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SM. I BURROUGHS - SERIES E2150 INSTRUCTION BOOK 1 

SERIES E2150 INSTRUCTION BOOK 

The E2150 series of machines is the E2100 series with the added ability to store 

data on stripes of magnetic 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 arithmetic 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 3/8t! 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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Sec. I , 2 

Any number of words (10 or less) can be stored on the stripes. This is con-

trolled by programming. The units of the highest memory address to be written on 

the stripes must be ~inned ~n the WL position. Data stored in the stripes is always 

read from the 20-29 (.SS) word grQuP .or 20-29 and 30-39 (DS) in the memory during the 

WL operation and written into this same word group 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~n 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 reversal 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 cel+s 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 nine1u" 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). 
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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. 8u 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 - So 40 1~ss5 2(DS5 100 30 

E2154 FIE23 E2060 0 X 0 
E2158 FIE23 E2060 0 X 0 
E2160 FIE23 E2060 X X 0 
E2178 FIE24 E2080 0 X 
E2180 FIE24 E2080 X X 
E2188 FIE2,2 E2090 0 X X 
E2190 FIE23 E2090 X X X 

X - denotes standard construction - 0 - denotes options available on order 
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PARITY 

The parity check for the E2l50 machines is a word parity. All data bits written 

on the stripes for each word are counted in multiples of four by the ParityFFs. 

The complement of this sum is written in the 4 and 8 bit positions of DDO of each 

word. During the read op~ration, 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 acceptac1e 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 l~ne must both be 

programmed. This system is some times referred to as multiplexing. Figure I-~ 

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 positions, with the pins toward the 

inside of the machine. The gate pivots through approximately 120 degrees so that the 

pins are accessab1e 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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BASIC LEDGER OPERA TIONS 
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MACHINE PROGRAMMING CHANGES 

EKA-RKA 

Beginning with machine F160058 diode C2J TB770 (page 507) was removed 

to pr~vide 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 pinnedo 

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 ARC positiono It is not desirable to 

alter the address on the IEC positiono During the following EC positions 

pinned & indexed M.A. are combined by merely programming lane 65. 

(SA) BLOCK ADD - (BT F) BLOCK TRANSFER 

Beginning with Serial #F16l884P, 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 #F16l884P, machines are wired to accept this 

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

is indexed during type from memory whenever the capacity of the decade is reached 

on all E2190 systems. 

Reference: Section VI (Temporary), Page 55. 
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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-~contains 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 retractable 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 R2001 II, 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. 
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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 carriag~ 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 

also 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 1440 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. 11-1, 

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 energized 

the 100 ms. DMV is triggered, allowing the PD clutch to be 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 form limits were required, switch S200l 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 operations are now performed and the program camshaft remains at 216°. 

The carriage tray will not 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 coupled, the program camshaft clutch will be in its detent position 

of 2880 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 3200 CC2 will indicate the logic to energize stop paper 

drive solenoid, stop the carriage motor, lift the magnetic head, lift the pressure 

rolls, lower the pusher fingers and space the journal. The program camshaft continues 

to cycle ~til it stops in its detent position at 3600 • 

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 E2l50) For Form 3738 
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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 problems nor 

intermittent contact conditions. The intensity of the beam of light can be adjusted 

by potentiometer R2001 F, see Fig. II-I. 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 capacitor 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. 

For Form 3738 
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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 0, 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 turns 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. 11-7, 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 Bto 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. 11-8, is energized the stop paper drive 

solenoid L is de-energized, the clapper K lifts 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. 

(DraftE2l50) For Form 3738 
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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-IO, 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-IO, 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. 

(Draft E2150) For Form 3738 
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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: 

REASON: 

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. 

To maintain proper alignment and prevent excessive play in mesh 

of gears. 

2) With the play of using C removed toward the front, clearance between gear E 

and bearing D should not exceed .003". See Fig. II-9. 

TO ADJUST: 

REASON: 

Place .002" gauge between gear E and bearing D, move gear E to 

gauge and tighten screws. 

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-ll. 

TO ADJUST: Add or remove shim A as required. 

REASON: To maintain alignment of parts and prevent excessive play in 

mesh of gears. 

4) End play in spiroid gear shaft C should not exceed .005". See Fig. II-ll. 

TO ADJUST: Add or remove shim D as required. 

REASON: 

. (Draft E2l50) 

To maintain alignment of parts and prevent excessive play in 

mesh of gears • 
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5) 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. 

6) 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. 

7) 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-14. 

(5 

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. 

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

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

G and clutch pawls Band 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. 

9) 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. 

(Draft E2150) For Form 373 
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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 

~ower 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: 

NOTE: 

REASON: 

Bend projections on clutch pawls F and J as required. 

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) 

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 



Sec. II 

REASON: 

BURROUGHS -SERIES E2l50INSTRUCTION BOOK 18 

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-IO. 

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 Gt 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-IO. 

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. 

NOTE: 

TO ADJUST: 

REASON: 

(Draft E2l50) 

Prior to Test, solenoids Hand 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. 11-13. 

Loosen screws holding solenoid bracket F and shift bracket forward 

or rearward as required. 

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

REASON: 

Loosen screws holding limit J and position as required. 

To ensure proper function of clapper. 

18) With solenoid A energized, there should be .008n to .012" clearance between 

latch E and lip 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 .010" overlap on lip 

C of clutch throw-out arm. See Fig. II-17. 

TO ADJUST: 

REASON: 

Turn screw D as required and secure with lock nut. 

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 E2l50) 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 Ft 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. 11-19, 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. 11-20. 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 lift cam D actuates pusher finger lift bail E to lift the 

pusher finger clear off the form. Now at 1440 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 lift 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 

2880 of the program camshaft, 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 str;i..pe. 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 - oontinued 

Now the direction of the flux through the oore 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 rook 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 lift until 165° so that during read 144°, 

the heads are down. At 165° the head assembly starts to lift 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 performed 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 E2l50) For Form 3738 
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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 outer right and the other 

on the left end, see Fig. 11-20. 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 pe positioned for forms of 16 1/2" or 1911 width. There are 

also five manually retractible form guides D, see Fig. 11-1, 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 anyone 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 8" 

No. 3 10" 

No. 4 12" 

No. 5 14 1/2" 

(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 

bracketC 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. 

TO 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 3/4f1 position. 

(Draft E2150) For Form 3738· 
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2) For I 1/2" printing line locate round nut D in forward hole of link C. For 

I 3/4" printing line locate round nut D in rear hold of link C. See Fig. 11-23. 

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 I 3/4" position. 

3) 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 inter fer with form insertion. 

4) 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. 11-23. 

TO ADJUST: Position solenoid bracket B as required. 

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

energized. 

5) 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. 11-22. 

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. 

6) 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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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. 11- mounted on 

program camshaft at the right end of the tray. The high portion of the cam contacts 

roll on screw F t Fig. 11-25, to provide one space of the platen at 3300 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 .012" 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 .012" side play between end plates M. 

b) The clearance between platens should not exceed .031fl • See Fig. 11-26. 

TO ADJUST: a) Use space washers J between end plates M and clips D as 

required. 

(Draft E2150) 

b) Use space washers N between platens A and end plates M 

as required. 
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Figure II-2J 

Figure II-24 

Figure II-2.5 
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Figure II-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: 

REASON: 

Bend paper fingers I as required. 

To retain forms with carriage in its open position. 

maintaining vertical alignment of type print. 

To aid in 

4) 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. 11-28. 

TO ADJUST: Bend hook arms H as required. 

REASON: To ensure 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. 11-26. 

TO ADJUST: 

NOTE: 

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. 

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. 

(Draft E2150) For Form 3738 
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Insert one shim H between sleeves G and R & L carriage side frames 

I if required. If necessary, insert additional shims F between 

sleeve G and R & L inner carriage shaft assembly E as required. 

To ensure clear type impression. 

8) All pressure rolls B between R & L end rolls on upper pressure roll assembly 

should contact platen C with equal tension. See Fig. 11-27. 

TO ADJUST: 

REASON: 

Bend the front ear on support brackets A as required. 

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. 11-30. 

TO ADJUST: 

REASON: 

Bend lower arm of the pressure roll release lever A as required. 

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 

F6000 recheck the test after ribbon cover is installed to ribbon posts. 

See Fig. 11-27. 

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. 11-31. 

TO ADJUST: 

REASON: 

Turn eccentric D as required. 

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. 11-31. 

(Draft E2150) For Form 3738 
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Figure II-JO 

'''I~---,B Figure II-Jl 

Figure II-J2 
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TO ADJUST: Recheck Adjustments No. 6 and No. 11. 

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

freely during tab and return. 

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

be .137" to .142" clearance between platen A and type 0 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 ft to .142 ft clearance between platen A and type 0 

at both right and left ends of platen. See Fig. 11-26. 

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. 

14.) 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. 11-28. 

TO ADJUST: 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. 

15) 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. 11-32. 

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. 11-32. 

TO ADJUST: Turn eccentric post C as required, and deter.mine 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 stud 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 330°) at this point platen ratchet F should have spaced one 

tooth. See Fig. II-33. 

(Draft E2150) For Form 3738 



Sec. II 

TO ADJUST: 

REASON: 

BURROUGHS - SERIES E2150 INSTRUCTION BOOK 

Turn eccentric stud C as required. 

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 

3300 ). Space pawl G should fully drive ratchet gear F into its de tented 

position without a bind. See Fig. 11-33. 

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 

3300 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. 11-33. 

TO ADJUST: 

REASON: 

Turn or move eccentric screw D as required. 

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 Band 0 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 1I-33 
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G 

Figure 1I-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. 11-34. 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 0 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 Band 0 should seat in detents of cams C and N. See 

Fig. 11-34. 

TO ADJUST: Position skids G and J as required. 

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

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. 11-34. 

b) With the high portion of indexing skid J positioned under the projection 

of plate I, the front end of right indexing arm 0 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 side frame 

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 open 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 SOLENOID 

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 operation 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: 

REASON: 

(Draft E2150) 

Turn eccentric screw B as required. 

To establish pre-travel of Motor Bar slide A, ensuring the tripping 

of the drive. 
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CARRIAGE 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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Figure II-36 

Figure II-37 
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This prevents the machine drive from tripping until a memory address has been indexed 

on the keyboard. Upon indexing a memory 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: 

REASON: 

(Dt-aft E2l50) 

Bend ear of bail I as required. 

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-l. During the write operation the head is controlled by the write 

Amplifier. CRl and CR2 are reverse biased so that the write signals to the 

head are isolated from the Read Transformer. During a read operation CRl 

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. !his bias condition is produced 

by current from -lOOV 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. 

1 
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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 1800 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 FF9Xls 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. 

3 
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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 impedence1 inductance 

and resistance,of the head will appear 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 E 2150) For Form 3738 
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The circuit diagram of the Write amplifier and monitor 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 Ql 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 FF9X will be at OV and cause pin 17 to be high, 

current will flow from ground at pin 17 through resistors CC37LL and 

LL35UU 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 -IOOV 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 enoode the stripe. 

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 oirouit ~t Q4. Ql 

will be off and Q2 will be on providing a ground for the head circuit. 

(Draft E 2150) For Fo~ 3738 
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Current will now flow from -lOOV 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 0 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 C5L, 

B2K, GIIL and B20K and diodes C9L, C15L and c18L. Capacitor C7N stabilizes 

the voltage on the left side of capacitor 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 C278 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 C3l8. 

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 C3l8 is discharged through resistor GllL, diodes C15L 

and c18L and Q5. During the pulse, diode C9L is reverse biased to prevent 

capacitor G3l8 discharging through the bias resistor circuit. Capacitor 

C3l8 and resistor GllL provide the RC time (approximately 80 us) that Q5 

will be on. C15L and c18L are level shifting diodes. 

The static voltages at capacitor 820CC 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. Current 

flow from ground through Q6, resistor U23BB and resistor B34K 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 820CC will go from -4v to ground. The positive voltage 

swing on the right plate of the capacitor will cause Q6 to turn off. 

9 
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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 KKlBTT 

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 
after 

pulse occurs 16.5 us .. the 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 

11 

wave forms associated with the amplifier. Figure Iv-B 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 l3V zener diode. l5UF capacitors are used 

as filters with the +13V, -13V and -4 voltages. The l3V supplies are used 

here to remove any ripple or noise that may be on the l5V lines. 

Quiescent DC Voltages 

The first stage, Ql, is primarily an impedence matching stage. 

(Draft E 2150) For Form 3738 
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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 +l.lV 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 2IN28 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. 

13 

(Draft E 2150) For Form 3738 
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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 

34w41, 34BB41 and C29L provide the clipping level. Resistor 34w41 provides 

for adjusting the clipping level, however, for machines of early construotion 

this adjustment should be set for ground potential on the moveable contact. 

