to the IL-2 position.
Writing continues until all programmed words have been written. If ten words are to
be written, writing will continue for approximately 5.8" on the striper. If fewer
words are to be written, the write on the stripes will be corresponding shorter,

The letters A through F at the top of portions of the signal chart refef to areas
as indicated on the line drawing of paper travel. For example, the signals under
"A" refers to the writing of fhe line find pulse and occur at the start of form
travel,

The Write Ledger Carriage position must be programmed with a Write Ledger
pin. The units of memory address lanes must also be programmed with the highest
memory location to be written on the stripes i. e. If four words are to be written,
the units lanes must be programmed with a3. This will cause 23, 22, 21 and 20 to
be written. A carriage open pin must also be programmed.

The paper handling operation will not start until the carriage has tabulated
into the position following the write ledger position. The units of memory address
and the Lane Write Ledger (LWL) flip flops must be set in the write ledger position

before tabulation begins.
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WRITE PAPER HANDLING

BOLP A ' B
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READ AMP X (data and complement pulsqﬂd.ﬂbuﬂ“ﬂﬂjﬂﬂlﬂﬂf sync pulse—>
233

6 ms RESETTABLE DMV

FF16 3
B4

SSFF

RESET PDFF Sig

PDFF [100 ms
REVFF > REV | RET
58
PAPER MOVING - |sToppED
Rl RESET n
f 3
PRINTER POST 216 . |
’ B I
WRITE LINE FIND "
READ
28% rl 1 l1 lSYNC
Y I J
FPs 1 { 288
J WRITE STRIPE (PWFF)
‘360 I 288 | | TI
e B T35 S VR
| g ID c '
| i
Figure V-7A
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SET MARUFFs

SET LWLFF

SET CRG MTRFF

See figure V-9, The MARU FFs will be set by delta MR at the start
of the electronic cycle in the write ledger position,

The stop position where the write ledger is initiated must be pinned
with a lane write ledger pin (LWL). The LWI®CC5eCLK signal sets

the LWLFF.

The LWL®CCS5eCLK signal sets the CRG MTR FF,

ENERGIZE CRG MTR RELAY The CRG MTRFF activates a SD to energize the CRG MTR RELAY

SET PROG CAM FF

which complete the circuit to the CRG MTR., The CRG MTR supplies
power to drive the paper handler mechanism.

The Prog Cam FF is set by LWLFFe TC10eNOT ERFFeCCleéCLK signals.
The FF is set at 220° of the console cycle in the write ledger

position.

ENERGIZES PROG CAM SOL The Prog Cam SOL is energized by the Prog Cam FF signal and

Rl RESET

RESET COUNTER

RESET FFoX

RESET FF3X

a SD. The program shaft will turn to 288°., This will lower the
read/write heads to the stripes and allow the pressure rolls to
grip the form. CC2 will become high for a short time at 250° of
the Program camshaft cycle.

CC2 provides a Rl reset at 250° of the camshaft cycle.

CC2 and CIK resets the counter flip flops.

FF9X is reset by CC2e CLKeNOT FFO9X if it is set, in preparation for
writing the sync pulse,

FF3X is used to end the write operation and must be reset at the

start of the operation.

RESET SRXFFs and SRYFFs These flip flops are reset by CC2 as a safety precaution.

RESET PROG CAM FF

(Draft E2150)

CC2eNOT EJFFeCIK will reset the prog. cam FF at 250° of the

camshaft.
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DROP PROG CAM SOL  The resetting of the PROG CAM FF allows the Prog Cam Sol to drop

and detent the camshaft to detent at 288°,

100 MS DMV CC2eCC5 triggers the 100 ms DMV, The 100 ms DMV provides time to
position the shuttle gear.

SET REVFF CC2eCC5® NOT EJFFeCLK will set the REVFF at 250°,

ENERGIZE REV SOL The REV SOL is energized by REVFF and a SD, The REV SOL positions

the shuttle clutch so that the form will be driven into the machine.

SET PDFF Signal When the 100 ms DMV times out the SET PDFF Signal is made high.

The PDFF is set by the SET PDFF signal and CIK,

ENERGIZE PDSOL NOT TAB#CRG OPEN¢PDFF activates the PDC circuit which energizes

the paper drive sol and then drops the voltage to hold voltage.
The NOT TAB signal prevents the write ledger paper handling
operation starting until the carriage has reached the next stop
position. CRG OPEN ensures the operation will not start with
the CRG closed,

BOLP/WS The BOL FF is set by PDe®V2010 to generate a BOLP for each line
(hole is the disc). A WS pulse is also produced by the BOL
Circuit, The WS pulse occurs éms after the BOIP.

SET  LFAFF The Line Find A FF is set by WS REVFF CC6 when form feed is
started. BOLP/WS pulses are produced by the first hole after
paper drive has started.

SET FF4 The LWLFFeLFAFFeWS signal sets FF4 9 ms after the second line.
LFAFF and WS are used to delay the writing of the line find
pulse two and nine elevenths lines above the last printing line.
This allows the form to reach proper speed and the clutch vibration

to settle before the line find pulse is written.
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LF WRITE AMP FF4 REVFF turn on the write amplifier.

1200 usec DMV The trailing edge of the NOT FF4 signal triggers the 1200 usec DMV.

When the LF write amplifier is turned on, the current in the LF head is re-
versed. This reversal of current causes changes in the magnetism in the air around
the head. These magnetic changes are large enough to be picked up by the X read
head and cause setting of the 6 ms resettable DMV, If the LF pulse is written
fms or more before the X head starts reading data pulses, this is indicates in the
signals of Figure V-7, the first data pulse is recognized as the sync pulse and form
reversal takes place., The purpose of the 1200 usec DMV is to prevent the disturbance
in the X head, due to switching the LF head current, setting the 6ms DMV. Data in
the X stripe must be read as an indication of the position of the form so that the
sync pulse can stop from feed and reverse the form travel. Once reading has started,
a lapse of 6ms between pulse indicates the end of data and the next pulse read will
be the sync pulse., The 6ms DMV is a resettable DMV and is reset by each data pulse

read. At the end of data, the 6ms DMV will time out and set FF16.

SET FF 16 FF4OREVFFONOT FF16@AMPX reset éms DMV at each AMPX pulse. 6ms
after the last pulse the 6ms DMV output will become high. This
signal and a clock pulse sets FF16. FF16 is an indication that
the next pulse will be the sync pulse,

SET SS FF READ AMPXOFF16@CLK Sets the SSFF, SSFF gates the BOLP to stop
for travel. SSFF is reset by RESET PDFF sig.

RESET PDFF Sig., SSFF BOLP cause the reset PDFF signal to be high.

RESET SL (R1) RESET PDFFOREVFF triggers a PS to cause an Rl reset pulse. This

signal resets the FF's used to stop the paper drive.

RESET COUNTERS The counter FF's are reset by Reset PDFF signal and REVFF, A

count of lines to find L=2 must be made as the form is fed out.
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RESET PDFF The PDFF is reset by the RESET PDFF sign. NOT EJFFeCIK.

ENERGIZE STOP PAPER DRIVE SOL NOT PDFF activates the PDC circuit to energize the

STOP PD SOL and then drop the voltage to a hold voltage level.
RESET REVFF The REVFF is rest by the NOT PDFFeWS#CLK,

TRIGGER 100ms DMV  RETeNOT PDFFeNOT L-2FFeNOT ERFF triggers the 100ms DMV, After

100ms, the PDFF is set to drive the form out of the machine.

ENERGIZE RET SOL NOT REVFF activates a SD to energize the RET SOL.

SET PDFF Sig. When the 100ms DMV times out, the Set PDFF signal is made high.

SET PDFF The PDFF is set by SET PDFF sig. CLK,

ENERGIZE PD SOL PDFF and a SD energize the PD Sol.

SET CLFF The CLFF is set by RETeNOT L-2FFe SET PDFFeCLK., The CLFF allows
the counter FF's to count lines so that a starting point for
writing dates can be found.

BOLP/WS BOLP and WS pulses are developed by PD and Solar Cell circuits.

SET PWFF The permit write FF is set by NOT REVFFeLWLIFFeBOLPeCIK at line
minus seven. The PWFF allows writing on the stripe.

SET FF The FF is set by the BOLP signal when the NOT WLFF signal is high.

SET SYNC FF The SYNC FF is set by USMVFFeNOT SYNC FFeFF, The SYNC FF allows
the first USMVFF pulse after a BOLP to be gated out. The pulse
which is gated out resets the FF and SYNC FF's so that only one
USMVFF pulse will be gated out. This is the SYNC MV pulse,

SYNC MV The Sync MV pulse resets the FF and SYNC FF's and with CLFF ad-
vances the counters,

ADVANCE COUNTERS The SYNC MV will advance the counter FF's when the CLFF signal

is high.
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SET 9XFF The 9XFF is set by USMVFFePDFFeNOT REVFFeNOT L-2FFeNOT 9XFFeCLKe WS.
The Write Sync pulse is developed from the BOL circuit and causes
the sync pulse to be written 9ms after line minus seven.

WRITE SYNC PULSE The setting of the 9XFF is gated to the write amplifier by PWFF,

The reversal of write current through the head produces a flux
change on the stripe which is the sync pulse.

SET L-2FF The L-2FF is set by NOT WLFFe2eL4eRETsCLK., The L-2FF's used here
is prepared for writing data on the stripe.

RESET CLFF NOT WLFFe2eL#RETeCIK resets the CLFF, The counters will be used
for checking form speed.

SET WLFF The WLFF is set by LWLFFeCLFFeL-2FFeNOT REVFFeCLK, The WLFF

starts the write ledger logic.

RESET COUNTERS The counters are reset by WLFF, the change of WLFF through a PS.
SET SEQAFF The SET WLFF sige NOT SAFFeCIK sets SEQA FF, This starts the

electronic operation for writing data on the stripe. This op-
eration will be covered in detail following this subject. The
form continues to be fed out as the data is written.

WRITE LEDGER IOGIC The Write Ledger logic is controlled by USMVFF pulses. The

speed of form movement during the Write Ledger operation is com-
tinuously checked during the write operation. The BOLP, which
is developed by the paper drive mechanism, is compared to the
USMVFF pulses, which control the writing of data on the form.
Either 27, 28 or 29 USMVFF pulses must occur between any two
BOLP's.

STEP CTR Figure V-8, the Step counter signal is made high by USMVFFeWLFFe
NOT SYNC FF. This produces a step counter pulse for each USMVFF
pulse during writing exéept when the SYNC FF is set. These pulses

advance the counter,
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PAPER SPEED CHECK
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SET FF If a BOLP occurs while the couﬁter is at 27, 28 or 29, the FF will
be set, This indicates that the form is traveling at an acceptable
speed.

SET SYNC FF SYNC FF is set by FFeUSMVFFeNOT SYNC FF being low inhibits the
next STEP CTR pulse to prevent further counting.

SYNC MV A SYNC MV pulse is gated out by SYNC FF being high.

RESET FF and SYNC FF  The SYNC MV pulse resets FF and SYNC FF,

RESET COUNTER The counter FF's are reset by SYNC FF and WLFF,.

An acceptable form speed has been recognized and the circuits reset for the
count between the following BOLPs., If for some reason, the counter is not at 27,
28 or 29 when the BOLP occurs, it indicates that the form is not moving at the
desired speed. It may be either too fast or too slow., If FF and SYNC FF are not

set, the counters will continue to advance with each USMVFF pulse,

SET ERFF A count of 320STEP CTReNOT EJFFeCLK sets the Error (ER) FF,
RESET WLFF ERFF+*ClK resets WLFF, This stops the writing of pulses on the

stripes. Data remains in memory and another attempt to write
can be made in the write error correction position. This operation
will be discussed later. The write light will be on and the machine
locked until the error correction procedure is followed.

RESET WLFF The WLFF will be reset by the last complement pulse (CP) written
on the ledger, the FF3X and CLK signal. FF3X is set by the logic
to cause the start read data and complement pulses to be written.

SET PROG CAM FF  When the form is fed out of the carriage, the NOT FPS signal will

be high. NOT FPSeCC6HeL-2FFeCCleCIK will set the PROG CAM FF.
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ENERGIZE PROG CAM SOL The Prog. Cam FF activates a SD to energize the PROG CAM SOL.

The PROG CAM SOL will cause the program camshaft to rotate from
288° to 360°,

R1 RESET CC2 gates an Rl pulse at 320° of the program camshaft cycle.
This resets the control FF's after the write ledger operation

is finished,

RESET FFOX If FFoX is set, it is reset by CC2¢NOT FF9X+CILK,

RESET FF3X FF3X is reset by CC2eCLK after the write ledger operation is
finished,

RESET PROG CAM FF CC2*NOT EJFFe¢CLK resets the PROG CAM FF at 320°.

DROP PROG CAM SOL The resetting of the PROG CAM FF drops the PROG CAM SOL so

that the camshaft will detent at the 0° or home position.

RESET CRG MTRFF The carriage motor FF is reset by CC20CC6eNOT FPS at 320°

of the cycle, The drop time of the relay and the speed of
the motor will cause the camshaft to reach 0°,

DROP CRG MTR RELAY The carriage motor relay is dropped when CRG MTRFF is reset.