When more sensitive heads are a~lable an appropriate adjustment of 

resistor 34W41 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 Dl8M and D14M are emitter resistors which pro

vide emitter feedback. Capacitor E16R provides signal bypass of the Dl8M 

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 -llV, 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 Q6 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 VIICC. Q8 will on since the 

base is positive with respect to the emitter. The base of Q8 and the left 

side of the capacitor 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 Ql will be an exact replica of the input signal except it 

will be 100mv 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. 

15 
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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 34W4l 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 negative pulse at the Q3C Figure IV-B 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 

posi ti ve peak of the head signal. Qlr is a class A amplifier Inverter. The 

first half of the signal at the collector of Qlf is a true representation of 

the input signal on the base. The second half is distorted by the action of 

capacitor VllCC. Capacitor VllCC 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 n6M 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 s14BE causes Q6 to turn off 

and forces Sll+BB to discharge through resistors A8J and B12K. This RC time, 

which is 40 to 80 us, determines the length of the schmidt trigger pulse. 

When Q6 is turned off, current flow through resistors B4K, 5R12 And AIOJ 

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 VIICC and causes the right 

side of capacitor S2CC to go to approximately -llV. 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 5Rl2 

to +.2V at Q6C. 

One -4 to 0 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. 

17 
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These pulses operate another Read amplifier. The outputs 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 
form 

of theA during 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 (1/611 ) 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 ce~ as the disc rotates, trigger an electronic circuit which 

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

BOL 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). 

19 
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Two separate pulses are produced by the BOL amplifier circuit. The BOL 

pulse is a 20 ~s pulse which is timed to start at the center of the hole. 

The write Sync (WS) pulse is a 460 ~s 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 

Sec. IV 

2.5 ms and the light is blocked approximately 8.5 ms. BOL and WS pulses are the 

standard -4v to 0 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 ~s 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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QIO 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 460 ~s WE pulse. The 460 ~s pulse will insure a good USMV 

pulse for gating. Q12 is an inverter and provides driving current 

for the WE signal in the machine. 

BOL/WS Circuit Quiscent Conditions 

The voltage established on the base of Ql by the solar cell, resistor 

C3L and B5K is +.35v. This is positive in respect to the emitter and 

Ql will be off. Resistors CIL, 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 CIL and D8M will cause the collector of 

Ql to be approximately -7.5V. 

Current from ground through Q2, resistors V13LL and LL9UU 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 LL5uu provide 

approximately -IOV for the left side of capacitor SIOCC. The right 

side of lBBll will be near ground since Q4 will be on due to -15v through 

resistor LL3UU. Current from ground through Q2, resistor W15DD and JJIISS 

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. 

23 
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Current flow through Q6, resistors 32V39 and 35x42 will cause the base of 

Q6 and the right side of capacitor T18DD to be near -4v. -4v 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 LLl7UU 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 -4v signal at pin 15 (BOL). 

-15V through resistors 35MM42 and 33KK40 will cause QIO to be on. 

The base of QIO 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 Qll on. The base of Qll and the right side of S30CC 

will be near OV. Current through Qll, resistors 34P41 and D4lM cause 

approximately +1.5v at the base of Q12. Q12 will be off and current 

from -15v through resistors C35L and diode A37F will provide a -4v signal 

at pin 16 (WS). 

The BOL and WS Pulses 

Sec. IV 

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 -.24v. Current flow from ground through Ql, resistors DBM and 

B12K will cause +1.5V will appear at the base of Q2 turning Q2 off. -4v is estab

lished at the collector of Q2 by resistor Bl4K and diode E16L. Current flow -4v 

through diode M13T and resistors V13LL and LL9UU to +15V cause a 

negative voltage on the base of Q3 which turns Q3 on. The 4v positive 

swing at the collector of Q3 will appear through capacitor lBBll at the 

base of Q4. Q4 will be turned off by the +4v signal. With Q4 off, re-

sistor JJ1SS and diode TBY provide a -4v signal through diode T6Y, 

resistors V1311 and LL9UU to keep Q3 on. The 4V from Q4 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 -4v from its 

collector clamp through diode M13T, resistors W15DD and JJllSS 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 lBBll to discharge 

through resistor LL3UU. 
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When the base of Q4 again becomes negative Q4 will turn on. The -4 clamp 

from resistor JJlSS and diode TBY is removed from Q3, Q5, and Q7. No changes 

occur since -4 from resistor B14K and diode E16L maintain the same state of 

Q3 and Q5 and -4 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 Ql on, current flow from ground through 

Ql, resistors D8M and B12K provide a positive voltage for the base of 

Q2 which turns Q2 on. Current now flows from ground through Q2, diode 

Ml3T, resistors V13LL and LL9UU 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 IBBll. This voltage also appears on the base of Q4 

but since Q4 is already on no significant change occurs. Current from 

ground through Q2, diode M13T, resistors w15DD and JJIISS 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 Q4, 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 35X42 should be adjusted so that capacitor T18DD discharges 

to -4v, through resistors 32V39 and 35X42, 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 -4.25v 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 -4v 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 ~s 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. 

27 
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Current from ground through Q8, resistor HH23RR and LL1700 establishes 

a positive voltage on the base of Q9 which turns Q9 off. Clamp resistor 

KK21TT and diode NN1900 provides -4v at pin 15. This is the trailing 

edge of the BOL Pulse. 

The positive 7.5v swing at capacitor N22EE causes QIO to turn off. 

Current from -15V through resistors 35HH42 and 35EE42 causes an 8.5v 

negative swing on the base of Qll. Since Qll is already on no appreciable 

change occurs. Resistor 35MM42 should be adjusted for 8.5 ms. discharge 

of capacitor N22EE through resistors 33NN40 and 35MM42. This provides 

the delay of the start of the WS pulse from the center of the hole. When 

the voltage on the base of QIO becomes negative QIO will turn on again. 

This will cause an 8.5V positive swing through capacitor S30CC. The 

positive swing turns Qll off. Current from the -4v clamp resistor C33L 

and diode B39H through resistors 34P41 and D4lM provides a negative voltage 

on the base of Q12 to turn Q12 on. Ground through Q12 appears at pin 16 

and is the leading edge of the 'WS pulse. Capacitor S30CC will discharge 

through resistor B3lK in approximately 460 ~s. 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 34P41 and D4lM provides 

a positive voltage for the base of Q12. 

Sec. IV 
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Q12 turns off and the clamp resistor c35L and diode A37F provide -4v 

for pin 16. This is the trailing edge of the WS Pulse. 

Capacitors NlW and DIOM are noise filters, resistors ClL, Bl4K, 

LL13UU, B27K, KK7TT, JJ1SS, KK27TT, KK2lTT, 35HH42, 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 ~s BOL pulse whose leading edge coincides 

with the center of the hole. The trailing edge of the hole also 

triggers a 460 p$ WS Pulse whose leading edge occurs 8.5 ms after the 

center of the hole. 

(Draft E 2150) 
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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-II shows a block diagram and wave forms for the PDC circuit. 

QI 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 Pl9AA 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. Q8 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) Fig. IV-12 

with the signal at pin 15 low the signal at the emitter of Ql will 

also be low. Current flow from -4 through Ql, resistors F9P and B13K 

to +lSV provides a negative voltage on the base of Q2. Q2 will be on 

33 

and ground will be on the base of Q3. Current from -15V through resistors 

EEIONN and 53Z 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 B3lK 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 512, Ql, resistors F9P and B13K to +15V causing a positive 

voltage at the base of Q2 and Q2 will turn off. -IOOV will appear at the 

base of Q3. 
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Current from -15V through resistors EEIONN, 532, Ql, 512, 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 B31K 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. 

After 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 EE4lNN 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 Solar Cell and light bulb located in the throat of the carriage is known 

as the Front Paper Switch (FFS). 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 develops 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 which provides the FPS 

signal. Q6 is an emitter follower 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 

FFlPP causes the base of Ql to be negative which turns on Ql. Current flow from 

ground through Ql, resistors 2AA9 and LL5UU to +15V establishes approximately 

+305V at the base of Q2. Current from -15V through resistors KK7TT, l2AA19 

and LL13UU to +15V establishes a negative voltage at the base of Q3. 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 NOT FPS signal. 
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The high signal from the emitter of Q4 will cause the base of Q5 to be positive 

in respect to its emitter. Q5 will be on current from -IS\! through resistorsJJ37SS 

and 32AA39 to -4V 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 LL40uu to -4v 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 Ql. Ql will turn off. Current flow from -15v through resistors KK3TT, 2AA9 

and LL5uu to +15V provides a negative voltage for the base of Q2. Since the 

emitter of Q2 is near ground Q2 will corne on. When Q2 starts to corne on the 

increased current through KK7TT causes a greater voltage drop and causes the 

base of Q3 to become more positive. Q3 conducts less reducing the current 

through resistor LL9UU and JJllSS. 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 

KK7TT and Q2 causes resistors 12AA19 and LL13UU to place a positive voltage on 

the base of Q3 turning Q3 off. -IS\! through KK15TT to the base of Q4 turns Q4 

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 

JJ37SS, 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 

41 

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 oontrols 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 the output will 

be a negative signal. 

Figure IV-15 shows a block diagram, waveforms and a circuit diagram. Ql 

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 curve due to the gradual covering and 

uncovering of the solar cell. Q4 is an Emitter Follower which provides driving 

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 QI are both at ground 

and Ql 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 R8 and R9 provides 

+4v for the base of Q3. The base emitter junotion of Q3 will be reverse biased 

and Q3 will be off. -15V through RlO will keep Q4 off and current through the 

RII, CR3 diode will provide a low, -4V, signal at the output. 

Light on Solar Cell 

As the solar cell is illuminated the voltage at the base of QI becomes 

more negative. When the voltage reaches -170 my, Q1 will turn on sufficiently 

for Current from ground through QI, 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 R9 to +15V causes the voltage at the base 

of Q3 to becom~ 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 RIO, Q3, R5 to +15V and 

and R6 to ground. 
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~vi th 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 ,vill again by -4v. Ql 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, Q2, R8 and R9 to +15V. Q3 is turned 

off. QLi- vJill be turned off by -15V through RIO. It/ith QLi- off, the Rll, 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 lJulse received, resets 

the circuit so that the lie time starts over again. \fuen no pulses are read 

from the stripe for a period of 6 ms the delay will time out and a 16us pulse 

will be produced. This IJu1se 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-l6 shows a block diagram and some wave forms for the circuit. 

Figure IV-l7 ShOHS the circuit diagram. 

Ql is an inverter which also converts the sienal from a ~·V sienal to a 
I..:) .,,:) 

l5V signal. Q2 is an E.F. used to charge the capacitor for the 6 rns delay. 

Q3 and Q4 form a schmidt trigger. The 6 rns discharge rate is a very flat 

curve and the schL1idt 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. Q6 provides driving current for the outl")ut pulse in the machine. 
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Quicocient Conditions 

-4v volts through pi:l 17, resistors U40BB and A36J to +15V ;:-rovides 

a negative voltage at the base of Ql. Ql will be on. Ground thrc'llf,h<,;,l will 

cause the base of Q2 to be near ground. 

Q2 is an emitter follower and the cathode of diode V34CC will be s1iChEy 

above ground. +15V throuGh resistor LL32UU to the base of Q3 1vill cause '~3 to 

be on. The emitter of Q3 and :il- will be +.5V due to current flow throuGh re

sistor FF21PP. Since Q3 is on, the collector of Q3 will be at about +.5V. 

Current flow from -15V through resistors KK23TT and EE30NN to +.5V will '_orovide 

+.3V at the base of Q4. Q4- will be off. Current flow from -15V thr'ough B28K, 

v28cc and LL25UU provides approximately -3.75V at the b9Be of Q5. This is 

posi tive in respect to the emitter and Q5 will be on. Q5 being on 1tlill cause 

the left side of the caTJacitor C25P to be at -4v. +15V through resistor A21J 

to the bdse of Q6 will cause Q6 to be on and the output at pin 27 1,-fill be -'+V. 

Activated Conditions 

\"rhen pin 17 goes high, due to a pulse on the X stripe, the base of Ql 

\vill become positive and QI will turn off. The cJ..amp circuit from -lOOV 

through resistor T37DD 8.nd diode B3SK will provide -15V for the base of Q2. 

~'he emitter will also go to -15V. This voltage will forvJard bias the diode 

VYl-CC and current flow from -15V through Q2, diode V34CC, and resistor'S AA32JJ 

and LL32UU to +15V will cause capacitor V30CC to charge to approximately -15V. 

45 

(Draft E 2150) For Form 3738 



46 BURROUGHS- SERIES E 2150 INSTRUCTION BOOK Sec. IV 

The base of Q3 will also become negative and Q3 will turn off. With Q3 off, 

the voltage divider KK23TT, EE30NN, and LL34uu will provide a positive voltage 

at the base of Q4. Q4 will turn on and current from -15V through resisters 

B28K, V28CC, 04 and resistor FF21PP will provide approximately -5V for the 

base of Q5. Q5 will turn off and current flow from ground through diode 

24S31 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 

Ql to turn on. This will provide ground through Ql 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 Ql will 

turn off and on with each pulse. The base and emitter of Q2 will a Iso 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 V3OCC, 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 collec~or 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 LL2SUU 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. 

(Draft E 2150) For Form 3738 



Sec. IV BURROUGHS - SERIES E 2150 INSTRUCTION BOOK 47 

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 A19J 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 emitte7 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 ~s pulse every 370 ~s is used in 

addition to the E 2100 clock to control the Striped ledger operations. The 370 J.1.S 

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 ~s 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 ~s pulse every 370 ~s is produced 

by the USMVFF. This pulse is synchronized with clock and is the signal 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 circuit, 

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. In 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 £rom -15V through resistors 

JJ24SS and 3YIO to -4V causes the base of Ql to be approximately -5V. This 

is negative with respect to the emitter and Ql 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 NNSUU 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 Ql through 

resistor 3AAIO. 

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 bea 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 

JJ24SS and 3YIO will provide approximately -2V at the base of Ql. Ql will 

turn on and the base will go to -4V. The collector of Ql 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. Q2 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 3AAlO. This will hold Ql on 

regardless of the input signal at pin 15. Pin 12 will remain high until 

capacitor l5BB24 discharges through resistor EE12RR. When the right side 

of capacitor l5BB24 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 6CC13 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 Ql will become 

negative in respect to the emitter when both pin 15 and pin 12 become low. 

Assuming that this circuit was triggered by a 12 us pulse pin 15 will be 

low and when pin 12 goes low Ql will turn off. With Ql off the voltage 

divider resistors HH19RR and KK17TT provide +5V for the left side of 

capacitor l5BB24. The right side will also try to go positive which 

will turn Q2 on. Q2 . alreadYd .. f .. h 
1sAon an no s1gn1 1C1ent c ange 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 -BV. 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 B2BK 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 diagEm. 

490 us DMV 

During the Read Ledger operation, each Complement pulse read from 

the stnpes 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. 

59 

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. 
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1200 \18 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 \1S 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 ~s. The 

DMV is triggered by the NOT FF4 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. 
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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 reversedcand 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. 
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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 144°. 

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. 
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NOT PDFF CCl and CC3 provide a signal to reset the PDFF in the 0°, or home 

position. 

STOP PD SOL The Stop PD Solenoid is energized by the NOT PDFF signal through a 

Paper Drive Clutch (PDC) circuit. 

LBC 

SL 

LU SL 

FPS 

SET BCFF 

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 Operate (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 

SET CRG MTRFF 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.. 

NOT LOCK signals. The NOT AR ON signal is high when the Auto Reader 

is not being used. 

CRG LOCK SOL 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 carri.age 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 Kll09 is picked by the CRG MTR FF 

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

the carriage motor. 
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The program cam solenoid is energized by the PROG CAH FF and a SD. 

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 FF9X is significient. 

The 9YFF is reset by the Rl pulse from the reset standardizer. 

This allows the right stripe to be oriented. 

The 9XFF is reset by CC2.CK just prior to the start of form movement. 

This insures that the middle stripe is properly oriented. 

The Reverse FF is set by CC3·CC2·NOT EJECT-CLK. 

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. 

lOOms DMV CC2·CC3 triggers the lOOms 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 144°. 

DROP PROG CAM SOL Resetting PROG CAHFF 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 BCFF·REVFF·NOT WLFF-

NOT ALIGN and orients the line find stripe. 

SET PERMIT WRITE FF The Permit Write FF is set by BCFFrREVFF'CC3 and CLK. PWFF 

enables orienting the data stripes. 
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The X write amplifier is energized to orient the stripe by NOT FF9X, 

PWFF. 

The Y write amplifier is energized to orient the stripe by NOT FF9Y. 

PWFF. 

When the lOOms 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 144°. 

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 PDFF.REVFF. 

BCFF. NOT LWLF~CLK. 

ENERGIZE PD SOL The paper drive solenoid is energized by the PDFF.CRG OPEN-NOT 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 

and signal the logic section when the form has reached certain points 

during various SL operations. 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. 

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

usec from leading edge to leading edge. 
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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 BOLP is a 12 usec pulse which is BOL synchronized with clock by the BOLPFF. 

FF FF is set by BOLP.NOT 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 MY. 

SYNC FF 

SYNC MY 

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. 

LC2 (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. 

Rl RESET The LC2 signal gates a Rl Pulse. The purpose of Rl at this time is to 

reset the CLFF. 

SET SSFF The Stop Storage FF is set by the LC2 signal CLK and indicates that the 

paper drive is to be stopped. 

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

by BOLP and insures that the clapper will be dropped in the proper 

relation to the lugs on the clutch so that a positive line will be 

selected. 

RESET SSFF RESET PDFF sig. CLK resets SSFF. 

RESET PDFF The PDFF is reset by the RESET PDFF signal' NOT EJFF • CLK. 

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

triggered by RESET PDFF signal REVFF. • 

(Draft E2l50) 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 paper drive solenoid moves the clapper 

into the path of a tooth on the l/lOflwheel. The PDC circuit operates at 

l20V and after a predetermined time (30ms) reduces the voltage to a hold 

voltage (25V). 

RESET REVFF The REVFF is reset by WS'NOT PDFF.CLK. 

ENERGIZES RET SOL The RET SOL is energized by NOT REVFF.CC1.Cc4 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. 

lOOms DMV The lOOms DMV is triggered by RET'NOT PDFF'IINOT L-2FF'IINOT ERFF.The 

lOOms 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 

lOOms 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-2FF9~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 OPEN-NOT 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 FF9X FF9X which controls the direction of current flow through the head on the 

center stripe is set by USMVFFePDFFeNOT REVFFeNOT L-2~NOT FF9XrJwsr"'CK. The 

WS pulse is triggered by the BOL (V20l0) circuit and is 400 to 700 usee long. 
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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 CC4eFF9XeUSMVFFeCK resets the PWFF 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 9 the counter will equal 6. 

RETe6eCLK sets L-2FF. 

RESET CLFF The count ledger .li'F is reset by 6"L-2FF~CK. There is no more need to 

count pulses on the Blank Card operation. 

SET SSFF The Stop Storage FF is set so that paper drive can be stopped. SSFF is 

set by BCFFeCC4-L-2FFeCLK. 

LF SIG. The Line Find signal is made high by BCFF.Cc4~L-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. LFeNOT 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 sig, NOT EJFF~CLK. 

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. 
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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 CYCLECIPOFF.BCFF signals are gated with a 

lOOms 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 TCIO and a clock pulse at 220° of the console cycle. 

SET PROG CAM FF When TCIO is made at 220°, the CCleCC4.TClO.CLK 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 2160 for posting from 

media or for other arithmetic operations. 

RESET PROG. CAMFF The program Cam FF is reset by CC2aNOT 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 NTRFF The Carriage Motor FF is reset by CC4.CC2eNOT.EJFFeCLK. This 

Rl RESET 

(Draft E2150) 

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°. 

CC2 gates an RI 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. 
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Rl RESEts FFs 
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FF16 FF4 

CLFF FF 

SYNCFF VFF 

PARITYFF FFJY 
DISC XFF DISC YFF 

CPFF FF9Y 
FFIX FFIY 

DATA XFF DATA YFF 
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Figure V-SA 

(Draft E2150) 

BURROUGHS - SERIES E2150 INSTRUCTION BOOK 

BLANK CARD PAPER HANDUNG 

INSERT FORM----------

FPSeLBCeCC3·iRFF.CLK 

L5CK.FPSeSLeCCJe~ 

FPSeSLeCCJeCC1.ARON.----
CLK 

ERFFeCLK 

INITIAL CONDITIONS .. 

'rABFt: 

PDFF 
STOP PD SOL 
LBC (L56 and L5~ 

SL 
LU SL 

FPS 

SET BCFF 

SET CRG MTR FF 
SET PROO CAM FF 

CARRIAGE LOCK SOL 
PICK CRG MTR RELAY 

PROG CAM SOL 

Page 13 

J05 
J05 

J05 
IJ5 

J05 
319 

323 

320 

J04 
J04 

513 
102 

J22 

CAMSHAFT CYCLES TO 95 DEGREES---l,...;lc;;..;C=2 _______ ...J.IL.J.=.,,03wl 
CC2-
CC2.CLK 
CC2.CCJ 
CC2--

eEJFf.CLK 

CC2eCC3 

REVFF--
REVFFeA·BCFFe 
REVFFe BCFFeCC 

PWF~FF9X 

PWFFeFF9Y 

LWIFF 

JeCLK 

lOOms DMV times out 

&P> 

[§}> 

Rl RESET 307 
RESET FF9X 311 
SET REVFF J05 
RESET COUNTER FFs 308 

TRIGGER lOOms DMV' 305 

ENERGIZE REV SOL 322 
LF WRITE AMP J06 
SET prtJFF JI0 

I WI1ITE AMP X 
WRITE Al1P Y I ~~: I 
I SET PDFF Sig I J051 



Sec. V 

(Draft E2150) 

BURROUGHS - SERIES E2150 INSTRUCTION Page 14 
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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

boa~d 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. LC2 is made up of 

CC4 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. 

Sequences 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. ~is allows the data to be read from any given DD in the 20's and 

30'so MARTLFF will be counted (Set or Reset) in SC to enable the DD of both memory 

locations to be read before the DD is stepped. 
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INITIAL CONDITIONS 

BCFF BCFF will be set from the BC operation. 

I IFF Initial Installation FF is set by L51, SET BCFF signal and CLK. 

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, 

SA 

FFZ is not installed. 

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 

2 ~MART 

O~MARU 

SET CAD 

be reset. 

The MART2FF is set to select the tens part of memory address 20. 

The MARUFF's are all reset. This selects the units part of memory 

address 20. 

The ftC"~ 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. 

0-4WR The WR is set to zero so that there will be no interference in the adder 

as the memory address units are counted in SlOe 
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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 DDwill 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 operations. 

SEQ 10 When the DD has stepped to DDHSD, 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. 

SIO - DDO O~MR The negative swing of the NOT SIO FF signal, as the SIO 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 SlOFF is set. 

CiFF is used to advance the MARU and to select the next sequence. 

SET SEQIO CiFF will be reset by the trailing edge of the first clock pulse during 

SlO, therefore, SIOFF will remain set for two clock durations. 

GT MARU ADDER The output of the MARUFF's is gated to the adder through the TIC 

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

MARU by CiFF. 

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

O~MR 

RESET CiFF 

SEQ 10 

GT MARU ADDER 

GT ADDER MARU 

SEQ B 

RESET IIFF 

(Draft E2150) 

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

operation compatable with future products. 

Not significient at this time. 

The CiFF was reset by the first clock pulse. 

SEQ 10 FF is not set again since CiFF is reset. 

Not significient at this time. 

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

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 

SIO of memory location 29, the following gate ends the logic 

operation. 

The Initial Installation FF is reset by CiFF MARU-9 at the first 

clk during SlOe At the second clock pulse of SlO, 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. 
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INITIAL CONDITIONS 
LSI enD 
BCFF 520 
000 5111 

LC~ tIFF --l FF6. : ::: I 
/r-. -::R"'E"'SE::;T""F""F"'Z~-----"""''''''I (OS) 

• SA !t7 
RESET DDREV 1 5'-8. 
2_MART 517 
O_HARU UG 
SET CAD UG 
RESET HART 4 1 !t7 
RESET COHPFF I!lI8 O __ WR 111118 

i ~ 
SB READ tJG 
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Figure Y-6 
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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 L-2 position. 

Writing continues until all programmed words have been written. If ten words are to 

be written, writing will continue for approximately 5 0 8n 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 refer to areas 

as indicated on the line drawing of paper travel. For example, the signals under 

"A" refers to the writing of the 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 mus"t 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 

last. prin 
line 1'-----1 
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Figure V-7A 
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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 L~CC5.CLK signal sets 

the LWLFF. 

SET CRG MTRFF The LWLeCC5eCLK signal sets the CRG MTR FF. 

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

which complete the circuit to the CRG MTR. The CRG MTR supplies 

power to drive the paper handler mechanism. 

SET PROG CAM FF The Prog Cam FF is set by LW~TCIO.NOT ERFFeCCleCLK signals. 

The FF is set at 2200 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 

a SD. The program shaft will turn to 2880 • 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 2500 of 

the Program camshaft cycle. 

Rl RESET 

RESET COUNTER 

RESET FF9X 

RESET FF3X 

CC2 provides a Rl reset at 2500 of the camshaft cycle. 