SET SSFF NOT FPSeCC2eCC6eCLK Sets SSFF, SSFF must be set so that the

paper drive mechanism can be stopped. SSFF is reset by RESET

PDFF Sig.,
RESET PDFF sig., SSFF BOLP produce a Reset FDFF signal.
RESET PDFF The PDFF is reset by the RESET PD Sige NOT EJFFeCLK.

ENERGIZE STOP PD SOL NOT PDFF triggers the PDC circuit which energizes the

STOP PD SOL.

RESET LWLFF The Lane Write Ledger FF is reset by CC3¢NOT ERFF«CLK when
the camshaft reaches 0°, LWLFF must be reset to allow the
operations pinned in the position to be performed. This is

usually a Read Ledger (RL) position.
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WRITE LEDGER PAPER HANDLING

Rl RESETS FFs MARU LANES.AMR SET MARUFFs
[FAFF I FBFF LWL CCS' CIX L SET IWLFF 306
FFl4 FF16 SET CRG MTRFF 304
TFIX | FFY CRG MTRFF } ENERGIZE CRG MIR RELAY | 304
| FF3Y FF9Y LWLFF» TC10-LOCK~ CC1- CLK SET PROG CAMFF 304
FF SYNCFF PROG CAMFF [sp> ENERGIZE PROG CAM SOL | 322
CLFF VFF cc2 Rl RESET 307

[PARITYFFs| CFFF

DISCXFF | DISCYFF CC2+CLK RESET COUNTERS 308
DATAXFF | DATAYFF CC2+ CLKFFOX RESET FF9X 311
SRCXFFs | SRCYFF's CC2¢CLK | RESET FF3X 313
cc2 |__ RESET SRXFFs 319
RESET SRYFFs 315
CC2+EJFF» CLK RESET PROG CAMFF 304
RESET PROG CAMFF DROP PROG CAM SOL 322
CC2+CC5 TRIGGER 100ms DMV 305
CC2+CC5+EJFF « CLK SET REVFF 305
REVFF fsp> ENFRGIZE REV_SOL 322
100ms DMV times out SET PDFF Sig 305
SET PDFF SigeCLK SET PDFF 305
PDFFeTAB#CRG OP » @> ENERGIZE PD SOL 322
PD-BOL- CLK /WS BOLP/ WS 323
PD-WS «REVFF«CC6 SET LFAFF 305
LWLFF « LFAFFs WS, FFG SET FF4 306
FFl4+REVFF LFWA 306
FFE 1200 us DMV 306
1200us DMV «REVFF«SSFFe PAFF« PDeDATA X~| READ AMP X 316
FFl4oREVFF+ FF16¢READ-AMP X 6 ms RESETTABLE DMV 306
6 ms DMVeREVFF.FF4+CLK | SET FF16 306
FF16eREAD AMP X SET SSFF 305
SSFF+BOLP |RESET FDFF Sig 305
RESET PDFF SigsREVFF Rl RESET 307
Figure V9-A RESET COUNTERS 308
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RESET PDFF Sige EJFFeCLK RESET PDFF 305
POFF @ ENERGIZE STOP PD SOL {305
PDFFeW3eCLK RESET REVFF 305
RETe PDFFo L-2FFe ERFF TRIGGER 100ms DMV 305
REVFT. Sp>— ENERGIZE RET SOL 305
100 ms DMV times out SET PDFF Sig 305
SET PDFF SigeCLK SET PDFF 305
PDFF {Eﬁb:r ENERGIZE PD SOL 305
RET+L-2FF+SET PDFF Sige CLK———————| SET CLFF 307
BOL<PD / WS BOLP/WS 323
REVFF+LWLFF « BOLPs CLK SET PWFF 323
BOLP*WLFF SET FF 308
FF e+ USMVFF SET SYNCFF 308
SYNCFF + USMVFF SYNC MV 308
SYNC MV L_ RESET FF 308
RESET SYNCFF 308

SYNC MVsCLK ADVANCE COUNTERFFs 308
USMVFFe PDFF s REVFFe L-2FF sWSeCLK«FF9X— | SET FF9X 311
PWFF+FF9X WRITE SYNC PULSE 316
2+ l4eRET«WLFF « CLK SET L-2FF 306
2¢ Lo RET<WLFF « CLK RESET CLFF 307
IWLFF+ CLFF+ L=2FF« REVFF * CLK SET WLFF 310
WLFF @ RESET COUNTERFFs 308
SET WLFF»SAFFsCLK SET SEQ A 317
USMVFF WRITE LEDGER LOGIC 326
USMVFF «WLFF * SYNCFF STEP COUNTERFFs 308
(27 4 28 4 29) BOLP SET FF 308
FF+ USMVFF SET SYNCFF 308
USMVFF' SYNCFF SYNC MV 308
SINC MV — | RESET FF 308
L RESET SYNCFF 308

SYNCFFeWLFF RESET COUNTERFFs 308

Figure V-9B
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(Draft E2150)

32.STEP CTReEJFF~CLK SET ERFF 321
ERFF» CLK RESET WLFF 310
LAST CP ON WRITE+FF3XsCLK RESET WLFF 310
FPS +CC6 eL=2FFe CCLe CLK: SET PROG CAMFF 304
PROG CAMFF @ ENERGIZE PROG CAM SOL | 322
cc2 Rl RESET 307
CC2¢FF9X+CLK RESET FF9X 311
CC2+ CLK RESET FF3X 313
CC2 EJFF+CLK RESET PROG CAMFF 304
RESETe PROGe CAMFF DROP PROG CAM SOL 322
CC24 CC6sFPS RESET CRG MTRFF 304
RESET CRG MTRFF DROP CRG MTR RELAY | 304
FPS*CC2% CC6+CLK SET SSFF 305
SSFF*BOLP RESET PDFF Sig 305
RESET PDFF SigeEJFFeCIK RESET PDFF 305
PDFF PD ENERGIZE STOP PD SOL | 305
CC3vERFFsCLK RESET LWLFF 306
Figure V=9C
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WRITE LEDGER LOGIC

The encoding of information on the stripe is accomplished with a series of
complement and data pulses. A complement pulse is written every 740 usec or every
.011" on the stripe. This divides the stripe into "cells"., If data is to be
written, it is encoded as a flux reversal between the complement flux reversals.
The complement pulses provide a means of timing and also a means of recognizing
the bit value of a data pulse. Writing of data on the stripe starts with the
MSD of the highest memory location to be encoded. This is the memory location
whose units must be pinned in the panel in the write ledger position. Since
writing is always from the twenties group of memories it is not necessary to pro-
gram tens. For example, if five words are to be encoded, the first digit encoded
will be MSD of memory location 24, the second digit will be DD1 of memory loc:tion
2k, Each digit of each memory location will be written in descending order until
DDO of memory location 20 is reached., This will be the last data digit written on
the form and consequently the first read or a READ operation. One additional data
and one complement pulse is written after the last data digit. This data and
complement pulse is the start signal for the RL logic operation. The write amp-
lifier will remain on until the form is driven out of the machine. This orients
the stripe so that a false pulse will not appear due to the head current being
turned off and will erase any data from a previous write.

DDO of each word contains the sign and the parity check of the word. A data
bit is written in the one bit cell of DDO if the sign is minus. A data bit is written
in the two bit cell of DDO if the sign is plus. The four bit and eight bit cell of
DDO contains the parity check for the word. Two parity FF's are used as a four
counter. Both P1FF and P2FF are reset at the start. The first data pulse sets

P1FF. The second data pulse reset P1FF and sets P2FF,
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The third data pulse sets P1FF again. The fourth data pulse resets both FF's and
the cycle starts over again., These FF's are counted for each bit of data written
until DDO is reached. When DDO is to be encocded, the status of F1FI and P2FF is
transferred (in complementary form-from the O side of the FF) to the Shift register
FF's. The zero side of the P1FF is transferred to SR2FF and the zero side of the
P2FF is transferred to SR1FF. Since the data bits are always written from the
SRX8 or SRY8FF's, the complement of P1FF will be written in the third cell (4 bit
position) of DDO and the complement of P2FF will be written in the fourth cell

(8 bit position). On the READ operation, these bit positions will be read and the
P1FF and P2FF's set accordingly, then the data bits are read and will count the
PFF's. When the MSD digit has been read, both PFF's are not high, the ERFF will
be set and will stop the read.

Figure V-10 is a chart of the setting and resetting of the P1 and P2FF's
during the RL and WL operations. The functions of the FF's are shown for no data
pulses, 1, 2, 3 and 4 data pulses. A block is also included which indicates a
missed pulse to shown how an error condition will be produced. The parity FF's

are not counted in DDO., Thus the parity count is of DD1 thru DDMSO.

WRITE LEDGER LOGIC

Figure V-12 is the flow chart for the write ledger operation. SA is similar
to SO of E2100 T time. SB and SC provide a means of reading data, transferring
data to the Shift Registors FF's (SRFF's) and writing the data back to memory.

When data digits are transferred from the WR to the SR, WR1l is transferred to
SR8, WR2 is transferred to SR4, WRL is transferred to SR2 and WR8 is transferred
to SR1. Since writing is always done from SR8 the order of writing on the form
will be 1 bit, 2 bit, 4 bit and & bit. The first bit to be written on the form

will be from the high order word, high order digit and low order bit.
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PARITY

CLEARED FOR WRITE
NO DATA PULSES

PARITY COMPLEMENT TO SR

ON READ

TRANSFER TO PARITY FF

NO DATA PULSES

CORRECT PARITY CHECK

CLEARED FOR WRITE

ONE DATA PULSE WRITTEN

PARITY FF COMPLEMENT TO SR

ON READ

TRANSFER SR TO PARITY FF

ONE DATA PULSE READ

CORRECT PARITY CHECK

CLEARED FOR WRITE

FIRST DATA PULSE WRITTEN

SECOND DATA PULSE WRITTEN

PARITY FF COMPLEMENT TO SR

ON READ

TRANSFER SR TO PARITY FF

FIRST DATA PULSE READ

SECOND DATA PULSE READ

CORRECT PARITY CHECK

(Draft E2150)

Figure V=104

WRITE
RESET P1FF RESET P2FF
P1FF P2FF
SR2 =1 SRl = 2
READ
SR4 = 1 SR8 =1
SET PLFF SET P2FF
P1FF P2FF
PIFF P2FF
WRITE
RESET P1FF RESET P2FF
SET PIFF = | === ——
SR2 = 0 SRl =1
READ
SR4L = 0 SR8 = 1
PIFF P2FF
SET PI1FF P2FF
PIFF P2FF
WRITE
RESET P1FF RESET P2FF
SET PIFF | eeeeee-
RESET P1FF SET P2FF
SR2 = 1 SR1 =0
READ
SR4 = 1 SR8 = 0
P1FF P2FT
RESET P1FF RESET P2FF
SET P1FF P2FF
P1FF P2FF
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CLEARED FOR WRITE

FIRST DATA PULSE WRITTEN

SECOND DATA PULSE WRITTEN
THIRD DATA PULSE WRITTEN

PARITY FF COMPLEMENT TO SR

ON READ

TRANSFER SR TO PARITY FF

FIRST DATA PULSE READ
SECOND DATA PULSE READ

THIRD DATA PULSE READ

CORRECT PARITY CHECK

CLEARED FOR WRITE

FIRST DATA PULSE WRITTEX

SZCOND DATA PULSE WRITTEN

THIRD DATA PULSE WRITTZN

FOURTH DATA PULSE WRITTEN
PARITY FF COMPLEMENT TO SR

ON READ

TRANSFER SR TO PARITY FF

FIZST DATA PULSE RZAD

SECOND DATA PULSE READ

THIRD DATA PULSE READ

FOURTH DATA PULSE READ
CORRECT PARITY CHECK

(Draft E2150)

Figure V-10B

| WRITE
RESET PLFF RESET P2FF
SET P1FF ———
RESET PIFF SET P2FF
SET PIFF P2FF
SR2 = 0 SRL = 0
READ
SRY = 0 SR8 = 0
PIFF T2FF
SiT PIFF ———
RESET P1FF ET P2FF
SIT FIFF P2FF
P1FF P2FF
WRITE
RESET PIFF RESET P2FF
SZT PLFF —
RESET PIFF SET PRFF
SZT PIFF P2FF
ISET FIFF RESET P2FF
SR2 = 1 szl = 1
READ
SR = 1 SR8 = 1
PIFF P2FF
RESET PIFF RESET P2FF
SIT P1FF ———
RESET PIFF SET P2FF
SET P1FF P2FF
PIFF P2FF
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CLEARED FOR WRITE
FIRST DATA PULSE WRITTEN———

SECOND DATA PULSE WRITTEN —
THIRD DATA PULSE WRITTEN
FOURTH DATA PULSE WRITTEN—
PARITY FF COMPLEMENT TO SR——

ON READ
TRANSFER SR TO PARITY FFs
FIRST DATA PULSE READ

SECOND DATA PULSE READ
FAILED TO READ THIRD DATA PULSE-

FOURTH DATA PULSE
PARITY ERROR

Figure V=10C

WRITE
RESET P1FF RESET P2FF
SET PIFF | =e=cee=
RESET PIFF SET P2FF
SET P1FF P2FF
RESET P1FF RESET P2FF
SR = 1 SR8 = 1
READ
SRk =1 SR8 = 1
PIFF P2FF
RESET P1FF RESET P2FF
SET P1FF c——
P1FF P2FF
RESET P1FF SET P2FF
PIFF P2FF

For Form 3738
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The logic blocks above SA on the chart are controlled by the USMVFF pulses and
cause writing of the data and complement pulses on the stripe. When the last bit
(the 8 bit) of each digit has been written on the stripes SB and SC read the following
digit and transfer it to the Shift Registors. S10 provides a means of counting

down memory locations.