CC2 and CLK resets the counter flip flops. 

FF9X is reset by CC3ICLK-NOT FF9X 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 FROG CAM FF CC2eNOT EJFFeCLK will reset the prog. cam FF at 2500 of the 

camshaft. 
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DROP PROG CAM SOL 

100 MS DMV 

SET REVFF 

ENERGIZE REV SOL 

SET PDFF Signal 

ENERGIZE PDSOL 

BOLP/WS 

SET LFAFF 

SET FF4 
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The resetting of the PROG CAM FF allows the Prog Cam Sol to drop 

and detent the camshaft to detent at 288°. 

CC2.CC5 triggers the 100 ms DMV. The 100 ms DMV provides time to 

position the shuttle gear. 

CC2.CC;"NOT EJFF_CLK will set the REVFF at 250°. 

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. 

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

The PDFF is set by the SET PDFF signal and CLK. 

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. 

The BOL FF is set by PD.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 9ms after the BOLP. 

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. 

The LWLFF.LFAFF.WS 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. 

For Form 3738 
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FF4 REVFF turn on the write amplifier. 

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 

6ms 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 

SET SS FF 

FF4eREVFFeNOT FF16eAMPX reset 6ms 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. 

READ AMPxeFF16ecLK 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 (Rl) RESET PDFFeREVFF 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 FFvs 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. 

(Draft E2l50) For Form 3738 
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RESET PDFF The PDFF is reset by the RESET PDFF sign. NOT EJFF,CLK. 

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 PDFF,WS,CLK. 

TRIGGER lOOms DMV RET.NOT PDFF.NOT L-2FF.NOT ERFF triggers the lOOms DMV. After 

lOOms, 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. 

SET PDFF 

When the lOOms DMV times out, the Set PDFF signal is made high. 

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 RET,NOT L-2FF.SET PDFF.CLK. The CLFF allows 

the counter FFts to count lines so that a starting point for 

writing dates can be found. 

BOLP/WS 

SET PWFF 

SET FF 

SET SYNC FF 

SYNC MV 

ADVANCE COUNTERS 

(Draft E2l50) 

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

The permit write FF is set by NOT REVFF.LWLFF.BOLP.CLK at line 

minus seven. The PWFF allows writing on the stripe. 

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

The SYNC FF is set by USMVFF.NOT SYNC FF.FF. 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 FFos so that only one 

USMVFF pulse will be gated out. This is the SYNC MV pulse. 

The Sync MV pulse resets the FF and SYNC FF's and with CLFF ad

vances the counters. 

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

is high. 

For Form 3738 
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SET 9XFF The 9XFF is set by USMVFF-PDFF'NOT REVFF_NOT L-2FF.NOT 9XFF_CLK. 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. 

SET L-2FF 

RESET CLFF 

SET WLFF 

RESET COUNTERS 

SET SEQAFF 

WRITE LEDGER LOGIC 

STEP CTR 

(Draft E2l50) 

The reversal of write current through the head produces a flux 

change on the stripe which is the sync pulse. 

The L-2FF is set by NOT WLFF.2,4.RET.CLK. The L-2FF's used here 

is prepared for writing data on the stripe. 

NOT WLFF.2-4.RET.CLK resets the CLFF. The counters will be used 

for checking form speed. 

The WLFF is set by LWLFF.CLFF'L-2FF-NOT REVFF-CLK. The WLFF 

starts the write ledger logic. 

The counters are reset by WLFF, the change of WLFF through a PSG 

The SET WLFF sig. NOT SAFF-CLK 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. 

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. 

Figure v-8, the Step counter signal is made high by USMVFF_WLFF. 

NOT SYNC FF. This produces a step counter pulse for each USMVFF 

pulse during writing except when the SYNC FF is set. These pulses 

advance the counter. 
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PAPER SPEED CHECK 
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Figure V-a 
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ERFF 

RESET CTR 

SYNC MV 

SYNCFF 
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If a BOLP occurs while the counter is at 27, 28 or 29, the FF will 

be set. This indicates that the form is traveling at an acceptable 

speed. 

SYNC FF is set by FF.USMVFF.NOT 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 MY 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 

RESET WLFF 

A count of 32.STEF CTR.NOT EJFF.CLK sets the Error (ER) FFo 

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 (CF) 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 FROG CAM FF When the form is fed out of the carriage, the NOT FPS signal will 

be high. NOT FPs.cc6.L-2FF,CCl.CLK 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. 

Rl RESET 

RESET FF9X 

RESET FF3X 

RESET PROG CAM FF 

DROP PROG CAM SOL 

RESET CRG MTRFF 

DROP CRG MTR RELAY 

SET SSFF 

RESET PDFF sig. 

RESET PDFF 

ENERGIZE STOP PD SOL 

RESET LWLFF 

(Draft E2150) 

The PROG CAM SOL will cause the program camshaft to rotate from 

2880 to 360°. 

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. 

If FF9X is set, it is reset by CC2-NOT FF9X·CLK. 

FF3X is reset by CC2.CLK after the write ledger operation is 

finished. 

CC2'NOT EJFF'CLK resets the PROG CAM FF at 320°. 

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

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

The carriage motor FF is reset by cC2.cc6.NOT 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°. 

The carriage motor relay is dropped when CRG MTRFF is reset. 

NOT FPS'CC2.Cc6.CLK Sets SSFFo SSFF must be set 50 that the 

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

PDFF Sig. 

SSFF BOLP produce a Reset FDFF signal. 

The PDFF is reset by the RESET PD Sig. NOT EJFF.CLK. 

NOT PDFF triggers the PDC circuit which energizes the 

STOP PD SOL. 

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 LEIXiER PAPER HANDLING 

Rl RESETS FFs MARU LANES-L\MR SETMARUFFs 

Ir.FAFF ~BFF 

FF4 ~F16 

FFlX FFIY 

FF3J FF9Y 
FF SYNCFF 
CIFF VFF 

PARI TIFFs CPFF 
DISCIFF DISrnF 
DATAXFF DATAIFF 

SRCXFFs SRCYFFs 

(Draft E2150) 
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RESET COUNTERS 308 
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Figure V.!}·A 
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RESET PDFF Sig.EJ.F:F.CLK 

~--------------
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2.FF.ERFF 
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Figure V-9B 
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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 DDl of memory loc<.~tiO!.l 

24. 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 PIFF and P2FF are reset at the start. The first data pulse sets 

PIFF. The second data pulse reset PIFF and sets P2FF. 

(Draft E2150) For Form 3738 
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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 encoded, the status of P1FF and P2FF is 

transferred (in complementary form-from the 0 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 

PIFF 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 Pl 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 DDl thru DDMSO. 

WRITE LEDGER LOGIC 

Figure V-12 is the flow chart for the write ledger operation. SA is similar 

to SO of E2l00 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, WRI is transferred to 

SR8, WR2 is transferred to SR4, WR4 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 8 bit. The first bit to be written on the form 

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

(Draft E2150) For Form 3738 
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PARITY 

PARITY COMPLEMENT TO SR-------
~----------~----------~ 

ON READ -------------- ~;;.;..;.....;;....;=__ ____ ....&..::::.=...___:=__ ____ _' 

TRANSFER TO PARITY FF -------------
~----------4_----------~ 

NO DATA PULSES ---------------- I-".;;.;;;;;;~ ___ ___l~:..:._ ___ ____l 

CORRECT PARITY CHECK -------- '--....;;;..,;. _____ ~......:....: ____ _1 

PARITY FF COMPLEMENT TO SR--------

CORRECT PARITY CHECK--------

SECOND DATA PULSE WRITTEN ------

PARITY FF COf>lPLEHENT TO SR-------

ONR~---------------------------

'rRANSFER SR TO PARITY FF'------

FIRST DATA PULSE READ----------

SECOND DATA PULSE READ---------

~--------~-------~ 

~---------~----------~ 

~----------~---------~ 

PIFF P2FF 
RESET PlFF RESET P2FF 

SET PlFF P2FF 

CORRECT PARITY CHECK 

(Draft E2150) 
. I PlFF = : =~ I P2FF 

FJ.fl:ure V-lOA 
For Form 3738 



Sec. V BURROUGHS - SERIES E2150 INSTRUCTION BOOK 

CLEA.'lED FOR ~VRITE---

FIRST DATA POLSE WRITTEN------

SECOND DATA PULSE WRITTEN ------

THIRD DATA PULSE ~oJRITTEN-------

PARITY FF COMPLEHENT TO SR------

ON READ --------------
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Figure V-lOB 

(Draft E2150) 
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~VRITE 

RESET P2FF 
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SET P2FF 
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Figure V-IOC 
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WRITE 
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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. SlO provides a means of counting 

down memory locations. 

Initial conditions 

PM.ti. 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. 

LWLFF 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 Rl Reset. 

NOT CiFF 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 PlXFF, 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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The Shift Register Counter must equal zero at the start of writing. 

This ensures writing all bits of the first digit. 

FF4 must be reset since it is used in one of the write monitor 

circuits (see error conditions). 

NOT FFIX, NOT FFIY, NOT FF3X FFs IX, IY 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 PlYFF and NOT P2YFF (DS) The PlY 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 is used in a write monitor circuit and must be reset (see 

error conditions). 

FF9Y must be reset at the start of the write ledger operation. 

FF9X 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-2FF.NOT REVFF.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 initiate and control the actual writing 

of the data on the stripes. The WLFF is set by the CLFF-L-2FF.NOT 

REVFF.LWLFF.CLK signal. 

SET DDREV The DDREV FF is set so that the High order digits can be written 

first. The DDREV FF is set by WLFF.CLK. 

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 The Sequence A FF is set by CLFF,L-2FFtNOT .REVFF-LWLFF.CLK. 

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 

2~MART 

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. 

The MART2FF is set, by sequence A, to select the 20-29 word group. 

MARTIFF 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 doe8snottbegin in the 

60-69 word group. 

STEP DD 

(Draft E2150) 

The DD is stepped to DDI. During the write ledger operation DDREV 

is set; therefore, DDMSD of the selected C address will be the 

first digit written. 

The WR must be clear at the start of the operation. 

For Form 3738 



Sec. V 

MR~MDI 

BURROUGHS - SERIES E2150 INSTRUCTION BOOK Page 43 

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 DDI (20) READ DDMSD of the C address is read into the MR. (DDI & 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 DDI (20) WRITE Data is written from the MR back into the DDMSD of the 

C address. 

COMPLEMENT MARTI (DS) The MARTlFF is set in Dual Stripe machines to select word 

group 30-39. 

WR ...... SRX 

STEP DD 

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. 

On a single stripe machine, the DD is stepped by NOT DDO. 

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

MR ~WR TheWR is made equal to the WR. 

COMPLEMENT FFZ The FFZ is reset. 

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

word group. 
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Data is transferred from the WR to the SRY. Data from the SRY will 

be written into the left stripe. 

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 CDS). This data will 

be written into the stripes under the control of the USMVFF pulses. 

Figure V-ll 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 .75~. This signal chart may be used as an example 

while studying the logic flow chart. 

COMPLEMENT CPFF Each 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 USMVFF.WLFF. 

The output of this gate is the CP pulse and is high for one clock 

duration. 

GATE 9XFF 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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The CPFF and WLFFeUSMVFF are gated together to produce the DATA WRITE 

signal. This signal triggers a 70 usec DNV. The output of the mw 

is gated with WLFF and the resulting signal triggers a PS. 

The PS pulse. NOT FF6. CK 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. 

The DATA pulse is an inverted NOT FF6 signal. 

The Shift Register counter X (and y) consists of 2FFs each. These 

FFs are used to count 4 as follows: SRCXl set - 1, SRCX2 set -2, 

SRCXl and SRCX2 set - 3, SRCXl and SRCX2 reset - 0 thus the count 

is 1, 2, 3 and Q for a four count. Each DATA PULSE (DP) counts 

the SHIFT REGISTER COUNTER. 

COMPLEMENT FF9X and FF9Y (DS) The DP is gated with SRx8. If this produces a high 

signal (if SRx8 contains data read from memory) the FF9X 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 440 usec after the first complement pulse 

(370 + 70), The same conditions exist for FF9Y. 

COMPLEMENT PXFF and PYFF (DS) The PIX 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 SRX8tDPtNOT DD1.NOT FIXFF_CLK 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. 

(Draft E2150) 

Writing on the stripe is always done from SR8x. After the first 

bit is written, the data that was in SRI, 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 USMVFF pulse. 

COMPLEMENT PULSE A 12 usec CP is produced by NOT CPFFeWLFF.USMVFF. 

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

FF9Y 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. 

COHPLEMENT CPFF 

DATA WRITE 

The following USMVFF pulse again complements the CPFF. 