Initial conditions

PMA The Pinned Memory Address indicates that a memory address (units)
must be pinned in the Write ledger Position. The units only
need be pinned since writing always occurs from the 20 to 29
group. The highest units of memory to be written must be pinned.

IWLFF The Lane Write Ledger FF is set by a pin in the Write Ledger
lane (48b) CC5 and a clock pulse. This indicates that the
carriage is in a Write Ledger position. The LWLFF must be
set since the carriage will move out of the write ledger
position before the writing on the stripe takes place.

DDO The Digit Distributor must start from the DDO position and is

made high by R1 Reset.

NOT CifFF The CiFF must be reset at the start of the operation.
PWFF The Permit Write FF must be set to permit encoding data in the
stripe.

NOT P1XFF, NOT P2XFF The parity XFF's must be reset at the start of the operation.

This ensures a correct parity count.
NOT CPFF The complement pulse FF must be reset at the start of the op-

eration.
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SRCX-0 The Shift Register Counter must equal zero at the start of writing.
This ensures writing all bits of the first digit.

FFhL FF4 must be reset since it is used in one of the write monitor
circuits (see error conditions).

NCT FF1X, NOT FFl1lY, NOT FF3X FFs 1X, 1Y and 3X must be reset at the start of the

operation. These FF's insure that all of the data is written and
causes a start signal (1 data and 1 comp pulse) to be written after
DDO of memory location 20,

NOT P1YFF and NOT P2YFF (DS) The P1lY and P2YFFs are the parity counters for the

second stripe of dual stripe operations. Certain blocks of the flow
chart are designated by (DS). This indicates blocks that are involved
only on dual stripe operations. On single stripe operations, these
blocks should be ignored. In machines equipped for single stripe
operation, the logic cards for DS are not installed and the signal
lines for this logic except part of FFZ which is at =4V, are left
floating.

FF3Y FF3Y is used in a write monitor circuit and must be reset (see
error conditions).

FFOY FFOY must be reset at the start of the write ledger operation.

FFox FFoX is.set when the sync pulse is written.

Assume that the control console has cycled in the write ledger position, the
carriage has moved to the next carriage position and the carriage is open. The
paper handler will drive the form into the carriage and the line find information
will be written. The sync pulse is read and will cause the form travel to be
reversed, the sync pulse rewritten (FF9X is set) and when the form reaches the line
minus 2 location, the CLFF *L-2FFNOT REVFFs LWLFF signal will be high. This signal

initiates the encoding of data on the stripes in the following manner.
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SET WLFF The write ledger FF is set to initiafe and control the actual writing
of the data on the stripes. The WLFF is set by the CLFFeL-2FFeNOT
REVFFeLWLFFaCLK signal,

SET DDREV The DDREV FF is set so that the High order digits can be written
first. The DDREV FF is set by WLFFeCIK.

RESET FFZ (DS) FFZ is used on the dual stripe to designate which word group and

stripe is being processed. If FFZ is reset the 20-29 word group
and the middle stripe are active. If FFZ is reset the 30-39 word
group and the left stripe are being processed.

SA k The Sequence A FF is set by CLFFe L-2FFe NOT REVFFeLWLFFeCILK.
Sequence A preconditions the Electronic Processor for the write
operation,

SA of DDO SET CAD The SAl, SA2 and SA3FFs are all reset at the end of sequence

A to select CAD so that the MARUFFs, which were set to the units
of memory address in the WL carriage position, will select the
first word to be written.

2 =—»MART The MART2FF is set, by sequence A, to select the 20-29 word group.
MART1FF is reset by the same signal to ensure writing does not

start from the 30-39 word group.

RESET MART4FF  MART4FF is reset to ensure that writing doessnottbegin in the
| 60-69 word group.
STEP DD The DD is stepped to DD1l. During the write ledger operation DDREV
is set; therefore, DDMSD of the selected C address will be the
first digit written.

0 —*WR The WR must be clear at the start of the operation.
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MR—» MEM The MR=—>MEMFF is set so that the data read from memory, to be
written in the stripe, can be written back to memory.

RESET COMPFF The COMPFF is reset since all data is to be handled in true form.

SB of DD1 (20) READ DDMSD of the C address is read into the MR, (DDl & DDREV

are set).
MR—>WR The WR is made equal to the MR.

COMPLEMENT FFZ (DS) In the dual stripe machine, FFZ will be complemented to pre-

pare for reading from the 30-39 word group and writing in the
left stripe.

SC of DD1 (20) WRITE Data is written from the MR back into the DDMSD of the

C address.

COMPLEMENT MART1 (DS) The MARTIFF is set in Dual Stripe machines to select word

group 30-39.
WR—»SRX Data in the WR (DDMSD of the C address) is transferred to the
Shift Register XFFs. FFZ+NOT DDO cause the transfer, Data

will be written from the SRX8 to the stripe.

STEP DD On a single stripe machine, the DD is stepped by NOT DDO,
SEQB In a Single Stripe machine FFZ will be low and no sequence will

be set. The logic waits for a USMVFF signal. In a Dual Stripe
machine, FFZ will be high and will return the logic to SB.

SB of DD1 (30) READ DDMSD of the 30-39 word group is read into the MR.

MR —WR The WR is made equal to the WR.

COMPLEMENT FFZ  The FFZ is reset.

SC of DD1 (30) WRITE Data from the MR is written back into DDMSD of the 30-39

word group.
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WR —>SRY Data is transferred from the WR to the SRY. Data from the SRY will
be written into the left stripe.

STEP DD NOT FFZ NOT DDO cause the DD to step to DD2.

No sequence is set and the logic waits for a USMVFF pulse. Data from the high
order digit of the high order word is now in the SRX and SRY (DS). This data will
be written into the stripes under the control of the USMVFF pulses.

Figure V-11 shows the time relationship of some of the signals while writing
the last two digits and sign of memory locations 20 and 30 (DS). The signals
shown are for the writing of ,754. This signal chart may be used as an example

while studying the logic flow chart.

COMPLEMENT CPFF  Bach USMVFF pulse is gated with WLFF to complement the

COMPLEMENT PULSE FF. This occurs every 370 usec. The USMVFF
pulse stays high for one clock duration (12 usec).

COMPLEMENT PULSE The NOT CPFF signal is high at the start of the operation.

(Initial condition). The NOT CPFF is gated with USMVFFsWLFF,
The output of this gate is the CP pulse and is high for one clock
duration.

GATE OXFF and 9YFF The trailing edge of the CP pulse complements the 9X and 9Y

FFs. Complementing the 9X and 9Y FFS causes a reversal of head
currents and writes a complement pulse in each stripe 12 usec
after the start of the USMVFF pulse. 370 usec later, the second
USMVFF pulse occurs.

COMPLEMENT CPFF  The CPFF is complemented by the trailing edge of every USMVFF

pulse during the WL operation.
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DATA WRITE The CFFF and WLFFeUSMVFF are gated together to produce the DATA WRITE
signal. This signal triggers a 70 usec DiMV. The output of the DMV
is gated with WLFF and the resulting signal triggers a FS.

FF6 The PS pulse e NCT FF6oCK sets FF6. The FF6¢CK signal resets FF6
after one clock duration. The FF6 signal is a 12 usec pulse which

is synchronized with clock.

DATA PULSE The DATA pulse is an inverted NOT FF6 signal.
COUNT SRCX The Shift Register counter X (and Y) consists of 2FFs each. These

FFs are used to count 4 as follows: SRCX1 set - 1, SRCX2 set -2,
SRCX1 and SRCX2 set - 3, SRCX1l and SRCX2 reset - O thus the count
is 1, 2, 3 and Q for a four count. Each DATA PULSE (DP) counts
the SHIFT REGISTER COUNTER.

COMFLEMENT FFOX and FFOY (DS) The DF is gated with SRX8. If this produces a high

signal (if SRX8 contains data read from memory) the FFOX will be
complemented., A complementation will produce a reversal of head
current and thus write a data pulse (1 bit) on the stripe. The
data pulse is, written 44O usec after the first complement pulse
(370 + 70). The same conditions exist for FFOY,

COMPLEMENT FXFF and PYFF (DS) The P1X and P2X FFS count data pulses written in a

similar manner to the SRCXFFs. If SRX8 was high to cause a
reversal of head current the SRX8¢DFsNOT DD1eNOT FP1XFFeCLK will
complement or count the Parity FFs. The same conditions exist
for the PYFF's.

SHIFT SRX and SRY (DS) Each DP causes data in the SRXFFs to shift one bit position.

Writing on the stripe is always done from SR8X. After the first
bit is written, the data that was in SR1, SR2 and SR4 is shifted
into SR2, SR4 and SR8. The four bit data can then be written

from SR8 on the next DP.
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SHIFT SRX and SRY (DS) (continued) These are the shifts that are counted by the

SRCXFFs. The SRYFF are shifted in a similar manner.

COMPLEMENT CPFF The CPFF is complemented by the following USMVEF pulse.

COMPLEMENT PULSE A 12 usec CP is produced by NOT CPFFeWLFFe USMVFF,

GATED FF9X and FF9Y (DS) The trailing edge of the CP complements the FF9X and

FFO9Y to cause a complement pulse to be written in the stripe.
This pulse is written 300 usec (370-70) after the data pulse
if data was written.

COMFLEMENT CPFF The following USMVFF pulse again complements the CPFF,

DATA WRITE The DATA WRITE signal is made high by WLFFsUSMVFFe CPFF and
triggers the 70 usec DMV, The DMV and WLFF triggers a PS.
FF6 is set by the PS and CK to synchronize the operation
with the clock.

DATA PULSE A DP is produced by FF6,

COMPLEMENT FFQX and PXFF The FF9X and PXFFs are complemented if SR8X is high (a

two bit is to be written on the stripe).

COMPLEMENT FF9Y (DS) and PYFF (DS) The FFOY and PYFFs are complemented if SRY8 is

high,
COUNT SRCX The Shift Register Counter are counted by the DP, The SRCX
now equals 2.

SHIFT SRX and SRY (DS) Data in the Shift Register is shifted one place.

COMPLEMENT CPFF The CPFF is complemented by a USMVFF pulse.

COMPLEMENT FULSE A CP pulse is produced by the NOT CFFFsWLFFe USMVFF.

GATED FFOX and FF9Y (DS) The CP complements the FF9X and FFO9Y to write a pulse

in the stripes.
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COMPLEMENT CPFF The USMVFF complements the CPFF.

DATA WRITE A Data write signal is produced by WLFFeUSMVFFeCFFF, The Data
write and WLFF signals triggers the 70 usec DMV which in turn
triggers a PS.

SET FF6 FF6 is set by PS and CK to synchronize with clock.

DATA PULSE A DP is produced by FF6.

COMPLEMENT FFOX and PXFF If SR8X is high (a four bit is to be written) the 9X and

PXFFs are complemented., This will write the data and count parity.

COMFLEMENT FFOQY (DS) and PYFF (DS) If SR8Y is high, the 9Y and PYFFs are complemented.

This will write data on the stripe and count parity.

SHIFT SRX and SRY (DS) The 8 bit data is shifted into the SRX8 and SRYSFFS.

COUNT SRCX The DP counts the SRCXFF to 3,

COMPLEMENT CPFF The USMVFF complements the CPFF,

COMPLEMENT PULSE NOT CPFFeUSMVFFeWLFF produce a CP,

GATE FFOX and FFOY (DS) FFs 9X and 9Y are complemented to write a complement pulse

on the stripes.

COMPLEMENT CPFF The USMVFF complements the CPFF,

DATA WRITE CPFFeUSMVFFeWLFF produce the Data write signal which triggers
the 70 usec DMV. The DMV and WLFF triggers a PS.
SET FF6 FF6 produces the DP,

COMPLEMENT FFOX and PXFF If SRX8 is high (a 8 bit is to be written) the FFOX and

- PXFF are complemented.

COMPLEMENT FFOY (DS) and POYFF (DS) If SRY8 is high, the FF9Y and P9Y FF are

complemented.

SHIFT SRX and SRY (DS) The DP causes the SRX and SRYFF to shift.

COUNT SRCX The DP causes the SRCX to advance. The SRCX is now equal to zero.
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SEQB NOT FF1YeSRCX-2%8DP¢CK sets SEQB. SRCX is still equal to three when
the DP becomes high., With the setting of SEQB, the procedure up to
this point is started over again, This procedure is repeated for
each digit as the data is read from memory and written into the stripes.
When DDO is high and SEQB has been set by NOT FF1Y#SRCX - 3+DPeCK the
logic is as follows,

SB of DDO (20) READ The sign of the "C" address is read to the MR (MRl indicates

a minus sign).
MR —> WR The WR is set equal to the MR,

COMPLEMENT FFZ (DS) FFZ is complemented.