The DATA WRITE signal is made high by WLFF,USMVFF~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 FF9X 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 FF9Y 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 PULSE A CP pulse is produced by the NOT CPFF'WLFF.USMVFF. 

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

in the stripes. 

(Draft E2150) For Form 3738 



Sec. V 

COMPLEMENT CPFF 

DATA WRITE 

BURROUGHS - SERIES E2l50 INSTRUCTION BOOK Page 48 

The USMVFF complements the CPFF. 

A Data write signal is produced by WLFF.US~WFF.CPFF. 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. 

COMPLE~lliNT FF9X 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 FF9Y (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 SRY8FFS. 

COUNT SRCX 

COMPLEMENT CPFF 

The DP counts the SRCXFF to 3. 

The USMVFF complements the CPFF. 

COMPLEMENT PULSE NOT CPFF'USMVFF'WLFF produce a CPo 

GATE FF9X and FF9Y (DS) FFs 9X and 9Y are complemented to write a complement pulse 

on the stripes. 

COMPLEMENT CPFF 

DATA WRITE 

The USMVFF complements the CPFF. 

CPFF_USMVFF.WLFF 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 FF9X and PXFF If SRX8 is high (a 8 bit is to be written) the FF9X and 

PXFF are complemented. 

COMPLEMENT FF9Y (DS) and P9YFF (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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NOT FFIYeSRCX-3.DP.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 FFIY'SRCX - 3p DPeCK the 

logic is as follows. 

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

a minus sign). 

MR ~WR The WR is set equal to the MR. 

COHPLEMENT FFZ (DS) FFZ is complemented. 

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

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

8 -'sRx8 

4 --",sRX4 

NOTE: That the sign which is in the WR is not transferred to the SRX. 

SB is set so that the sign of the selected word from the 30-39 group 

can be read. 

If the sign in the MR is negative, MRI will be high and the SRx8FF 

will be set. This will be written in the I bit position on the stripe. 

If the sign in the MR is positive, the NOT HRI 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--"'SRXI and GATE NOT PIXFF--+SRX2 The complement of the parity count 

(from the zero side of the FF) is gated to the SR~NOT PIXFF will be 

written as a 4 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-30) WRITE The sign is written back to memory. 

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

STEP DD 

8 ~SRY8 (DS) 

4 --,)sRY4 (DS) 

Note the WR is not transferred to the SRY. 

The DD is stepped by NOT.FFZ MARU=F O. 

If the sign in the MR is negative, MRl will be high and the 

SRy8FF will be set. This will be written as a 1 bit on the 

left stripe. 

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 ~SRYl 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 SHY (DS) the parity FF are reset for the 

start of the parity count of the next word. 

SEQ10, SET CiFF and 8 ~WH Each of these conditions is set by MARU ~ O-NOT FFZ 

DD~'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. 

SlO 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 1J'lARU ----? ADDER 

GATE ADDER ~ MARU 

SEQ 10 

RESET CiFF 

The MARU FFs are an input to the adder. 

The adder output, which the MARU FF plus 8 from the WR and 1 

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

SIO is set again by CiFF. The fact that SlO stays on two 

clock pulses has no significience here but will be used in 

future machines. 

CiFF reset after SlOe No logic sequence is set after SIO 

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 lX, lY 

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 DDl and DDO of word 20. F?lX and 

FFIY are used as counters to count the digits written while DDO is high. FFIX 

is set by DDMSD·MARU = O-NOT FFZ.SC.WLFF.CK. This occurs when SRCX = 0 of DDl 

(DDMSD and DDREV) is high. NOT FFIX is then low and prevents setting FF3X when 

the SRCX = a and a CP occurs, which will occur while writing DDMSD (DD1). FFIY 

is set by DDO'MARU = OeFFIXaNOT FFZ·SC.WLFF.CK. This occurs when SRCX : a of DDO 

is high. NOT FFIX and NOT FFIY both prevent setting FF3X when the SRCX= a and a CP 

Which occurs while writing DDO. NOT FFIY being low prevents SB being set to read 

DDO from memory again and transferring it to the SRX and SRY (DS). 
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FF1Y.SRCX ~ 3.WLFF resets FF1X and FF1Y. ~is allows the CLK to set FF3X when 

CP.SRCX : O.MARU • O.DDO.NOT FF1X.NOT FF1Y is high~ FF3X will allow the next DP 

to write a pulse on the form. The next CF pulse will be writt~n on the form and 

with FF3X. CK will reset FF3X and WLFF. The resetting of the WLFF prevents further 

CF or DP pulses which prevents complementing FF9X or FF9Y. 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. 
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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 

travel 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 TAB.C~NOT TAB comes from normally closed 

TAB Relay contacts and thus does not become high until the carriage 

bounce has stopped. 

RESET L-2FF 

RL Sig. 

(Draft E2150) 

The L-2FF must be reset at the start of the operation and is reset 

by CCI-CC3-CK when the carriage camshaft is in the home position. 

The Read Ledger signal is made high when the Read Ledger lane is 

pinned. 
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SL Sig. The striped Ledger signal is made high when any striped ledger 

operation is to be performed. 

ALIGN (A) The ALIGN signal is made high if the align lane is pinned. 

SL LU - Striped Ledger Lockup causes the lock Relay to be picked and pre-

vents a console cycle until the RL operation is finished and PQFF 

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 FPS-NOT 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. 

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 (Kll09) 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 CC3.FPS'NOT ERFF,NOT LOCK-St.CC1' 

(NOT ARON + NOT FL).CLK. This signal indicates that the program 

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 E2l50) For Form 3738 
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TRIGGER lOOms DMV 

SET REV FF 

REVERSE SOL 

BURROUGHS - SERIES E2150 INSTRUCTION BOOK 

The lOOms DMV is triggered by CC2 at 95°, so that Paper Drive 

can be started. The lOOms 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 EJFF-CK 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. 

RESET PROGRAM CAM F.F The Program Cam FF must be reset between 72° and 144° so that 

SET PDFF SIG. 

SET PDFF 

ENERGIZES PD SOL 

GATE BOLP 

SET RLFF SIG 

SET RLFF 

(Draft E2150) 

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 lOOms DMV times out. 

The output of the lOOms DMV and CK sets the PDFF. 

The paper drive solenoid is energized by the PDFF.NOT TABFF

CRG OPEN through a PDC Circuit. The NOT TABFF.CRG 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 Rl RESET pulse and set SA. FPS through a PS· 

PDFF.NOT LWLFF.REVFF 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. RL .• CLK. 

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 AMP! 

SET FF3X 

6MS RESETTABLE DMV 

READ LOGIC 

SET FF16 

RESET RLFF 

SET SSFF 

RESET PDFF SIG. 

RESET COUNTERS 

(Draft E2l50) 

BURROUGHS - SERIES E2l 0 INSTRUCTION BOOK 

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 RLFF,NOT BCFF. 

Sequence A prepares several FF in the E2l00 portion of the machine 

to read data from the stripes. Sequence A is set by SET RLFF-RL

NOT SA-CK. 

The Read Amp X pulses are gated into the machine by REVFF.NOT 

FF4.NOT SSFF.NOT PWFF·PD. 

The Read Amp! pulses are gated into the machine by RLFF.NOT BOFF. 

FF3X is set by the start read signal which consists of a complement 

and a data pulse. FF3X 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 DMV-FF3X·CK 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 FF16.RLFF.DDa.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 REVFF-RESET 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 

BURROUGHS - SERIES E2150 INSTRUCTION BOOK 

The PDFF is reset by the RESET PDFF Sig. -NOT EJFF.CLK so that 

the form travel will stop. 

ENERGIZE STOP PD SOL NOT PDFF and a PDC energizes the STOP PD SOL at ~7. 

Paper travel stops at L-8. 

RESET REVFF NOT PDFF-WS resets the REVFF 9ms after the L-7 BOLP. 

ENERGIZE RET SOL NOT REVFF energizes the RET Sol through a SD. 

TRIGGER lOOMS DMV RET. NOT PDFF.NOT L-2FF-NOT ERFF triggers the lOOms DMY which 

provides time for the shuttle gear to be positioned before paper 

drive is started again. 

SET PDFF SIG. 

SET CLFF 

SET PDFF 

ENERGIZE PD SOL 

SET FF 

SET SYNC FF 

SYNC MV 

The SET PDFF Sig is made high when the lOOms DMV times out. 

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 RE'l>NOT L-2FF,SET PDFF.CK. 

The PDFF is set by the SET PDFF Sig., CLK. 

The PDFF-NOT TABFF.CRG 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. 

NOT WLFF'BOLP sets FF. FF gates the USMYFF to the SYNC FF. 

FFtUSMVFF-NOT SYNC sets SYNC FF. The SYNC FF pulse is a 370 usec 

pulse which starts at the next USMVFF pulse after a BOLF. 

'fhe SYNC MY is made high by USMVFF' SYNC FP;c SYNC MY pulse is a 

12 usec pulse. 

RESET FF & RESET SYNCFF The FF and SYNC FFs are reset by the SYNC MY. 

ADVANCE COUNTER 

SET L-2FF 

(Draft E2150) 

The SYNC MV-CLFF advances the counter. 

The Line minus 2FF is set by a count of 6.RET-CK. The L-2FF is 

set so that the CLFF can be reset. 

For Form 373~ 
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RESET CLFF 

SET LFAFF 

SET LFBFF 

LF SIG 
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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. (6.NOT WLFF), L-2FF.CK resets the CLFF. 

The Line Find AFF is set by a pulse from the Line Find Read 

amplifier the count 4FF.Cc4-RET. The count of 4 prevents noise 

OD the upper end of the stripe from being recogni~ed 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. 

Line Find BFF is set by LFAFF.BO~.CK. 

The Line Find signal is made high by BOLP'LFBFF'ALIGN'Cc4'CLK. 

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 make the RESET PDFF signal high and the 

RESET PDFF 

next CLK Pulse resets the SSFF. 

The RESET PDFF sig.NOT EJECT.CLK resets the PDFF to stop form 

travel. 

ENERGIZE STOP PD SOL The Stop paper drive solenoid is energi~ed by NOT PDF.F 

SET POFF 

CHECK STOP SOL 

(Draft E2150) 

through the PDC circuit. 

The Printer Operate FF is set by the LF sig.NOT REVFF'(through a 

PS) NOT ERFF.CLK. This indicates that the line has been found 

and that there was no error on the operation. 

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 PTFF.FPS-POFF through a SD. 

For Form 3738 
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MB2 SOL 

RESET POFF 

SET PROG CAM " 

PROG CAM SOL 
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The MB2 solenoid is energized by A-POFF_AUTO CYCLE-a PS which is 

triggered by POFF. The PS provides a lOOms pulse to energize the 

MB2 Sol if an automatic cycle is desired. The lOOms 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. 
170" 2,10" 

Timing Cam 10 which is made from ~ to ~o and clock reset 

the printer operate FF, during the console cycle. 

The console cycle with the program camshaft at 1440 causes the 

camshaft to advance to 2160 • The setting Signal is TC10-cc4·CC1-

CLK. 

The PROG CAM FF energizes the PROG CAM SOL through a SD. 

RESET PROG CAM FF The CC2-NOT EJrF·CLK signal resets the PROG CAM FF at 1800 of 

the Program Camshaft. 

RESET CRG MTR FF The carriage Motor FF is reset at 1800 of the camshaft byCC2' 

CC4-NOT EJFF,CLK. The drop time of Kll09 and the coa.sting of 

the motor turns the camshaft to 2160 • 

RESET 3XFF The 3XFF is reset by CC2-CLK. 

Rl RESET & RESET COUNTER CC2 resets the electronic control FFs and counter. 

RESET 9XFF If the 9XFF is set, it is reset by CC2.9XFF-CLK. 

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, Ff,lY, 

FF3X, FF3Y, FF9X and "9Y. 

(Draft E2150) For Form 37,8 
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READ LEDGER PAPjR HANDLING 

R1 RESETS FF s TAB .CLK RESEr TABFF °J05 

LFAFF LFBFF 

FF4 FF16 

';:JrFlX .FFIY 
7,1,'. 