SC of DDO (20) WRITE The sign if written back to memory.

COMPLEMENT MART1 (DS) MART1 is set to select the sign of the 30-39 word group.

NOTE: That the sign which is in the WR is not transferred to the SRX.
SEQB SB is set so that the sign of the selected word from the 30-39 group
can be read.
8 —»SRX8 If the sign in the MR is negative, MRl will be high and the SRX8FF
will be set. This will be written in the 1 bit position on the stripe.
L — SRXL If the sign in the MR is positive, the NOT MRl will be high and the

SRX4FF will be set. This will be written as a two bit in the stripe.

A bit is written for both a negative and a positive sign. Thus, the machine

must account for the sign of a word and cannot have the sign change by loosing a bit.

GATE NOT P2XFF —>SRX1 and GATE NOT P1XFF——SRX2 The complement of the parity count

(from the zero side of the FF) is gated to the SRX NOT P1XFF will be
written as a L4 bit on the stripe and NOT P2XFF will be written as an

8 on the stripe.
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SB of DDO (DS-30) READ The sign of the selected 30-39 word is read into the MR.

MR — WR The WR is set equal to the MR,

COMPLEMENT FFZ FFZ is complemented.

SC of DDO (DS-230) WRITE The sign is written back to memory.

COMPLEMENT MART1 MART1FF is reset to count back to the 20-29 word group.

Note the WR is not transferred to the SRY.
STEP DD The DD is stepped by NOTeFFZ MARU = O,

8 —>SRY8 (DS) If the sign in the MR is negative, MRl will be high and the

SRYS8FF will be set, This will be written as a 1 bit on the
left stripe.

L —»SRYL4 (DS) If the sign in the MR is positive, the NOT MRl will be high

and SRY4FF will be set. This will be written as a 2 bit on
the left stripe.

GATE NOT P2YFF —»SRY1 and GATE NOT P1XFF —» SRY2 The complement of parity Y is

transferred to the SRY. The zero side of PARITY 1 will be
written as a 4 bit on the left stripe and the zero side of
PARITY 2 will be written as an 8 bit on the left stripe.
After the complement of the parity count is transferred

to the SRX and SRY (DS) the parity FF are reset for the
start of the parity count of the next word.

SEQ10, SET CiFF and 8 =»WR Each of these conditions is set by MARU ¥ OeNOT FFZ

DDQ:SEQ 10 is set so that the memory address units can
be counted down. The CiFF and 8 in the WR provide a 9
input to the adder to enable a count down.

S$10 0 —MR The MR is cleared so that there is no unwanted input to the

adder. The MR is cleared during the sequence.
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GATE MARU —>ADDER The MARU FFs are an input to the adder.

GATE ADDER —> MARU The adder output, which the MARU FF plus 8 from the WR and 1

from CiFF, is gated to set the MARUFFS, by CiFF,

SEQ 10 S10 is set again by CiFF. The fact that S10 stays on two
clock pulses has no significience here but will be used in
future machines.

RESET CifFF CiFF reset after S10. No logic sequence is set after S10
and the machine waits for a USMVFF pulse to write the data
for DDO., This is written in the same way that data of the
other digits is written on the stripes. When DDO is
finished, DDMSD of the next word is read from memory and
written on the stripes. This process continues until all
digits of all words are written through DDO of memory
location 20 and 30 (DS).

After the data for DDO is written on the stripe, a start read signal must be
written on the stripes. This consists of one Data and one complement pulse after
the DDO data is written. The writing of these pulses is controlled by the 1X, 1Y
and 3X FFs.

Since the DD is not stepped out of DDO at the end of the write operation,

DDO will be high during the writing of data for DD1 and DDO of word 20. FIF1X and

FF1Y are used as counters to count the digits written while DDO is high. FF1X

is set by DDMSDeMARU = OeNOT FFZeSCeWLFFe CK. This occurs when SRCX = O of DDl

(DDMSD and DDREV) is high. NOT FF1X is then low and prevents setting FF3X when

the SRCX = 0 and a CP occurs, which will occur while writing DDMSD (DD1). FF1Y

is set by DDO*MARU = OeFF1X8NOT FFZeSCeWLFF«CK., This occurs when SRCX = O of DDO

is high. NOT FF1X and NOT FF1lY both prevent setting FF3X when the SRCX = O and a CP

which occurs while writing DDO. NOT FF1lY being low prevents SB being set to read

DDO from memory again and transferring it to the SRX and SRY (DS).

(Draft E2150) For Form 3738
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FF1Y+SRCX = 3e#WLFF resets FF1X and FF1Y, This allows the CILK to set %FBX when
CPeSRCX = QeMARU = O¢DDOsNOT FF1XeNOT FF1Y is high. FF3X will allow the next DP
to write a pulse on the form. The next CP pulse will be written on the form and
with FF3X, CK will reset FF3X and WLFF., The resetting of the WLFF prevents further
CP or DP pulses which prevents complementing FF9X or FFOY, PWFF remains set and
the write amplifiers remain on to orient the reset of the data stripes as the form
is fed out of the machines. This erases any previous data or noise from the stripes

and prevents a possible unwanted pulse due to interrupting head current.

(Draft E2150) For Form 3738
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CLFFeL2FFeREVFFe LWLFF

INITIAL_CONDITIONS SET WLFF I510

SET _DOREV UG
RESET FF2 313 | (0s)

LWLFF
000

%‘%———-——-—%
T

D

USMVFF (SEE NOTE 1)

COMPLEMENT CPFF [310)
CPFF — | DATAMRITE |
TPFF ——— _COMPLEMENT PULSE 310

o
|

SEERCaN

COMPLEMENT FF9X M

(0s)
SRCX=08MARU=00 DDOSFFYReFFTY —

FF3X _t

|

ERiEREREES
o

e
=
=

(70 USEC DEtAY 313 ]

PULSE I3
LEMENT FFOX 311
T PARITY X 312
EMENT FFOY 311 | (0s)
PARITY Y 317 (os)
SRCX 314
SRX UG
rSRY 13151 (os)
FFIX
FF1Y

&

SRXB+FF3X —
BOTesrx8 ————
SRY8+FF3X —
DOTespYs ———

o
2
£ 3

A
H

{2
o
b=t
=)z

e
=
=

I
1

FF1YeSRCX=3 —C

FFTYesRCX=3

i (0

im
6 o]
im |

]

f’ ‘
F

2

T
ESET MART &4

[

STEP DD 318

0—eWR 318
— 318

RESET_COMPFF 318

|

k

—
COMPLEMENT FFZ

313](0s)
SC_WRITE ]
COMPLEMENT MART 1 313](0s)
FFZe0D0 ——{ WR—>SRX 319
eDP0 —————— WR—e»SRY — |315](0s)
FFZe (DB0+MARUF0) — STEP 00 318
FFZ ——— SEQ B 37—
FFZoDDOSMR1 ——{ B —e» SRXB(NEG SIGN) UG
FFZeDDOSARY ———— L —e SRX4(POS SIGN) uG
FFZe000 PZUT —oSRX UG
E PIXIT —> SRX | UG |
RESET PIXFF & P2XFF 317
FFZeDDOSMR! ———— 1 8 —=-SRY8 315](0s)
FFZe0D0SARY — 4 —e>SRYH [315](0s)
FFZe000 P’?_VFF —& SRY1 | 31 _{(ns)
E —&SRY2 [ 315](ps)
|_RESET PIYFF & P2YFF 31
ARU=0eFTZ 1. SET FFIX 31
DDOSMARU=0eFF IXSFFZ —— SET FF1Y 3
DDOSMARUFOSTFY . SEQ 10 UG
SET CIFF
8—eWR
S10
0 —= MR U
. MARU —e» ADDER ¥
CLFF ———¢— ADDER—# HARU C
SEQ 10 U
| RESET CIFF
NOTE:
1. WHENEVER NOT IN ANY SEQ,
USMVFF CONTROLS THE LOGIC
. 2, "UG'" REFERS TO UPPER GATE SCHEMATIC
Figure V-12
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READ LEDGER OPERATION

The Read Ledger (RL) operation is initiated when the operator inserts a card
into the throat of the carriage. The carriage must be located in a stop position
programmed with lane 56 (SL) and lane 66 (RL)., If the card is to be aligned at
the printing line, the align, lane 60, (A) must also be pinned. If lane 60 (A)
is not pinned, the card will be fed completely out of the carriage.

Paper travel, see Fig. V-13, during the RL operation is from the pusher fingers
rearward as the pusher fingers align the form. At this position, the read heads
and pressure rolls are lowered to the form and the form is driven into the machine.
Data is read as the form moves under the head. At approximately L-2, the reading
of data is finished and the sync pulse just after line minus six causes the form
¥rave1 to be reversed. When the form is driven out to L-4, the search is started
for the line find pulse. If the align lane is pinned, the line find pulse will
cause the form to be stopped at the printing time., If the align lane is not
pinned, the line find pulse will be ignored and the form will be fed out of the

carriage.

Read Paper Handling Logic
The logic which controls the feeding and alignment of the form on the RL
operation during a posting cycle is shown in Fig. V-14, and is as follows.

RESET TABFF The TAB FF is reset by NOT TABeCK, NOT TAB comes from normally closed
TAB Relay contacts and thus does not become high until the carriage
bounce has stopped.

RESET L-2FF The L-2FF must be reset at the start of the operation and is reset
by CCle CC3¢CK when the carriage camshaft is in the home position.

RL Sig. The Read Lédger signal is made high when the Read Ledger lane is

pinned.

(Draft E2150) For Form 3738
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(Draft E2150)

PRINTING LINE
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BLOCK TRANSFER
PRINTER CYCLE OR BLOCK ADD IF
14 PROGRAMMED
PRINTER POST
Figure V- 13
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SL Sig. The striped Ledger signal is made high when any striped ledger
Su Ol1f.

operation is to be performed.

ALIGN (A) The ALIGN signal is made high if the align lane is pinned.
SL LU Striped Ledger Lock up causes the lock Relay to be picked and pre-

vents a console cycle until the RL operation is finished and POFF
is set.

FPS The FPS is made high when the form interrupts the light beam to the
FPS solar cell.

CRG OP LOCK SOL The Carriage Open Lock Solenoid is energized by FPSeNOT ECNC

through a solenoid driver. When the SOL is energized, the carriage
open/close key cannot be indexed. This prevents the operator
manually removing the form. However, the form must be removed if
the machine has an ECNC lock.

SET CRG MTRFF The Carriage Motor FF is set by FPSeCC3eNOT ERFFeNOT LOCKeSIleCLK.

This signal indicates that a form has been inserted, the camshaft
is at home, the machine is not under an error or lock condition
from some previous operation, and that a striped ledger operation
is pinned.

CRG MTR RELAY (K1109) is energized by the CRG MTRFF signal and a Solenoid Driver.

The relay contacts complete the circuit to the carriage motor.

SET PROG CAM FF  The program Cam FF is set by CC3eFPS®NOT ERFFeNOT LOCKeSLeCCle

(NOT ARON + NOT FL)®CLK. This signal indicates that the prbgram
camshaft is at home, a form has been inserted, the machine is not
under error or lock condition, a striped ledger operation is pinned,
and that an Auto Reader operation is not indicated.

PROGRAM CAM SOLENOID The PROG CAM FF signal energizes the PROGRAM SOL through a

solenoid Driver. The program cam solenoid couples the carriage motor

to the Program Camshaft.

(Draft E2150) For Form 3738
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TRIGGER 100ms DMV

SET REV FF

REVERSE SOL

RESET PROGRAM CAM FF

SET PDFF SIG.

SET PDFF

ENERGIZES PD SOL

GATE BOLP

SET RLFF SIG

SET RLFF

(Draft E2150)

The 100ms DMV is triggered by CC2 at 95°, so that Paper Drivg
can be started. The 100ms DMV provides time for the shuttle
gear to be positioned.

When the program camshaft has turned to 95°, CC2 becomes high
and the CC2¢CC3<NOT EJFFeCK signal sets the Reverse FF.

The REVFF signal energizes the Reverse Solenoid through a
Solenoid Driver. The Reverse Solenoid positions the shuttle
gear so that the form will be driven into the carriage.

The Program Cam FF must be reset between 72° and 144° so that
the camshaft can be stopped at 144°, CC2¢NOT EJFF+CK resets
the Prog Cam FF at 95°.

The Paper Drive FF is made high when the 100ms DMV times out.
The output of the 100ms DMV and CK sets the PDFF,

The paper drive solenoid is energized by the PDFFeNOT TABFFe
CRG OPEN through a PDC Circuit. The NOT TABFFeCRG OPEN signals
are primarily for the WRITE operation, however, they are used
on the read operation also. The PDC circuit energizes the
solenoid from 120V and reduces the voltage to approximately
25V hold voltage after a predetermined length of time.