1FF3X FF9X 

.FF SYNCFF 

CLFF VFF 

PARITYFFf CPFF 

DISCXFF DISCYFF 

DATAXFF DATAYFF 

SRCXFFs SRCYFFs 

(DRAFT E2150) 

CC 

LN 

l'CCJ'CLK 

RL 

LN 

SL 

56,LN 66 

56.LN 60 

.PQFF 

FPS .SOLAR CELL 

FPS.EcNc' -

FPS.CCJ.ERFF.~ CK'CLK'SL 
~ 

~ 
CKtSL'CC1'CLK·(AR5NtF1 

CRG ~MTRFF-

CCJ'FPS.ERFF.~ 

S PROG CAMFF ~ 

CC2,CCJ -------------

CC2.CCJ'Em'.CLK--------

R~~·---------------~-.---
CC2.EJFF.CLK·---------

UT lOOms DMV TIMES 0 

SET PDFF Sig.CLK 

PDFF.TABFF,CRG 0 PEN. ~ 
LWLFF.REVFF 

PD'BOL---

FPS~PDFF. 
SET RLFF.RLtCLK

SET RLFF. i3'C'FF
SET RIFF,RL'SAtC 

REVFF. FF4. S'S'FF. 'MF 
LK 

RLFF. BcFF ---

RLFF.START READ S 

RLFF.READ .AMP X.F 

READ AMP PULSES 

.PD 

ig 

FJX 

RESET L-2FF J06 

RL Sig J04 

SL Sig J04 

ALIGN (A) J04 

SL LU 

FPS J2J 
CRG OPEN lOCK SOL J04 

SET CRG MTRFF J04 

CRG MTR RELAY 1304 

) SET PROG CAMFF J04 

ENERGIZE PHOG CAM SOL 1322 

TRIGGER lOOms DMV 305 

SET REVFF J05 
ENERGIZE REV' SOL . J05 

RESET PROG CAMFF J04 

SET PDFF S:i.g J05 

SET PDFF J05 

ENERGIZE PD SOL J05 

BOLP J2J 

SET RLFF Sig J09 

SET RLFF J09 
Rl RESET J07 

SET SA J17 

GATE READ AMP X 316 

GATE READ AMP Y J16 

SET FFJX JIJ 
6ms RESETTABLE DMV J06 

READ LOGIC J16. 

6ms Dl1V TIMES ·-QU·T· CLK·.FFJX---- t-..:...F_F1_6 _______ i=3..:.,.O_6-t· 

FF16·RLFF-DDO·CLK------- RESET RLFF 309 
----. Fj.,.g1,J.r~---Y~!~A-.. 1--------1\-or-F-orm~-J7..:...J8-l 
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FF16· READ AMPX --'-------- a..-.;;.S.;;;.ET;;;....;;S...;,;SF;;..;.F _____ ---J1-=..3....:0 5~1 

SSFF·BOLP---

REVFF.R8SET PDFF Sig 

CLK RESET PDFF Sig.EJFF. 

PDFF-----

PIWF'WS-------

REVFF -----

RET- PiSFF. L-2FF. ERFF • 

DMV TIMES OUT 

~ 

~ 

lOOms 

RET. SE T PDFF'Sig t L-2FF-CLK 

SET PDF F Sig.CLK 

FF.-CRG OPEN~ -PDFF.TAB 

LP WLFF.BO 

FF,USMVF 

USMVFF. 
SYNC MV 

F.SYNCFF 

SYNCFF 

SYNC MV 'CLFF 

6'RET.CLK 

6.L-2FFtCL -K.WLFF 

LFRAf4. 

LFAFF.B 

LFEFF,B 

LF Sig 

cc4'RET 

OLP.CLK 

OLP'A.cc4'L-2FF·CLK 

L 

t 
SSFF.BOLP -----------

SSFF.BOI..f.CLK --------

RESET PDFF Sig.EJFF.CLK-----

~ ~-----

RESET PDFF Sig 305 
RESET COUNTER 308 

RESET PDFF 305 

ENERGIZE STOP PD SOL 305 

RESET REVFF 305 ----
ENE~IZE RET SOL 305 

TRIGGER lOOms DMV' 305 

SE'r PDFF Sig 307 
CLFF 307 

SET PDFF 305 
ENERGIZEPD SOL 308 

SET FF 308 

SET SYNCFF 308 

SYNC MV' 308 

RGSET FF 308 

RESET SYNCFF 308 

ADVANCE COUNTERS 308 

SET L-2FF 306 

RESET CLFF 307 

SET LFAFF 307 ! 
SET LFBFF 305 

LF Sig 305 

RES ET LFAFF )05 

SET SSFF 305 

RESET PDFf Sig 305 
RESET SSFF )05 

RESET PDFF )()5 

ENERGIZE STOP PD SOL }')5 

LF Sig.RE'VFF~8RFF'CLK S8T ruFF 307 

'PfF'F'FPS'POFF ~ CHECK STOP SOL )07 

Figure V-14B 
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POFF * I 
AePOFF,1 lOOms DMV }"AUTO CYCL8~,-~M=B2--.:..S..:..0L';;"'-____ --11.:::...3..:....:07'-J1 

(TCIO M 

(TCIO M 
B 
B 

).CLK 

) 'CCl# 

FROG CAMFF-----

CC4.CLK 

gp 

CC2.ETFF. CLK--------

CC2' CC4· EJ'FF, CLK -------

CC2·CLK-----------

CC2------------------------

CC2-----------------------

CC2,FF9X* CLK---------

,Figure V-14C 

RESET POFF 307 
SET PROG CAMFF 304 

FROG CAM SOL 304 

RESET FROG CANFF 304 

MSET CRG MTRFF 304 

RESET FF3X 313 

RI RESET 307 

RESET COUNTER 308 

RESET FF9X 311 
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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 PDFF,NOT LWLFF_REVFF 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) 

(2-+ MART) 

(O~MARU) 

(RESET MART 4) 

(O~WR) 

(WR-+MEM) 

(RESET DDREV) 

(RESET COMPFF) 

(Draft E2l50) 

The special address (SA) FFs cause the IIC" address selected by 

the MART and MARU FF to be active. 

The MART2FF is set to select the 20 group of memory locations. 

The MARU FFs are reset to select memory location 20. 

MART 4 is reset to ensure that memory location 60 is not selected. 

The WR is cleared prior to the start of Reading pulses to ensure a 

true indication of the first digit read. 

The WR to MEM FF is set so that data read from the stripe and 

transferred to the WR can be written into memory. 

Data was written on the stripe in descending order from DDMSD to 

DDO and must be read in ascending order. therefore PDREVFF must 

be reset. 

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 1440 before the form is started into the carriage. 

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 AMPI pulses may occur 

simultaneously. There is no conflict here since two independent sets of shift 

Register FFs (SRXl-2-4-8 and SRYl-2-4-8) are providedo Data is read from the stripes 

into the SRX and SRY FFs. All data from SRXFFs and SRIFFs must be transferred to 

the WRFFs one digit at a time to be written into memory. 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 lX and II FFs control the order 

of writing digits (X or I) into memory. If FFIX 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 

FF1Y 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 lX or lY FF that is set remains set for the 

entire read operation. Both FF1X and FF1Y can never remain set simultaneously during 

the Read Ledger operation. 

A single stripe (55) 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-l?) 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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DISC X 1--+---------' 
FF 

DATA X I-__ ~DA~T~A~XF~F_ 
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Figure V..1.5 
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(TRIGGER 490 usec DMV) The CP signal which set the DISC FF, triggers a 490 usec DMV. 

(SET DATA X FF) 

(RESET DISC X FF) 

(SET COUNT X FF) 

(RESET DATA X FF) 

(SET DISC X FF) 

(490 usee DMV) 

(Draft E2150) 

If another read AMPX pulse occurs within the 490 usee period, 

it will be recognized as a DP (normally a data pulse follows 

a CP by 440 usec~ This results from the 370 usee USMVFF 

pulses and the 70 usec delay on the write operation). 

The DATA X FF will be set by the Read AMPX (DP)-RLFF.DISC 

X FF.CLK signal. The DATA X FF will remain set from the 

time the Read AMPX (DP) signal until after the 490 usee 

DMV times out. A nominal time for DATA X FF to be on is 

200 usee. 

The end of the 490 DMV pulse resets the DISC FF. 

The resetting of the DISC X FF causes the PS.CLK.NOT 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 usee DMV and will start at the clock 

pulse following the reset of the DISC FF. 

The DATA X FF is reset by the CXFF.CLK 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 usee DMV. 

For Form 3738 
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(SET DATA X FF) 
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Since the 3XFF is now high, the FF3X~NOT FF16~READ AMPX signal 

triggers the 6 ms Resettab1e DMV. Every READ AMPX pulse will 

retrigger the 6 ms DMV. 6ms after the last data is read, the 

6ms resettab1e DMV will become high and cause FF16 to be set. 

FF16 is an indication to the machine that th& next READ AMPX 

pulse will be that of the sync pulse. The sync pulse is a 

signal to stop form travel. 

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 FF-CLK 

(COUNT PARITY X) 

sets COUNT X FF. The CXFF-FF3X causes the Shift Register 

Counter (SRCX) FFs to be advanced and gates the data X FF to 

the Shift Register XlFF (SRXlFF). The gating of the data X FF 

stores the data pulse read from the stripe in the SRXlFF. 

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 SRXlFF (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 FFlX) When the Shift Register Counter equals 2 (SRCX2) the SRCX2.CXFF.NOT 

FFlY,CLK will set FFIX. NOT FFlY 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 FFlY will 

be set and NOT FFlY be low to prevent setting FFIX. In the same manner if SRCX2 

becom~s high before SRCY2 (as assumed here) the NOT FFIX will be low and prevent 

setting FFIY. If both FFIX and FFlY are set at the same clock pulse FFIX will be 

reset at the next clock pulse by the RLFF.FFIY. CLK signal. With FFIX 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 transferred 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=3-NOT FFIY.CXFF will trigger a PSG The PS outpu~ 

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 FF6.CLK. 

FF6-RLFF-CLK sets sequence B. 

SB 

(READ) DDO of MA 20 will be read (MA 20 was selected in SA). The purpose 

of the read 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) 

(Draft E2150) 

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. 

For Form 3738 
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SRX4-f'PlXFF & 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. 

DDO.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. 

(O~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 SRCX3 is again high, which would again set FF6. On a Dual Stripe Machine, 

FF6 will be set when SRC!=o.frZ' FFlX(lCLK 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=O 

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. 

(SRY~PlYFF & SRY8--)oP2YFF) 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) MARTIFF is reset to select memory address 20 again. 

(O--)oSRY) 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 DDI. 

Reading of the stripes continues and when SRCX3 is high with CXFF.NOT FFIY.CLK 

the DDl 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 30. 

(WRITE) DDMSD data is written in memory location 30. 

(COMPLEMENT MART) MARTIFF is reset to select memory location 20. 

(STEP DD) The Digit Distributor is stepped to DDO. 

( O----+WR) DDMSD.FFIX.NOT 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 DDMSDeFF1X'NOT FFZ so that the MARU can be 

advanced one location. 

(SEQ 10) SlO is set by DDMSD'FFIX'NOT FFZ. 

SlO -
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. 

(SlO) 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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The CiFF is reset after the first clock pulse. The CiFF being 

low will prevent gating the ADDER to the MARD the second time 

and reset SIO after the second clock duration. 

Reading of data continues until all data is read and transferred to the memory. 

6ms after the last data is read, the 6 ms reset table DMV times out. 

(FF16) FF16 is set by the 6MS DMV.FF3X.CLK. FF16 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 FFlX + FFIY) FF16eRLFFeDDO-CLK resets the IX or lY 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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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 i$ initiated by the PTrF just 

prior to the console cycle. If items are to be verified during posting, the 

verification occurs while the program camshaft is at 2160 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 (VrF) is set by clock. The VrF 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 VrF will be reset and releases the machine 

for operation. The verification must be completed before the printer cycle is 

initiated. T1~a 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 digit 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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If verification is programmed after a RL operation (lane 58), ve 

NOT ERFFeSET POFFeSIGeCK signal will set VFF. If verification is 

programmed during posting (lane 58~v.CC5.NOT PTFF.NOT EJFFeCK 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 PO~PTFFeVFF signal triggers a PS. The PSeNOT FF6e 

CK sets FF6. If the verification is during posting, the CC5.PTFFe 

VFF signal triggers the PS. The PSaNOT FF6ICK sets FF6. FF6 is 

a complementing FF and is reset at the next clock pulse. 

RESET FFZ (DS) FFZ is reset in a Dual Stripe machine. 

SAFF 

SA 

The SAFF is set by VFFeFF6eNOT SAFFeCK. Sequence A performs its 

usual function of setting or resetting the control for the verify 

operation. 

(RESET DDREVFF) The DDREVFF is reset so that digits will be handled from DDI through 

DDMSD. 

STEP DD 

SET COMPFF 

The sign position is not verified and the DDI is stepped to DDI. 

The COMPFF is set so that the memory digit will enter the adder in 

complementary form. 

O~WR The WR must be cleared prior to gating data from the keyboard. 

(0 ~MARU and 2~MART) The MARU is set to zero and MART is set to 2 so that memory 

location 20 will be verified. 

SET CAD 

RESET MART4 

(Draft E2150) 

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 -
READC DDl of the C address (20) is read into the MR. 

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 se 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 e Data from the MR is written into memory. 

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 se on a SS machine and every alternate se 

on a DS machine. 

RESET eOMPFF and VFF When each of the 12 digits have been verified, the NOT FFZ· 

SUM = 9-NOT ERFF.DDMSD-CK 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 se 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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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. 
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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 

MARTlFF is set to select the 30s group and the MARU is counted down from 0 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 6ms 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 

RLFF 

(Draft E2150) 

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. 

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 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 MARTlFF 

SET TBFF 

To ensure operating in the 20s first. 

TBFF controls the operation similar to a T time. 

RESET FFZ To correspond with the 20s M.A. 

SET CiFF and 8 -+WR To count down MARU. 

SET SlOFF 

SlO 

O-+MR 

RESET CiFF 

SET SlO 

GT MARU ~ADDER 

GT ADDER ~MARU 

(Draft E2150) 

To count down MARU. A SlO function was performed at the end of 

the RL operation. This is a normal result of DDMSD. As a result 

of the SlO 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 

begino 

The MR is reset to prevent interference with the adder. 

The CiFF will be reset after one clock duration of SlOe 

CiFF causes SlO to stay on for two clock durations. 

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 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 SlOe 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 

MARTIFF and MART4FF as required. 

so 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. 

Sl - The basic function of Sl is to read the data from the 30s (SS), 

60s or 70s CDS) and select the corresponding location that is to 

be added. 

S2 The basic function of S2 is to read the data to be added and to -
set MR~ 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~MFF must be set 

if a Balance Transfer is being performed. This requires that the 

NOT XFER ~ signal is high. The NOT XFER-+C signal is an in-

version of the NOT T5, NOT T4, NOT T3, NOT TC, and the K4 (lane 

61) signals. 
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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~. If lane 61 is programmed, 

NOT XFER -7C will be low and SUM --7'-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 54, data is written into the 30s (SS) or 60s and 70s (DS). 

The DD is stepped and the logic returns to Sl if NOT EOC is high. 

If EOC is high, the logic will go to 510 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 = 0 signal will be high 

and the TBFF will be reset to end the operation. 
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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. 

Ini tial conditions t= FF3X 313 

at 2160 CC5 323 

LOCK RELAY 

Space up to the 

38th line. 

FPS 
C FS lamp 322 

FSL 322 

FSL LUSL 319 

LUSL 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 NO contacts of F SL SW. 

(Draft E2l50) For Form 3738 
G4-8, 



Sec. V BURROUGHS - SERIES E2l50 INSTRUCTION BOOK 88 

FSL SW FS SW 313 

m · CC5 • FSSW. CLK Set FF3X 313 

'FFP. CC5 .FF3X L~ LAMP 
322 

322 FSL 

FSL LUSL 319 
(reset LOCK RELAY) 

The Printer is cycled now. 

The last line is now posted and the machine tabulates into theIWL position. 

As FF3X is still high, the machine can be cycled and start the write operation. 

At 2500 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 LWLFF, CC2 comes high. 

CC2 • CLK -------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 38th line. 
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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- 20 and 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 

cc4 

LOCK REL. 

REVFF 

322 

323 

305 

Depressing FSL SW ----FS SW 

FSSW' cc4- FSL. CLK----Set EJFF 

EJFF • CLK---- CRG MOTOR FF (already set) 

---SET PROG CAM FF 

EJFF. CLK--------- Reset PRINTER OPERATE FF 

CRG MOTOR FF~ENERGIZE CRG MOTOR RELAY 

PROG CAMFF -~ ENERGIZE PROG CAM SOL 

EJFF- --lOOms Delay ,- PDFF 

PDFF. CRG ClPEN· TAB --t:>---PDSOL 

The program camshaft turns 

CC2-----

(Draft E2l50) 

r---Reset 

L- Reset SL (Rl) 

Reset L-2FF 

307 

307 

306 

313 
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CC2-cc6·CLK Reset EJFF 320 

CC2·CC6·FPS',CLK Reset CRG MOTOR FF 304 

cC2·CC6·FPS'oCLK Set SSFF 305 

CC2.EJFF·CLK Reset PROG CAMFF 304 

CRG MOTOR FF @]> STOP CRG MOTOR 

PROG CAM FF ~ DROP PROG CAM SOL 322 

SSFF • BOLP Reset PDFF SIG 305 

Reset PDFF Sig.EJFFtCLK Reset PDFF 305 

Pi5FF~ 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 lOOms 

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 1800 of the program camshaft, CC2 comes high causing 

a RESET and a RESET SL (Rl) pulse. 

CC1. CC5 will reset L-2FF and when CC2 • CC5 comes high, RLFF is reset. At 

approximately 3200 of the program camshaft CC2. cc6 comes high resetting EJFF and 

CRG MOTOR 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 decoup1ing the paper drive 

clutch. 

The program camshaft stops at 3600 having performed logically the previous 

steps as well as restoring mechanically the paper handler tray. 

(Draft E2150) For Form 3738 
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ERROR DETECTION GATING 

The ,purpose of the ERROR FF and the gating that controls it, is to have in the 

E2l50 a means of checking the read and write operation 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. 119 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. 
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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 o 15, 16, 17 and Fig. V-21, tests if the 

counter FF (SRCX ~d 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 o 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. 
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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, FFIX or FFIY 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 FFIX or 

FFIY 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 FFIY was set first during the 

reading of a form. Then FFIY is set and FFIX 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 

FFlY 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 useco (one cell). Signals on gate No.7, Fig. V- 21 SRCX - 0, 

NOT SRCY - 1 and FFIY will be high. When discriminator Y, set at the start of the 

third cell, times out, signal SET FFlY 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-21o 

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 cellon one 

stripe with its corresponding cellon 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 FFlY 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 f No. V_22 and the reading operation is stopped. 

The form can also skew in the other direction, that is, if for example FFlY 

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 

so 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 

FFlY 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. 

(Draft E2l50) For Form 3738 



Y STRIPE 

X 5TRIPE 

5RCY : 0 .. 1 I ~ 2. .. 1 "3 ~ 0 

S RC~~ 0 ~ l ~ 2 .. 1 :5 .... 1 0 

No SKE'W 

CLOt\<' 

t)\~(,R.. X 

C.OUNT X 

~RC.X := _ .. _-__ -_-_3 __ -~~ - - - - - - 0-- ....... 

Ol~R. Y I 
COUWT '( 

SRC.Y =- _ ... ____ --=-_2. _____ -_:n--1 --- - - "3 - - ~ 

SET FFlY ~'G-. ___________ ----4n'--______ _ 
ERFF 

CO N 0 I T ION c:, : 

FF\Y SET A~O DUE' 1b 

Sk.EW X Ol':>C.Rl HI N~roR. 

LE~l)5 '< O\SC.R\ t-\lwATOR 

e'( '> 1~O p~t4. 

FI<7 V-ZZ 

(J) 
~ 
o . 



....... 
y ~TRIPE 0 

'i 
jI) 
t-? 
c+ 
l..l.J OI~C.R.. Y N .. qOP~'c., I-' 

'cS - X ~TR\PE 

t>\~C.R. X 
11'0 fJ~tc.. 

SRC.Y~ o ... j f .. I 2....J !» 

~RC.)(= o ... 1 

c t.Oc.l< n~---,n,--_n,---__ nL--.----,n,--_ 
OI~C.I\. X 

COUNT X 

&RCX = _~_-_-_-_-_-__ o __ -_iC..J - - I - - - - - - - .. 

DI&C.R. "f 

C.OuNT Y 

SRc.. "f ... _ ... _ -__ = __ t __ -=rr---r - - :3 - ----~--

CO;T F'FIY c:,\6-, _______ --InL-. __________ _ 

ERF'F 

Ul 
~ o , 

!Z! 
~ 

C.ONDITIONS: ::a - ~ 
FF1'< 5E'r ANDDlJe TO ~ 

SKEW Y O'~C.P"M1NI\10 ~ 
LEAt>~ X 01 ~CRI MltiATO § 

x 

F'G- V-23 



TYPICAL EXAMPLE OF X SKEW ERROR WHEN Y WAS LEADING 

L!/··· . 
~ : J 
COUNT Y 
I . I 
SRCY = .' =01 =1 II =2 il =3 I ;01 =1 II =2 I =3 it =0 il ';', II =2 ,·='3 I 
SET FF1vj • I • 1 
I 

,.;.F..;.F";"";'Y-+---;_+--t--+~~-+--+---fl!1 FF6 r; c··-' ~. _.1 .. ~F. f.! C .. -+-_ .. F~I f--'+-' --~+--··I '-1- F~I-t-.........,..--t-
SEQFF CONTROLLED BY Y STRIPE I I '''l''I1f . \ :' ~ul.,....-+--+i--!f--+--+-_"'..fT_--·_'· fll~I_-+--1:_-+--+-1 -+_+-",",,11,,;.'.;... '+---+-__ 
I , 1 

.. ~F....;F_Zr-· +-+--1_+--+--+_+-+-+,11... ..:..l ... .- _ . ....!-.J"-""" ....... .....;,+-' --+--+--+-1'>-+-_. ":"-l+-+--+--t~+---+-'--t--I--+---t--
'CO~:;X': i I! II I : I II: I! I • I I I i I • I i I 

1'-FFZ PREVENTS FFI 
+-~-+_!--i-t---+--t_+--+--+--II--+--t--+-t--t--+- FROM COMING HIGH HERE -+--+--11--+1- .r--+--+---+-+--+--+-I--+-" -' . +-'-'-+' -"-
ERROR FF . I. . . ' 1 

RL FF r'1k",/'/.r/,/J/,/'{'/,I. 'U ',.J !'l;' ;t'h~~A~/.rh r,,,.r/)';r/.;I:q)';!"/)'; 'l'.;I:q)';"l'~r.& •... 

i 
! ....... , .. 

. .-... '" ~- .... . ... , 

NOTEI DD1 INFORMATION FROM X STRIPE FAILED TO BE WRITTEN· TO MEMORY 

. I I' I I I I' .. I I""" 1'" :1---:1'" I·" I I I I I' I'-::r:::r--': I' " . . ' .. .' . . . . .. :'. . ' . .: : ':. . . "'. ':::: .::: . -: .. .'. -. . : :: ::.. ~ -: :: ::.. .::: . ~ ... 
.:.: : .... ::: :::: :;:: . ...... . . .... ... . 

........ .... I 1 I 1 1 \ I · I' I \ 1 1 '1"1 1···1····1··\··1 ·\···1····1·· I""" ... 
.. .. . . . .. . .. , ,.... ...... . .......... '" ", . ...... . . . . . - .... . .. . .... .' . ... ....... .. .. . 

• •• •••• ••• ••••••• • ••••• •••• •• ••• • •••••••••••• A •• 

FIGURE V-23-1 

~ . 
< 

I 
(') .... .... 
g 
t:I:I 

8 
:>;;" 

<:D 
00 
I .... 



Sec. V BURROUGHS - SERIES E2l50 INSTRUCTION BOOK 99 

When an error should occur during the reading of a form, one of the previously 

mentioned conditions sets ERFF. ERFF in turn resets RLFF, resets CRG MOTOR FF, the 

form stops traveling and the read lamp on the right of the keyboard remains lit. 

Error Condition EJFF • CLK ----Set ERFF 

LWLFF. \iFF -ERFF - .... ,,0-----___ . Read Light 

L~)----Read Lamp 

ERFF • RLFF • CLK--··_··- --.-.-__ - Reset CRG MOTOR FF 

ERFF • CLK----------- Reset RLFF 

ERFF-EJFF·cc4·CLK Set SSFF 

CRG MOTOR FF ~------ Stop CRG MOTOR 

SSFF' BOLP ---------- Reset PDFF SIG 

CRESET 
RESET SL (Rl) 

Reset PDFF SIG. REVFF----t---

Reset PDFF SIG· EJFF • CLK ------Reset PDFF 

Pi5FF ~ ENERGIZE STOP PD SOL 

Pi5FF * WS Reset REVFF 

REm ~ ENERGIZE RET SOL 

321 

322 

304 

309 

305 

305 

307 

307 

305 

322 

305 

322 

When the Read Lamp on the keyboard is depressed, it closes normally open con-

tacts of Read Light Switch and EJ KEY signal comes high. EJ KEY signal together 

with Read Light signal sets EJFF and once EJFF is set, the eject routine starts as 

follows. 

Initial Conditions 

(Draft E2150) 

Read Light 

cc4 

ERFF 

Rr.FF 

CRG MOTOR FF 

322 

321 

309 

304 

For Form 3738 



Sec. V BURROUGHS - SERIES E2150 INSTRUCTION BOOK 

REVFF 

Depressing Read Light SW-------EJ KEY SIG 

EJ KEY SIG" READ LIGHT .. CLK----- Set EJFF 

EJFF. CLK ----------.---- Set CRG MOTOR FF 

CRG MOTOR FF --[§J!>------- ENERGIZE CRG MOTOR RELAY 

EJFF- - -lOOms delay PDFF 

PDFF • CRG OPEN , TAB ~ENERGIZE PD SOL 

305 

320 

304 

305 

322 

100 

The form travels outward until it leaves the pressure rolls and NOT FPS signal 

comes high. 