The PD signal gates the BOL signals from the BOLP circuit into
the machine. The BOL pulses are generated from a solar cell
and disc on the pressure roll drive shaft.

The SET READ LEDGER FF SIG is made high to allow the RLFF to
be set, gate a R1 RESET pulse and set SA. FPS through a PSe
PDFFeNOT LWLFFeREVFF makes the signal high. The PS triggered
from the FPS is necessary to prevent continuously setting SA.
The Read Ledger FF is set by the SET RLFF signal. RLeCIK.

The RLFF maintains the read operation after the FPS - PS signal.

For Form 3738
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Rl RESET

SET SA

GATE READ AMPX

GATE READ AMPY

SET FF3X

6MS RESETTABLE DMV

READ LOGIC

SET FF16

RESET RLFF

SET SSFF

RESET PDFF SIG.

RESET COUNTERS

(Draft E2150)

Various striped ledger FFs that are to be used during the Reading
of Data must be reset before the reading begins. The Rl reset is
triggered by the SET RLFFeNOT BCFF.
Sequence A prepares several FF in the E2100 portion of the machine
to read data from the stripes. Sequence A is set by SET RLFFeRLe®
NOT SAvCK.
The Read Amp X pulses are gated into the machine by REVFFeNOT
FF4eNOT SSFFe NOT PWFFsPD,
The Read Amp Y pulses are gated into the machine by RLFFsNOT BCFF.
FF3X is set by the start read signal which consists of a complement
and a data pulse. FfBX allows the succeeding data to be stored in
memory.

The 6ms Resettable DMV is reset by each pulse read from the
X stripe.
The Read Logic is a separate subject and is discussed following
this subject,
When the 6ms resettable DMV times out the 6ms DMVeFF3XeCK signal
sets FF16. This indicates that all data pulses have been read
and that the next pulse will be the sync pulse,
The RLFF is reset by FF16eRLFFeDDO®CLK., This prevents the next
pulse read being handled as a data pulse.
FF16 and the next Read amp X pulse sets the Stop Storage FF,
Stop Storage FF is an indication that the form travel must be
reversed.
The RESET PDFF sig is made high by SSFF and the next BOLP pulse.
The REVFFsRESET PDFF Sig. resets the counters for a count of
lines as the form is driven out. A search for the line find

pulse starts at a count of 4 or at L-4,

For Form 3738
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RESET PDFF The PDFF is reset by the RESET PDFF Sig.eNOT EJFFe¢CLK so that
the form travel will stop.

ENERGIZE STOP PD SOL NOT PDFF and a PDC energizes the STOP PD SOL at L-7.

Paper travel stops at L-8.
RESET REVFF NOT PDF¥FeWS resets the REVFF 9ms after the L-7 BOLP.

ENERGIZE RET SOL NOT REVFF energizes the RET Sol through a SD.

TRIGGER 100MS DMV RETeNOT PDFFeNOT L-2FF#NOT ERFF triggers the 100ms DMV which

provides time for the shuttle gear to be positioned before paper
drive is started again.

SET PDFF SIG. The SET PDFF Sig is made high when the 100ms DMV times out.

SET CLFF The CLFF will allow the counter to be used to find the line minus
four position where a search is started for the line find pulse.
CLFF is set by RETsNOT L-2FFeSET PDFFeCK.

SET PDFF The PDFF is set by the SET PDFF Sig.eCLK.

ENERGIZE PD SOL The PDFF»NOT TABFFeCRG OPEN, triggers a PDC circuit to energize

the PD SOL. The Sol is picked by 120V and then the voltage is

reduced to hold voltage.

SET FF NOT WLFF#BOLP sets FF., FF gates the USMVFF to the SYNC FF,
SET SYNC FF FFeUSMVFFeNOT SYNC sets SYNC FF. The SYNC FF pulse is a 370 usec

pulse which starts at the next USMVFF pulse after a BOLP.
SYNC MV The SYNC MV is made high by USMVFF+SYNC FE-SYNC MV pulse is a
12 usec pulse.

RESET FF & RESET SYNCFF The FF and SYNC FFs are reset by the SYNC MV.

ADVANCE COUNTER The SYNC MVeCLFF advances the counter.

SET L-2FF The Line minus 2FF is set by a count of 6eRETeCK, The L-2FF is

set so that the CLFF can be reset.

(Draft E2150) , For Form 373
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RESET CLFF The CLFF is reset to block the SYNC MV pulses from the counter and
allow the count 4FF of the counter to remain set until the LF
pulse is read. (68NOT WLFF)e¢ L-2FFeCK resets the CLFF,

SET LFAFF The Line Find AFF is set by a pulse from the Line Find Read
amplifier the count 4FFeCC4¢RET, The count of 4 prevents noise
op the upper end of the stripe from being recognized as the line
find pulse. LFAFF gates the following BOLP pulse to the LFBFF

and thus synchronizes the line find pulse with a tooth on the

clutch,
SET LFBFF Line Find BFF is set by LFAFFsBOLP»CK.
LF SIG The Line Find signal is made high by BOLP® LFBFFe ALIGNeCCLeCIKe

L-2FF and is an indication that the form feed should be stopped.

SET SS FF & RESET LFAFF A Stop Storage FF is set by the LF signal and clock.

LFAFF is reset by the same signal. SSFF gates a BOLP pulse to
RESET PDFF.

RESET PDFF Sig & RESET SSFF SSFF BOLP meke the RESET PDFF signal high and the

next CLK Pulse resets the SSFF,
RESET PDFF The RESET PDFF sigeNOT EJECTeCLK resets the PDFF to stop form
travel,

ENERGIZE STOP PD SOL The Stop paper drive solenoid is energized by NOT PDFF

through the PDC circuit.

SET POFF The Printer Operate FF is set by the LF sigeNOT REVFF#(through a
PS) NOT ERFFeCLK, This indicates that the line has been found
and that there was no error on the operation.

CHECK STOP SOL This solenoid provides a limit in the carriage for a check or

other short form. It is energized after the read is completed

and before the drive is tripped by NOT PTFFeFPSePOFF through a SD.

(Draft E2150) For Form 3738
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MB2 SOL The MB2 solenoid is energized by AePOFFeAUTO CYCLEea PS which is
| triggered by POFF, The PS provides a 100ms pulse to energize the
MB2 Sol if an automatic cycle is desired. The 100ms pulse prevents
over heating of MB2 SOL. The Auto Cycle is a signal developed
from the restored condition of a latch down key on the keyboard.
It provides automatic operations after a feed ledger operation.
RESET POFF Timing Cam 10 which is made from éégg to 5235 and clock reset
the printer operate FF, during the console cycle.

SET PROG CAM FF The console cycle with the program camshaft at 144° causes the

camshaft to advance to 216°, The setting signal is TC10-CCheCCle
CIK.

PROG CAM SOL The PROG CAM FF energizes the PROG CAM SOL through a SD.

RESET PROG CAM FF The CC2¢NOT EJFF+CIK signal resets the PROG CAM FF at 180° of

the Program Camshaft,

RESET CRG MTR FF The carriage Motor FF is reset at 180° of the camshaft by CC2#

CCleNOT EJFFeCLK, The drop time of K1109 and the coasting of ‘
the motor turns the camshaft to 216°.
RESET 3XFF The 3XFF is reset by CC2eCIK.

R1 RESET & RESET COUNTER CC2 resets the electronic control FFs and counter,

RESET OXFF If the 9XFF is set, it is reset by CC2e 9XFFe CIK,

READ LEDGER LOGIC

In order to perform a read ledger operation certain predetermined conditions
must be met., The carriage position must be programmed with Read Ledger and Striped
Ledger pins and the following FFs must be reset. These FFs will be reset by the
previous machine operation or the turn on sequence. ERFF, COMPFF, FF1X, FFlY,

FF3X, FF3Y, FF9X and FF9Y,
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READ LEDGER PAPER HANDLING ’

R1 RESETS FFs TAB.CLK ' RESET TABFF 305
LFAFF LFEFF CCleCC3¢CLK — RESET L2FF 306
| FF4 FF16 LN 56¢LN 66 RL Sig 304
lrrix | Froy RL SL Sig 304
|Fex | FRox LN 56eLN 60 ALIGN (A) 304
| FF SYNCFF SLePOFF SL LU
CLFF | VFF
PARITYFFd CPFF _
DISCXFF | DISCYFF FPSeSOLAR CELL FPS ' 323
DATAXFF | DATAYFF FPSeECNC @ - CRG OPEN LOCK SOL 304
SRCYFFs | SRCYFFs FPSeCC3#ERFF ¢ LOCK# CLKSSL SET CRG MTRFF 304
CRG «MTREF El}\ CRG MIR RELAY 304
CC3%FPS»ERFF e LOCK $SLe CC1e CLK ¢ (ARON$F]) SET PROG CAMFF 304
PROG CAMFF [Sp~ ENZRGIZE PROG CAM SOL |322
—
CC20CC3 TRIGGER 100ms DMV 305
CC20CC3¢EJFFe CLK SET REVFF 305
REVFF. l@ ENERGIZE REV SOL 1305
CC20EJFFe CLK RESET PROG CAMFF 304
100ms DMV TIMES OUT SET PDFF Sig 305
SET PDFF SigeCLK SET PDFF 305
PDFF o TABFF #CRG OPEN- @:> ENERGIZE PD SOL 305
PD#BOL BOLP 323
FPS -@- PDFF» TWLFF $ REVFF ———— | SET RLFF Sig 309
SET RLFFeRLeCLK SET RLFF 309
SET RLFFeBCFF Rl RESET 307
SET RLFFeRLeSAeCLK SET SA 317
REVFFe FFL- s SSFF » PAFF ¢ PD GATE READ AMP X 316
RLFFe BCFF - GATE READ AMP Y 316
RLFF «START READ Sig- SET FF3X 313
RLFFeREAD AMP XeFF3X 6ms RESETTABLE DMV 306
READ AMP PULSES READ LOGIC 316
6ms DMV TIMES-OUTe CLKeFF3X——————| FF16 306
FF16+RIFF+DD0«CLK RESET RLFF 309

o o L]'
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Figure V-14B
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FF16READ AMPX SET SSFF 305
SSFFs BOLP RESET PDFF Sig 305
REVFFs RESET PDFF Sig RESET COUNTER 308
RESET PDFF SigeEJFFeCLK RESET PDFF 305
FOFF , J@ ENERGIZE STOP PD SOL |305
PDFFo WS RESET REVFF 305
REVFF @ ENERGIZE RET SOL 305
RET+ PDFF» L-2F Fe ERFF TRIGGER 100ms DMV 305
100ms DMV TIMES OUT SET PDFF Sig 307
RETe SET PDFFeSig¢L-2FFeCLK CLFF 307
SET PDFF Siz.CLK SET PDFF 305
PDFFe TABFF®CRG OPEN }@ ENERGIZE PD SOL 308
WLFFeBOLP SET FF 308
FFe USMVFFe SYNCFF SET SYNCFF 308
USMVFF «SYNCFF SYNC MV 308
SINC MV RESET FF 308

RESET SYNCFF 308
SYNC MVeCIFF ADVANCE COUNTERS 308
69 RET+CLK SET L-2FF 306
641-2FF¢ CLKeWLFF RESET CLFF 307
LFRA® 4 CCLeRET SET IFAFF 307
LF AFF#BOLPe CLK SET LFBFF 305
LF BFFe BOLP# A¢CC40L~2FFe CLK IF Sig 305
IF Sig RESET LFAFF 305

'SET SSFF 305
SSFFeBOLP RESET PDFF Sig 305
SSFFeBOLP#CLK RESET SSFF 305
RESET PDFF SigeEJFFeCLK RESET PDFF 305
PDFF @> ENERGIZE STOP PD SOL  |375
IF Sigoﬁvﬁ—{@—ﬁﬁ-cm——— SET FOFF 307
PTFFeFPSePOFF L),\/ CHECK STOP SOL 307
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POFF

AvPOFFo[_100ms DMV JeAUTO CYCLE—|SD>—| MB2 SOL 307
(TC10 M B )eCLK RESET POFF 307
(TCl0 M B )eCCleCCleCLK SET PROG CAMFF 304
PROG CAMFF IS~ PROG_CAM SOL 304
CC24EJFFe CLK RESET PROG CAMFF 304
CC2#CCl e EJFFs CLK RESET CRG MTRFF 304
CC2¢CLK RESET FF3X 313
cc2 R1 RESET 307
cc2 RESET COUNTER 308
CC2¢FF9X» CLK RESET FF9X 311

(Draft E2150)

Figure Val4C

For Form 3738




Sec. V BURROUGHS - SERIES E2150 INSTRUCTION BOOK ‘as—‘

The operator inserts the ledger card into the carriage for the read ledger
operation. The form is pushed out slightly and squared in the carriage by the pusher
fingers. The paper drive and reverse clutches are actuated to drive the form into
the machine. The FPS triggers a PS whose output with PDFFeNOT LWLFFeREVFF will cause
the RLFF to be set to prepare for reading pulses. The Set RLFF signal sets Seq. A
(SA) FF, resets FFZ and gates the Rl reset pulse. Rl sets DDO signal high and resets
the SRCX FFs, SRCYFFs, the parity X and Y FFs, the data X and Y FFs and the discrim-
inator (DISC X and Y) FFs.

At the end of SA, the following conditions are active.

SA

(SET CAD) The special address (SA) FFs cause the "C" address selected by
the MART and MARU FF to be active.

(2—> MART) The MART2FF is set to select the 20 group of memory locations.

(0O—> MARU) The MARU FFs are reset to select memory location 20,

(RESET MART 4) MART 4 is reset to ensure that memory location 60 is not selected.

(0—VWR) The WR is cleared prior to the start of Reading pulses to ensure a
true indication of the first digit read.

(WR—> MEM) The WR to MEM FF is set so that data read from the stripe and
transferred to the WR can be written into memory.

(RESET DDREV) Data was written on the stripe in descending order from DDMSD to
DDO and must be read in ascending order, therefore DDREVFF must
be reset..

(RESET COMPFF) The COMPFF is reset so that all data will be handled in true form.
At this point the logic waits for pulses to be read from the card
as the card is fed into the machine. The program camshaft will be

rotated to 144° before the form is started into the carriage.

(Draft E2150) For Form 3738
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If the machine is a DS machine, three reading conditions are possible. (1)

Read AMPX pulses may occur before Read AMPY pulses. (2) Read AMPY pulses may occur
before Read AMPX pulses or (3) both Read AMPX and READ AMPY pulses may occur
simultaneously. There is no conflict here since two independent sets of shift
Register FFs (SRX1-2-4-8 and SRY1-2-4-8) are provided. Data is read from the stripes
into the SRX and SRY FFs. All data from SRXFFs and SRYFFs must be transferred to

the WRFFs one digit at a time to be written into mémory. The data from the stripe
that is read first will be written into memory first.

If both stripes are read simultaneously, the left stripe (Y data) will take
precedence and be written into memory first. The 1X and 1Y FFs control the order
of writing digits (X or Y) into memory. If FF1X is set, the X data digits will be
written into the 20's before the Y data digits are written into the 30's. If
FF1lY is set, the Y data digits will be written into the 30's before the X data
digits are written into the 20's., The 1X or 1Y FF that is set remains set for the
entire fead operation. Both FF1X and FF1Y can never remain set simultaneously during
the Read Ledger operation.

A single stripe (SS) machine contains data on the X or middle stripe only and
the FF1X will be set. No writing is done in the 30's memory locations due to the
absence of several (DS) logic card in the machine.

(Fig. V=16 and V-17) assume now that the first pulse is read from the X stripe
before the first pulse is read from the Y stripe.

(READ AMPX) The first read ampx pulse, (CP) RLFF and NOT DISC FF sets the DISC FF.
The purpose of the DISC X FF and its associated circuits shown in
Fig. V=15 is to recognize and separate the data pulses (DP) from

the complement pulses (CP),

(Draft E2150) For Form 3738
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READ AMP X
p— B y DISC X DATA X DATA XFF
P~
s FF ﬁ FF
9 M o
oV
l
PS
COUNT X 4 COUNT_XFF
CLK FF
CIK |
16 usec cf<—370 usec-—gk————’#l-o usec -——g

READ AMP?F r] r

490 usec DMV

DISC XFF

DATA XFF

Ps

COUNT XFF 12 usec

Figure V.15
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(TRIGGER 490 usec DMV)

(SET DATA X FF)

(RESET DISC X FF)

(SET COUNT X FF)

(RESET DATA X FF)

(SET DISC X FF)'

(490 usec DMV)

(Draft E2150)

The CP signal which set the DISC FF, triggers a 490 usec DMV,
If another read AMPX pulse occurs within the 490 usec period,
it will be recognized as a DP (normally a data pulse follows
a CP by 440 useqL This results from the 370 usec USMVFF
pulses and the 70 usec delay on the write operation).

The DATA X FF will be set by the Read AMPX (DP)eRLFFeDISC

X FFoCLK signal. The DATA X FF will remain set from the
time the Read AMPX (DP) signal until after the 490 usec

DMV times out. A nominal time for DATA X FF to be on is

200 usec.,

The end of the 490 DMV pulse resets the DISC FF.

The resetting of the DISC X FF causes the PSeCLKeNOT COUNT
X FF to set the COUNT X FF, The following clock pulse and
COUNT X FF pulse resets the COUNT X FF, The CXFF signal
will be high for one clock duration each time the DISC FF

is reset by the 490 usec DMV and will start at the clock
pulse following the reset of the DISC FF.

The DATA X FF is reset by the CXFFeCLK signal. The main
function of the DATA X FF at this time (the first data

pulse or start signal) is to Set FF3X. The setting of

FF3X is a indication that the start read signal has been
received and that the following pulses should be processed
as pertinent information.

The third READ AMPX pulse sets the DISC FF again.

The third READ AMPX pulse triggers the 490 usec DMV,

For Form 3738
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-(éms RESETTABLE) Since the 3XFF is now high, the FF3XeNOT FF16#READ AMPX signal
triggers the 6 ms Resettable DMV, Every READ AMPX pulse will
retrigger the 6 ms DMV, 6ms after the last data is read, the
6bms resettable DMV will become high and cause FF1l6 to be set.
FF16 is an indication to the machine that the next READ AMPX
pulse will be that of the sync pulse. The sync pulse is a
signal to stop form travel.

(SET DATA X FF) If the next READ AMPX pulse occurs while the DISC FF is set
(while the 490 usec DMV is set) the pulse will be recognized
as a DATA X pulse and the DATA X FF will be set.

(490 usec MV times out)

(RESET DISC X FF) When the 490 usec MV times out the DISC FF is reset.

(SET COUNT X FF) The resetting of the DISC FF through a PS*NOT COUNT X FFe¢CLK
sets COUNT X FF., The CXFFeFF3X causes the Shift Register
Counter (SRCX) FFs to be advanced and gates the data X FF to
the Shift Register X1FF (SRX1FF). The gating of the data X FF
stores the data pulse read from the stripe in the SRXI1FF,

(COUNT PARITY X) Since the machine is reading DDO the parity FFs will not be

counted due to the NOT DDO signal being low.

The following complement and data pulses perform the same functions as above.
A COUNTXFF pulse occurs as a result of each complement pulse read. The COUNT X FF
pulse occurs approximately 490 usec after the complement pulse and allows time for
data to be stored in the DATA FF if a data pulse is read. The COUNTXFF pulse will
then (1) gate the output of DATA FF to SRX1FF (2) cause a shift of the SRX FFs (3)
count the number of SRX shifts that have been made and (4) count the parity FFs

except when DDO is high.

(Draft E2150) For Form 3738
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(SET FF1X) When the Shift Register Counter equals 2 (SRCX2) the SRCX2eCXFFeNOT
FF1YeCLK will set FF1X, NOT FF1Y will be high in a SS machine or if the X stripe
is being read first in a DS machine. It should be remembered that in a DS machine
the Y stripe is being read simultaneously with the X stripe with a completely in-
dependent set of circuits, If the SRCY2 becomes high before SRCX2, the FF1lY will
be set and NOT FFlY be low to prevent setting FF1X., In the same manner if SRCX2
becomes high before SRCY2 (as assumed here) the NOT FF1X will be low and prevent
setting FF1Y, If both FF1X and FFlY are set at the same clock pulse FF1X will be
reset at the next clock pulse by the RLFFeFF1Ye CIK signal., With FF1X set, the data
from the SRXFF will be transferred to the WR and written into the 20's of memory
before the data from the SRYFF is tragsferred to the WR and written into the 30's
of memory.
(SET FF6) When SRCX=3 the next CXFF pulse will gate the last bit of the digit
being read to the SRX FF and the 1, 2, 4 and 8 bits of the digit will be shifted
into respective SRXFFs. The SRCX=3eNOT FF1YeCXFF will trigger a PS. The PS outpute
NOT FF6¢CLK will set FF6. The purpose of FF6 is to synchronize the RL operation
with the E2100 operation. FF6 is reset on the following clock pulse by FF6eCLK,
FF6eRLFFe CLK sets sequence B.
SB
(READ) DDO of MA 20 will be read (MA 20 was selected in SA). The purpose
of the fead is to clear the old data from the location.
(COMPLEMENT FFz) (DS) FFZ is complemented. In this case, it is set since it was
reset by the Rl signal., FFZ controls the transferring the data
from the SRX and SRY into the WR,
(SRX—>WR) Since FFZ is reset until after this sequence‘the data in the SRX
is transferred to the WR. In DDO the only bit which is important

to Memory is the one bit which is the sign of the word.

(Draft E2150) ‘ For Form 3738
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SRX4—» P1XFF & SRX8—»P2XFF) The 4 and 8 bit positions of DDO contain the parity
count (which was written in complementry form during WL) for the word.
DDOe NOT FFZ transfers the parity count to the parity FFS,

SC

(WRITE) The data in the WR is written into DDO of memory location 20,

(COMPLEMENT MART) (DS) The MARTIFF is complemented. In this case it is set to
select memory location 30,

(0—SRX) The SRX is set to zero. This is not significient at this time.

(STEP DD) (SS) The DD will be stepped at the end of SC in a single strip machine

but not until after the data from both stripes is written on a DS machine.

On a Single Strip Machine the logic waits, as reading of the strip continues,
until the SRCXB‘is again high, which would again set FF6. On a Dual Stripe Machine,
FF6 will be set when SRCY¥=0:{f7 6 FF1XeCLK is high., It is possible for FF6 to set by
the same clock which reset SC, or it may occur at some time later whenever SRCY=0
become high. FF6 will be reset after one clock duration and will set Sequence B.
SB_(DS) |
(READ) DDO of memory address 30 is read to clear the old information.
(COMPLEMENT FFZ) FFZ is complemented, in this case reset.

(SRCY—>WR) The data in the SRCY (from the Y stripe) is transferred to the WR.
Only the one bit is important to memory.

(SRY4—>P1YFF & SRY8—>P2YFF) DDO#FFZ gates the parity count (in complementary
form) for the first word on the Y stripe to the parity FFs.

SC_(Ds)

(WRITE) The sign of the first word on the Y stripe is written from the WR
into DDO of memory address 30,

(COMPLEMENT MART) MART1FF is reset to select memory address 20 again.

(0O—>SRY) NOT FFZ causes the SRY FFs to be reset. This is not significient

at this time.
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(STEP DD) The DD is stepped to DDI1.

Reading of the stripes continues and when SRCX3 is high with CXFFeNOT FF1YeCLK
the DD1 data read from the stripes will be written into DDl of the memory locations
during SB and SC. In the same manner each digit is written into Memory. When DDMSD
is reached, the MARU FFs must be counted so that data can be written into memory
locations 21 and 31. Assume now that DDMSD is high with SC and the memory address
is 3%0.

(WRITE) DDMSD data is written in memory location 30.

(COMPLEMENT MART) MARTI1FF is reset to select memory location 20.

(STEP DD) The Digit Distributor is stepped to DDO.

(0—>WR) DDMSDeFF1XeNOT FFZ sets the WR to zero. The WR is an input to
the adder and must be clear.

(SET CiFF) The CiFF is set by DDMSDeFF1XeNOT FFZ so that the MARU can be

advanced one location.

(SEQ 10) S10 is set by DDMSDeFF1X¢NOT FFZ,
510
(0O—MR) The MR must be cleared since it is an input to the adder. The MR

is cleared between clock pulses and will be clear before the end
of the sequence.

(GATE MARU—> ADDER) The MARUFFs and CiFF are inputs to the adder.

(GATE ADDER—>MARU) The MARUFFs are set to the adder output by CiFF. Thus the MARU
is advanced by one.

(s10) Sequence 10 FF is set by CiFF and the Sequence stays on for two
clock durations. This has no significance on this operation but

is necessary for future equipment.
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(RESET CiFF) The CiFF is reset after the first clock pulse. The CiFF being
low will prevent gating the ADDER to the MARU the second time
and reset S10 after the second clock duration,

Reading of data continues until all data is read and transferred to the memory.
bms after the last data is read, the 6 ms resettable DMV times out.

(FF16) FF16 is set by the 6MS DMVeFF3XeCLK. FF1l6 indicates to the
logic that all data has been read and that the next READ AMPX
Pulse will be that of the sync pulse on the stripe.

(RESET RLFF) FF16+RLFF+DDO+CLK resets the RLFF,

(RESET FF1X + FF1Y) FF16eRLFFeDDO#CLK resets the 1X or 1Y FF that was set while
reading DDO of the first words (20 and 30). When FF16 is set,
the Read Ledger Handling Logic takes over and proceeds to align

the form at the printing line as already discussed.
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S
304
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UG
[311
311}
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L ‘ 1 TEoY. 31
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2 —oMWRT 317
L—.w UG_‘
RESET MART & [317] —-—ﬂ
0 —®yR 318
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| RESET SRCX 314
| RESET SRCY ~ IS14 ]
RESET PIXFF 512
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— | RESET DATAX FF {309
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t SRYS —e» P2YFF 3121 (os)
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FFl ——————— 0—» SRY 15] (os)
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) —eMR LG
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SET COUNT Y FF l E
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T o FFSY——p— —___COUNT SRCY
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RESET FF1Y 11
T 000 ALTEN ———] SET _TBFF 520 |

Figure V=17
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VERIFICATION

The data in memory location 20 can be verified against data on the keyboard. The
entire 12 digits of the keyboard is verified against the 12 digits of the memory
location. Since the keyboard has no representation of the sign, the sign cannot
be verified. Verification can be obtained in any position where programmed except
where a machine repeat is used to get into the stop position. If verification is
programmed with a striped ledger Read operation, the verification occurs while the
program camshaft is at 144°, The operation will be performed after the read operation
is finished and the line has been found. The logic is initiated by the PTFF Jjust
prior to the console cycle. If items are to be verified during posting, the
verification occurs while the program camshaft is at 216° and is triggered by the
PTFF just prior to each posting cycle. When the carriage stops in a position pinned
for verification and CC5 is high or when set POFF Sig. is high after a Read ledger,
the verify flip flop (VFF) is set by clock. The VFF causes the striped ledger lock
up signal LUSL to be high which picks the LOCK relay to prevent a machine cycle.

When a verification is completed, the VFF will be reset and releases the machine

for operation. The verification must be completed before the printer cycle is
initiated. Tie keyboard data must be read before the start relay is picked to remove
the +35 wetting voltage from the contacts. This is accomplished by inserting a set
of printer trip relay contacts in the wetting voltage circuit.

As in the E2100 print operation, the criterion for recognizing digits is the
SUM = 9 signal from the adder. In the verification operation, the SUM = 9 adder
output is obtained by entering the keyboard digif into the adder through the WR and
entering the memory digit into the adder in complementary form from the MR. The
CiFF must remain reset to obtain a nines complement. If the MR and WR contain the

same digit, the SUM = 9 signal will be high to indicate verification.
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SET VFF

FF6

RESET FFZ (DS)

SAFF

sA

(RESET DDREVFF)

STEP DD

SET COMPFF

0 —WR

If verification is programmed after a RL operation (lane 58), Ve
NOT ERFFOSET POFFOSIG®CK signal will set VFF., If verification is
programmed during posting (lane 582?VDCC5ONOT PTFFe¢NOT EJFFOCK will
set VFF,

FF6 is used for synchronization of the control console or SL
operation with the E2100 clock. If verification follows a RL
operation,the POFFOPTFFOVFF signal triggers a PS. The PSeNOT FF6@
CK sets FF6. If the verification is during posting, the CCSOPTFF®
VFF signal triggers the PS, The PSONOT FF6OCK sets FF6. FF6 is

a complementing FF and is reset at the next clock pulse.

FFZ is reset in a Dual Stripe machine.

The SAFF is set by VFFOFFGONOT SAFF@CK. Sequence A performs its
usual function of setting or resetting the control for the verify

operation.

The DDREVFF is reset so that digits will be handled from DDl through
DDMSD.

The sign position is not verified and the DDl is stepped to DD1.

The COMPFF is set so that the memory digit will enter the adder in
complementary form.

The WR must be cleared prior to gating data from the keyboard.

(O —>MARU and 2—> MART) The MARU is set to zero and MART is set to 2 so that memory

SET CAD

RESET MART4

(Draft E2150)

location 20 will be verified.
The C address is set so that memory address 20 will be active.
The MART 4 FF is reset to ensure that memory address 60 is not

selected.
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SB

READ C DD1 of the C address (20) is read into the MR.

GATE KB —WR DDl of the keyboard is gated into the WR.

COMPLEMENT FFZ (DS) The complementing of FFZ is a normal and necessary function of

SB on the RL and WL operations. The complementing of FFZ on this
operation is not necessary but to prevent the complementing would

have required additional logic circuitry. The result of complementing
FFZ is that both SB and SC are on twice for each digit verified.

This lengthens the verify time by approximately 288 usec. This
additional time poses no timing problems. On a SS machine, there

is no FFZ and only one read and one write of each digit is performed.

SET MR —MEM The MR to memory FF is set so that the data can be written back

into memory.

SC

WRITE C Data from the MR is written into memory.

SEQB SB is always set by SC except when DDMSD is high. This occurs
after each digit has been handled for verification.

STEP DD The DD is stepped every SC on a SS machine and every alternate SC

on a DS machine.

RESET COMPFF and VFF When each of the 12 digits have been verified, the NOT FFZe

SUM = 9eNOT ERFFeDDMSDeCK signal resets COMPFF and VFF. The resetting
of VFF allows the LUSL signal to go low and release the lock of the
machine.

SET ERFF If at any time that SC is on the SUM = 9 signal is high, the ERFF
will be set. The ERFF prevents a machine cycle however, the

verifying process continues until VFF is reset in the usual manner.
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ON NS ]
Ly 320
D00 318
(ERFFeSET POFF)+(CC5ePTFFeEJFF) — SET VFF 1320 |
PTFF (CC5+POFF) - FF6 313 }—r
\
[ RESET FFzZ [313] (ps)

!

SA 317
RESET DDREV 318
STEP DD 318
SET COMPFF 318
0—=WR 318
0—& MARU _ ug
2— MART 317
SET_CAD us
RESET MART 4 17
SB_READ C ug
GT KB —® WR 318
313} (ps)
SET MR—® MEM 318
SC___WRITE C 318
FFZ + DOAST — SEQ B 17
T — STEP DD 318
FFZe SUM=9 * ERFF * DDMSD T RESET VEF 320 f————————END
RESET COMPFF 318
SUM¥9 SET ERFF 321

Figure V-18

NOTE: .
""UG'" REFERS TO UPPER GATE SCHEMATIC
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TRIAL BALANCE AND BLOCK TRANSFER

The Trial Balance and Block Transfer operation is essentially a Read Ledger
operation followed by an E2100 add or transfer clear operation. The operation is
performed for each of the 20s memory locations where data is read from the stripe on
SS and for each 20s and each 30s memory location where Dual Stripe is read.

In the Trial Balance operation, data read from each form is accumulated to pro-
vide a grand total of all forms read. The programming for this operation is RL and
NOT ALIGN.

In the Block Transfer operation, data read from the form is transferred too but
not accumulated in other memory locations. This operation is comparable to the E2100
Transfer Clear operation.

This allows data from the stripes on two forms to be entered into the machine for
use during updating accounts. Programming for this operation consists of RL (lanes
56 and 66), the absence of align (lane 60) and Block Transfer (lane 61).

The RL part of this operation is the same as any other RL operation and will not
be discussed here. References will be made to conditions during or at the end of
the RL operation.

In a SS machine, only the memory locations from which data was read are active
during the add part of the operation. If data is read from six locations (20 through
25), the additions begin with the highest location (25) and progress downward to 20.
These additions are made to 35 down to 30 respectively. Since only memory locations
where data is read from the stripe are involved, forms with varying amounts of data
encoded can be handled on the same trial balance run. That is to say, forms with 4,
6 or 8 words encoded can be mixed on the Trial Balance.

Data is read from the stripe into the 20s and block added into the corresponding

30s.

(Draft E2150) For Form 3738



Sec. V BURROUGHS - SERIES E2150 INSTRUCTION BOOK 82

In a DS machine, the additions start with the highest location read from the
stripe and are added to the corresponding 60s locations. When 20 is reached, the
MARTIFF is set to select the 30s group and the MARU is counted down from O to 9 so
that the additions continues from 20 - 60 to 39 - 79, Additions continue as the
MARU is counted down to 30. The entire 30s group is added regardless of the number
of words read from the stripe. This would result in incorrect accumulation of data
in the upper 70s locations if forms with varying amounts of data are read on the
TB operation. For DS BT then, all forms for a given run must contain the same number
of words of data.

The Trial Balance or Block Transfer operation can be started as soon as the
signal is received that all data has been read from the stripe. This signal is
the timing out of the 6éms DMV which sets FF16. This will occur when the form is
at approximately L-2 1/2 as the form is driven into the machine on the RL operation.
The addition of 20 memory locations will require approximately 12.5 ms if no re-
complementation is involved. The Trial Balance additions or Block Transfer will,

in most cases, be completed before the form reaches L-4,

TRIAL BALANCE LOGIC

The initial conditions for the Trial Balance Logic are the conditions that
exist at the end of the RL operations. Those that are important to the Trial
Balance are as follows:

DDO DDO is a normal ending condition of the RL operation. The DD is
stepped to DDO in SC of the RL logic when DDMSD of the last word
is written into memory.

RLFF The RLFF is used to control the Read Ledger operation and is used
to initiate the Trial Balance operation. RLFF is reset at the start

of the TB operation.
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MART 2
NOT ERFF

NOT ALIGN

MART 2 is set so that the stripe will be read into the 20s and 30s.
NOT ERFF indicates that a correct read has been performed.

NOT ALIGN is a normal function and is the absence of a pin in the
align lane, NOT ALIGN must be high so that the form will be driven

out of the machine.

The Trial Balance operation is initiated by the NOT CC, which is an indication

that the SRCX has counted properly.

The NOT ALIGN (RL NOT ALIGN indicates a Trial

Balance) and EORD which is an indication that all data on the stripe has been read.

The following conditions are set up by the above signal.

RESET MART1FF

SET TBFF

RESET FFZ

SET CiFF and 8 —WR

To ensure operating in the 20s first.
TBFF controls the operation similar to a T time.
To correspond with the 20s M.A.

To count down MARU.

SET S1OFF

n

10

o

—MR

RESET CiFF
SET S10

GT MARU —ADDER

GT ADDER —>MARU

(Draft E2150)

To count down MARU, A S10 function was performed at the end of

the RL operation. This is a normal result of DDMSD. As a result
of the S10 operation, the MARU is one higher than the last memory
location read from the stripe. If 28 is the last word read, the
MARU will be at 9 and must be counted back to 28 before additions

begin.,

The MR is reset to prevent interference with the adder.
The CiFF will be reset after one clock duration of S10.
CiFF causes S10 to stay on for two clock durationms.

The MARU is made an input to the adder.

The MARU is set equal to the adder (MARU + WR8 + CiFF). This

counts the MARU down one memory location.
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RESET SC FF

SBQ0

(Draft E2150)

The SCFF is used for recomplementations control on the add
operation and must be reset at the end of each word of the
addition.

TBFF and NOT CiFF returns the logic to SO after the second clock
duration of S10. The additions of the 20s memory locations to
the 30s on SS or of 20s and 30s to the 60s and 70s on DS is very
similar to the standards E2100 TX additions. The main difference
being the addition of one C location to another C location without
the use of P memory location. The addition of C to C is
accomplished by maintaining the CAD set and setting and resetting
MART1FF and MART4FF as required.

SO has the same function on the Trial Balance as with the normal
E2100 add cycle which is to reset the control FFs (CiFF, COMPFF
and SCFF) and select the C address where the data is to be
accumulated.

The basic function of S1 is to read the data from the 30s (8S),
60s or 70s (DS) and select the corresponding location that is to
be added.

The basic function of S2 is to read the data to be added and to
set MR —MEM so that the data read in S2 can be written back in S3.
In S3 the data to be added is written back into the 20s (SS) or
20s and 30s (DS). At the end of S3, the SUM —MEMFF must be set
if a Balance Transfer is being performed. This requires that the
NOT XFER —>C signal is high. The NOT XFER—C signal is an in-
version of the NOT TS, NOT T4, NOT T3, NOT TC, and the K4 (lane

61) signals.
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83

(Draft E2150)

K4 is the controlling signal of this group and is the Block Transfer
lane during a SL operation. If lane 61 is not programmed (on a
Trial Balance operation, it will not be programmed) the RW output
will be inverted and become NOT XFER—>C., If lane 61 is programmed,
NOT XFER —C will be low and SUM —MEMFF cannot be set at the end
of S3, In this case, MR — MEMFF will remain set and the data

that is in the 20s (SS) or 20s and 30s (DS) will be written into
the 30s (SS) or 60s and 70s (DS). This is a comparative operation
to the TC operation of the E2100.

In Sk, data is written into the 30s (SS) or 60s and 70s (DS),

The DD is stepped and the logic returns to 81 if NOT EOC is high.

If EOC is high, the logic will go to S10 where the operation
described above will be repeated. When memory location 20 (SS)

or 30 (DS) has been added or transferred to 30 (SS) or 70 (DS)

as the case may be, the FFZ EOC MARU = O signal will be high

and the TBFF will be reset to end the operation.

For Form 3738
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INITIAL CONDITIONS
000

RLFF 309
MART 2 [

1321
LN61_(BLOCK TRANSFER (1]

TCALTER-£0RD
RESET MART 1 06

SET TBFF
SEQ 10

SET CIFF
RESET FFZ 3
88— WR i

FE

SET CAD
SET MART 4 (0s)

i

ST R
SET CIFF

| GTMR—ewR == |
RESET MART &

w— RESET MART 1

FFZ

1

DD1 & COMPFF
STFF
(0s)

SES:

STFF ——————————_$2 _ READ
SET_MR—& MEM

EF

STFF S3  WRITE
SUM 14000 SET_COMPFF

YFER—o-C. (scrrmg%"'————————— SET_SUM—®"HEM

XFEN ——-Ce D00———  SET WR—®wMEN |
SET MART &
SET MART 1

(0s)

EEFFEE

FFL

1.4
] 1
€0C+ (COoBBY) —————— SET CIFF
Toe (TV4000) —— RESEY CIFF
DOMSD —— 0—=wR
EOC
DDMS D ———————— SET SCFF
EOC ——d RESET COMPFF
FFZOEOCOMARU=0

EoC
m-zoc-mm-o——: SET FFZ

|——a> END

EEEEFFFEFEREE

510
[T
RESET_CLFF

CIFF ————f ] SEQ 10 —
| _GT ADDER—#=MARY |

RESET SCFF
TBFFCTFF—— SEQ 0

'
FEFE

NOTE:

1o XFER—=eC = TBFFeBT

2, XFER—&C = TBFFeBT

3. FFZ MUST FLOAT ON SINGLE STRIPE

4, "UG" REFERS TO UPPER GATE SCHEMATIC

Figure V=19
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FILLED SHEET AND EJECT OPERATION

There are two different modes in getting the machine into the filled sheet
routine. One is during the posting operation (multiple posting), when the form
has 37 lines printed and is spaced up to the 38th line.

The other mode can occur during the read operation, when a sheet is fed in-
to the machine which has 37 or 38 lines posted.

The filled sheet light will come up during posting, when the form is spaced
up to the 38th line. At the 38th line, the beam of light on the front paper switch
is not obstructed by the form any more and NOT FPS signal comes high. This starts
a sequence of steps to indicate to the operator that the form has reached the last

posting line.

Initial conditions —————g—— FF3X 313
at 216° +— CC5 323
—— LOCK RELAY

Space up to the

38th line.
N FS lamp 322
T
FSL 322
FSL LUSL 319

LUSL E§:>f‘ LOCK RELAY

The LOCK RELAY is energized, the printer will not cycle and the FS lamp is on.
In order to be able to post the 38th line and write the new data on the form, the

FS light should be depressed which will close NC contacts of FSL SW.

(Draft E2150) For Form 3738
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FSL Sw FS Sw 213

FFP » CC5 ¢ FSSW ¢« CLK ————Set FF3X 313

FFP ¢ CC5 « FF3X FS LAMP 322
L—-—F§Z 322
FSL LUSL 319

(reset LOCK RELAY)
The Printer is cycled now.

The last line is now posted and the machine tabulates into the IWL position.
As FF3X is still high, the machine can be cycled and start the write operation.
At 250° of the program camshaft, CC2 comes high. CC2 and CLK will reset FF3X, which
is one of the initial conditions for the write logic.

With IWLFF, CC2 comes high.

CC2 ¢ CIK Reset FF3X 313

It should be noted that if FSL SW has been depressed in order to write the 38th
line, the operator could go on posting the form out of the carriage. Therefore, after
the FS light has come up, the last line should be posted. The write logic and the
paper handler sequence will be performed in the same manner as on a not filled sheet
operation.

If a form is read which has 37 or 38 lines posted, the read logic will advance
as usual prior to the line find routine. In the case when the form has 37 lines
posted, the line find pulse is between the 34 and 35 line. If the form has 38 lines
posted, the line find pulse is between the 35th and 36th line. The routine explained
in the following lines will be done taking a form with 37 lines posted, because it
is more critical than the case with 38 lines.

As the line find pulse is between the 34th and 35th line, 2ms from the 34th
line, the printer will get locked before tripped by MB2, avoiding the operation on

the 28th line.

(Draft E2150) | For Form 3738
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The information has been read into the memory, where it is stored and the FS light
will be on. See Figure No. V-20and refer to the paper handler logic in the read
routine.

The LOCK RELAY prevents cycling the printer, the carriagemotor continues
running, REVFF is reset and the program camshaft is at 144°, Depressing the FSL SW
(filled sheet light switch) will turn high FS SW signal, which in turn causes EJFF

to be set.,

Initial Conditions

FSL 322

cChk 323

LOCK REL.

REVFF 305

Depressing FSL SW-———FS SW 313

FSSW* CCl4+ FSLe CLK —————Set EJFF 320
EJFF + CIK———————— CRG MOTOR FF (already set) 304

FPSeCCL EJFF+ CLK — SET PROG CAM FF 304
EJFF « CLK——--——— Reset PRINTER OPERATE FF 307

CRG MOTOR FF 1@> ENERGIZE CRG MOTOR RELAY

PROG CAMFF @ ENERGIZE PROG CAM SOL 322

EJFF- --100ms Delay ——-—-—- PDFF 305

PDFF.CRG OPENeTAB —-D&PDSOL 322

The program camshaft turns

cc2 Reset 307
e Reset SL (R1) 307
CCleCC5¢CIK Reset L-2FF 306

(Draft E2150) For Form 3738



Sec. V BURROUGHS - SERIES E2150 INSTRUCTION BOCK 90

CC2¢CC6+CLK Reset EJFF 320
CC2+CC6*FPS»CLK Reset CRG MOTOR FF 30k
CC2¢ CC6+FPS» CLK Set SSFF 305
CC2+EJFF«CLK Reset PROG CAMFF 304
CRG MOTOR FF Eﬁz:> STOP CRG MOTOR

PROG CAM FF == DROP PROG CAM SOL 322
SSFF * BOLP Reset PDFF SIG 305

Reset PDFF SigeEJFFeCIK Reset PDFF 305

PDFF-——{E§§:> Energize Stop PD SOL 305

EJFF signal high will assure that the carriage motor stays on during the eject

routine, will set the Program Cam FF, reset Printer Operate FF and trigger the 10Oms
DMV, which when timed out, set PDFF.

As soon as the program clutch solenoid is energized, the program clutch will
trip and the program camshaft turn. Similarly, when the paper drive solenoid is
energized, the paper drive clutch is tripped. As the REVFF is reset the form is
driven out of the carriage. At 180° of the program camshaft, CC2 comes high causing
a RESET and a RESET SL (Rl) pulse.

CCle CC5 will reset L-2FF and when CC2 ¢ CC5 comes high, RLFF is reset. At
approximately 320° of the program camshaft CC2 e CC6 comes high resetting EJFF and
CRG MOTCR FF. NOT EJFF and CC2 reset PROG CAM FF., CRG MOTOR RELAY de-energizes
and cuts the carriage motor power off.

As SSFF is set, the next BOLP gives a Reset PDFF SIG causing with NOT EJFF
the resetting of PDFF, NOT PDFF energizes STOP PD SOL decoupling the paper drive
clutch,

The program camshaft stops at 360° having performed logically the previous

steps as well as restoring mechanically the paper handler tray.

(Draft E2150) For Form 3738
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ERRCR DETECTION GATING

The .purpose of the ERROR FF and the gating that controls it, is to have in the
E2150 a means of checking the read and write cperation of the magnetic stripes on
the form.

During the read operation, the read ledger logic follows a sequence which allows
checking each word for parity, see gates No. 11, 14 and Fig. V-21, for its sign,
gates No. 9, 10 and 12, 13, as well as form skew during the inward travel, gates
No. 6 and 7. When all the cells of an incoming form have been read, the end of
message check is performed, gates No. 15, 16 and 18.

The steps to test each of the previously named conditions are not performed
at the same time during a read operation, but separately and at different points
in the logic.

The parity check is performed at the end of each word that has been read from
a form and stored in memory. Refer to the read ledger logic. Therefore, this check
is performed in DDMSD as many times as words are written on the form. There are
two parity counter FFs (Pl and P2) for the X stripe and two PFFs (Pl and P2) for
the Y stripe. It is required-at the end of each word that has been read, to have
both parity FF set. This implies that the correct number of data pulses for a word
have been picked up by the head and recorded by the electronic section., Data pulses,
as they are read in, count up the parity counters. In order to fulfill the required
parity condition at the end of each word, the initial setting of Pl and P2 for a
word has to be in accordance with the data pertaining to the word. The reason which
can cause that the parity FF do not fulfill the required condition of both being

set at the end of a word, could be caused by information not being read from the card.

(Draft E2150) For Form 3738
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Not reading information can be due to the fact that it was not written on the form,
is too weak to be picked up or was originally written on the form but the magnetic
stripe is damaged and the information is therefore lost. This would cause the parity
counter to be out of step with the rest of the logic and set the ERROR FF in DDMSD
(Parity errors are detected by gate No. 11, Fig. V-21) for the X stripe and gate No.
14 controls parity for the Y stripe.

During DDO of each word, that is, at the read start of a word, logic checks
if a sign, plus or minus has been read. It is possible to get an error condition
due to having read two signs, see gates No. 9, 12 and Fig. V-21 or no sign, gates
No. 10 and 13. Therefore, a sign for each word has to be written and also read
back.

In the case where the.numerical information stored on the form is all zeros,
there will be two parity pulses and a sign pulse in DDO per word. The information
has to be read back into the electronic section in order to set the parity flip
flops. This assures that the machine is writing and reading the information
correctly, even if the numerical data is zero.

The end of message check, gates No. 15, 16, 17 and Fig. V-21, tests if the
counter FF (SRCX and SRCY) were stepped up correctly when all the information has
been read from the form. As an example, it could happen that one or several comple-
ment pulses are not read during the last word. This would cause that the electronic
section to fail to step uo to DDMSD and check parity. As it does not get into the
routine of checking parity, it cannot detect the error by this means. The end of
message gating checks if the counter flip flops (SRCX and SRCY) were counted up
to one. If the logic has stepped through correctly, SRCX and SRCY were counted
up from zero to one on the last complement pulse in DDMSD of the last word. When
complement or complement and data pulses are missing in the last word, the end of

message gating would detect this error.

(Draft E2150) For Form 3738
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The machine can get into an error condition if the form should skew. As can
be recalled from the read ledger logic, FF1X or FFlY can be set, depending on which
of the pulses on stripes X or Y, will count up first the shift register counters
to the third complement pulse in DDO of the first word. The setting of FF1X or
FF1Y at this point determines for the rest of the reading operation of a form, if
the X or Y side respectively will enter first for each digit into the memory storage
logic. Taking an example, it will be supposed that FF1lY was set first during the
reading of a form. Then FFlY is set and FF1X is reset. The logic for storing the
information into memory, which consists of FF6, SB and SC will then always wait to
store the Y data for a particular digit first, before the X data can do the same.
At the end of the X data storage in memory, the DDFF are stepped and the logic
waits again for Y. Now, if due to skew the 4 X cells of a digit are read prior
to the corresponding Y digit (4 Y cells), even though at the start of the reading
FF1Y was high first, the logic waits until the 4 Y cells have been read from the
stripe. When it is through with reading the 4 Y cells, the logic goes into the
routine of storing the Y digit into memory. Once this is performed, the corresponding
X digit, which was waiting the moment SRCX counted to zero, is stored in memory.

Suppose the delay the X digit (4 X cells) and Y digit (4 Y cells) under this
situation is over 740 usec. (one cell). Signals on gate No. 7, Fig. V- 21 SRCX - O,
NOT SRCY - 1 and FF1Y will be high. When discriminator Y, set at the start of the
third cell, times out, signal SET FF1lY comes high with the second CLK pulse there-
after, indicating that the skew is over 740 usec. and ERFF is set through gate No.
7, 19. See also timing Fig. V=21,

At this point, it should be recalled that data and complement information is
written from the head in exact time intervals. The actual spot where it is recorded
on the stripes during the write operation, depends on the form travel and the relative

position between the magnetic heads.
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Therefore, the physical intervals between data and complement pulses on a stripe
will have certain variations from one cell to the other and also a cell on one
stripe with its corresponding cell on the other stripe. During read, the time
interval between the magnetic recorded complement and data information as it passes
under the heads, where it is sensed, is again subject to form travel as well as its
location on the stripe. Therefore, when a form is read, data and complement pulses
are actually received by the electronic section in a time range around the original
timing intervals given during the write operation. This time range is around 70
usec,

Now taking this into consideration, suppose a form gets, due to skew, into
a timing difference of around 740 usec. between the X digit leading the Y digit
with FF1Y set. Because of the range in which the pulses are read, on some occasions
the timing difference between digits will be under 740 usec. and on others above.
The first time the conditions at gate No, 7 and fulfilled, will set ERFF as shown
in timing Fig, No. V-22 and the reading cperation is stopped.

The form can also skew in the other direction, that is, if for example FF1Y
is set at the beginning of a read operation and the cells on the Y stripe for each
digit are always read ahead of its corresponding X cells, The limits in regards
to the logic in this case, before ERFF is set, are wider than in the previous case.
It could also be possible to get into a situation as just described, without skew,
but due to the fact that the X head is positioned ahead of the Y head and the form
s0 written, is read on another machine with the magnetic heads correctly set.
Under this situation, the Y cells for a digit could be read up to 1480 usec. (two
cells) minus one clock pulse ahead of its corresponding X cells without setting ERFF.
Again, due to the range in which the recorded information is read in, a form which
has around two cells timing difference between the Y and Y cells, Y leading Y with
FF1Y set, set ERFF as soon as the required conditions on Gate No. 7, Fig. No. V- 21

are fulfilled. Also refer to timing Fig. V-23,
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