FPS. CC1" EJFF· CLK --------Set PROG CAM FF 

PROG CAM FF ~-------- ENERGIZE PROG CAM SOL 

The program camshaft starts turning. 

CC2--------------------------~---CReset 

SL (Rl) Reset 

CCl • CC5 • CLK ------------

CC5 • VFF , CLK-----------

ERFF---------------------

CC2. cc6, CLK------------

CC2 .. cc6 • FPS • CLK --------------

CC2 , cc6 • FPS ' CLK---------

CC2 • Em .. CLK ----------

SSFF • BOLP -------------

Reset PDFF SIG • EJFF • CLK -------

CRG MOTOR FF --""""~-----------

(Draft E2150) 
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FROG CAM FF ~ DE-ENERGIZE PROG CAM SOL 

PDFF ~ ENERGIZE STOP PD SOL 

322 

322 

EJFF signal high sets CRG MOTOR FF, triggers the lOOms DMV which when timed 

out, sets PDFF. As REVFF is reset, the form is driven out of the carriage. 

The form travels outward until it leaves the pressure rolls, NOT FPS signal 

coming high. NOT FPS sets PROG CAM FF and as soon as the program clutch solenoid 

is energized, the program clutch will trip and the program camshaft turn. At 

1800 of the program camshaft, CC2 comes high causing a RESET and a RESET SL (R1) 

pulse. 

CC5 at 216 0 of the program camshaft resets ERFF, L-2FF and the Read Light is 

turned out. At approximately 3200 of the program camshaft, CC2" cc6 comes high 

resetting EJFF and CRG MOTOR FF. Also with CC2 - CC6, SSFF is set and NOT EJFF and 

CC2 resets PROG CAM FF. 

As SSFF is set, the next BOLF gives a Reset PDFF SIG causing the NOT EJFF 

the resetting of PDFF. NOT PDFF energizes STOP PD SOL decoupling the paper drive 

clutch. 

The program camshaft stops at 3600 in its clutch detent, the carriage motor 

stops, the form is out of the carriage tray and the electronic section is ready 

to start a new read operation. 

At the end of a read operation, an error condition may arise by not reading 

the Line Find pulse. When this happens, the form travels outward until the pressure 

rolls have no grip on the form any more. NOT FPS signal comes high and gate No. 
1 

8 detects this case allowing to set ERFF with the next CLK. Once ERFF is set, 

the electronic section performs a series of logic steps as follows: 

Error Condi tion • Em • CLK Set ERFF 321 

ERFF.EJ:FF-cc4.CLK Set SSFF 305 

ERFF.LWLFFeVFF READ LAMP 321 

READ LIGHT 321 
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SSFF. BOLP'--------Reset PDFF SIG 

Reset PDFF SIG. EJFF • CLK-Reset PDFF 

Pi5FF ----:~---------ENERGIZE STOP PD SOL 

Pi5FF • cc4 • Ws [FS LAMP 

FSL 

305 

305 

322 

321 

321 

102 

When ERFF is set, the READ LAMP and READ LIGHT signal come high and SSFF is 

set. With the next BOLP and SSFF set a Reset PDFF SIG is obtained resetting PDFF 

and stop PD SOL is energized. With NOT PDFF at 1440 of the program camshaft and 

NOT FPS puts FS LAMP and FSL signal high. 

The carriage motor continues running and the program camshaft stays at 1440 • 

Depressing the READ LAMP SW or the FS LAMP SW sets EJFF and a normal eject 

routine is done as already explained, restoring the electronic section as well as 

the carriage tray. 

Depressing FSL SW---FS SW 313 

FS SW. cc4 • FSL • CLK--- Set EJFF 320 

or 

Depressing READ LAMP SW - EJ KEY 513 

EJ KEY • READ LIGHT • CLK-Set EJFF 320 

With EJFF set at 1440 of program camshaft, a normal eject routine is performed. 

ERROR CONDITIONS DURING WRITE 

The E2l50 has, for the write on stripe operation, several error detection gates 

which can come high under certain conditions during write and set ERFF. This is to 

assure that the information recorded on the magnetic stripes is as required for a 

subsequent read of a form. 
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During the write operation, it is checked if there was a failure to write data 

or complement pulses, if information was written on the stripe when it was not 

supposed to be written, if the carriage motor speed is in the range for the proper 

packing density of pulses on a stripe and if the end of message check is correct. 

An error by failing to write data or complements pulses, would be detected by 

gate No.1 for the X stripe and gate No. 3 for the Y stripe. The inputs at gate 

No.3 (y stripe) require for an error condition a WRITE Y PULSE and FF3Y set. WRITE 

Y PULSE is obtained with each complement pulse or each time a data pulse is written. 

FF3Y is reset by WMY pulse. The write monitor circuit sends out a WMY pulse each 

time a current reversal takes place in the corresponding magnetic head. WMY is 

emitted only if the inductance of the magnetic head is the correct one (number of 

active turns) and the current through the head winding was strong enough to saturate 

the stripe. At the end (trailing edge) of the WMY pulse, which has a length of 

around 16.5 usec. FF3Y is reset. If due to no current reversal or a faulty situation 

in the head, no WMY pulse is emitted and FF3Y stays set. When the next pulse is 

going to be written, WRITE Y PULSE comes high for 12 usec. as well as gate No.3 

and with CLK, ERFF is set. A similar procedure is followed by gate No. 1 for the 

X stripe. 

Gate No. 2 (X stripe) and gate No. 5 (y stripe) detects if data pulses are 

written by the magnetic heads on the X or Y stripes respectively, when there was no 

indication from the logic to do so. This means that there is a current reversal 

in the winding of the Y head for example, and a WMY pulse emitted from the write 

monitor circuit with no WRITE Y PULSE present. WRITE Y PULSE, which is controlled 

by logic, sets at its trailing edge FF3Y o A situation as just mentioned could be 

caused by reversing the state of FF9Y due to noise on its input gates, a breakdown 

in components on the input gating or wrong input signals due to machine malfunction. 
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The result would be a reversal in the head current~ writing a pulse on the stripe, 

without indication from the logic. Gate No.5 gets high with NOT FF3Y and WMY and 

with CLK sets ERFF. 

The packing density of the pulses written on the magnetic stripes will depend 

on the velocity with which the form passes under the magnetic head and the US MVFF 

frequency, which is fixed. Therefore, the packing density basically depends on the 

carriage motor speed. The motor speed is adjustable and is checked for the proper 

R.P.M. by counting the USMVFF pulses between the BOLF. The counting operation has 

been explained in the write paper handling logic and it should be referred to at 

this point. 

Gate No. 4 detects when the speed of the carriage motor is too slow or too fast. 

In both cases g the counter FF are not reset when they have been counted up to 27, 28 
..3 0 b"(" 31. 

~ 29.~ This puts gate No. 4 high because the counter FF will step up to 32, setting 
! 

with CLK the ERFF. 

The end of message check, gate No. 15 tests if the counter FF (SRCX) were 

stepped up correctly when all the information has been written on the form. The 

SRCX are stepped up during write with the DP. After the last digit of the last word 

has been written on the stripes, the write ledger logic goes into a routine for 

writing the read start message. The read start message as can be recalled, consists 

of a data pulse ;9t,,~~l)~OiO complement pulses. As the SRCX counter resets to 0 after 

the last DP in DDO of the last digit, it is stepped up to one with the read start 

data pulse. When the form stops interrupting the beam of light at the front paper 

switch, signal FRS comes high. Gate No. 18 checks with the FPS high on the write 

operation if the SRCX counter fulfill the required condition of having been counted 

up to one by this time. Not to fulfill this condition at the end of a write operation 

is caused when the write ledger logic gets out of step. 
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SRCX not counted up to one makes gate No. 15 high which together with cc6 and NOT FPS 

put gate No. 18 high. This in turn together with CLK sets ERFF. 

Error Condition -EJFF. CLK-----, ""Set ERFF 321 

ERFF , CLK -- ----.---------- Reset WLFF 310 

WLFF -----------.---------Stops the write ledger logic. no 

further information is written on 

the stripes but the form continues 

traveling outward. When the form 

does not interrupt the beam of light 

any more, FPS comes high. 

FPS, cc6. L-2FF" CCl CLK--·---·_,-,- - Set PROG CAM FF 304 

PROG CAM FF - .. -~. ENERGIZE PROG CAM SOL 322 

'rhe program camshaft cycles 

CC2----- --------1---· RESET 

~ RESET SL (Rl) 

CC2 , EJFF ~ CLK-~----------- Reset FROG CAM FF 

CC2" cc6. FPS. CLK ---------- --,- Reset CRG MOTOR FF 

CC2 ' cc6 • FPS , CLK ------- ._--- Set SSFF 

CRG MOTOR FF~------'--'---'- STOP CRG MOTOR 

SSFF • BOLP ------------- Reset PDFF SIG 

Reset PDFF SIG • EJFF ' CLK -------Reset PDFF 

PDFF~------------ ---_.- ENERGIZE STOP PD SOL 

CCl , CC3 • CLK-----------------Reset L-2FF 

CCl • CC3 • CLE::-------------- Reset PWFF 

LWL FF"-----t~,>----------- WRT LAMP 

(Draft E2150) 
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LWL FF remains set t the program camshaft is in its detent position at 00 , ERFF 

is set and the WRT LAMP is ono This indicates that one of the previously mentioned 

error possibilities during a write operation has occurred and the operator seeing 

the WRT LAMP on, moves the carriage into the WC (write correction) position and writes 

again the information on the form. 

The WC position is essentially a BC position which is also programmed for NOT 

ALIGN. The NOT ALIGN signal prevents the LF write amplifier coming on to erase the 

line find pulse. The form is aligned at the first printing line, the console is 

cycled with the hammer block active and the carriage moves to a write ledger position 

for another write ledger operation. 

When a paper handler write logic is started and a malfunction occurs in such 

a way that PDFF and REVFF are not reset, the form is not reversed in its travel and 

would come out of the back part of the carriage tray. This situation could be 

caused for example; by not reading the sync pulse on the X stripe during a write 

operation. As the form continues moving inward NOT FPS signal comes high, cc6 is 

high, the counter FF (SRCX) are reset and gate No. 15 and 18 set ERFF with the next 

CLK~ Due to this, WRT LAMP is lit, PDFF and REVFF remain set, the carriage motor 

continues turning and the program camshaft is at 2880 • As L-2FF is still reset at 

this point PROG CAMFF cannot be set when NOT FPS comes high and cycle the program 

camshaft 0 

Depressing the WRT LAMP puts high WRT L SW signal. WRT L SW • LWL FF' cC6 • 

CLK set EJFF which in turn is going to start the eject routine at 2880 • 

LWLFF, ERFF ~ -------.-.-- WRT LAMP 321 

Depressing WRT LAMP SW WRT L SW signal 513 

WRT L SW • LWLFF I) cc6. CLK Set FJFF 320 

EJFF, Ws" CCl • CLK Set PROG ,CAM FF 304 

PROG CAM FF ~ PROG CAM SOL. 322 

(Draft E2150) For Form 3738 
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CC2 -------------.,r----RESET 

----RESEr SL 

CC2' cc6 • CLK -----------Reset EJECT FF 

CC2 • cc6 • ffi • CLK --------- Reset CRG MOTOR FF 

CC2 - cc6 ' ffi ' CLK --~------ Set SSFF 

CC2. EJFF , CLK----------- Reset PROG CAM FF 

CRG MOTOR FF --£~>-------- STOP CRG MOTOR 

SSFF • BOLP------------- Reset PDFF SIG 

Reset PDFF SIG , EJFF • CLK.------ Reset PDFF 

Pi5IT ~----------- STOP PD SOL 

Pi5FF • WS ' CLK----------- Reset REVFF 

LWLFF • ERFF--~------- WRT LAMP 

307 

307 

320 

304 

305 

304 

305 

305 

322 

305 

321 

107 

With EJFF set the PROG CAM FF is set and the program camshaft clutch tripped 

causing the program camshaft to turno At approximately 3200 of the program camshaft, 

CC2 and C06 come high resetting EJFF, CRG MOTOR FF and SSFF. NOT EJFF and CC2 resets 

PROG CAM FF. 

As SSFF is set, the next BOLP gives a Reset PDFF SIG causing with NOT EJFF the 

reseting of PDFF. NOT PDFF energizes STOP PD SOL decoupling the paper drive clutch 

an~ NOT PDFF.WS and eLK reset REVFF. 

The program camshaft stops at 3600 in its clutch detent and the carriage motor 

stops turning. As LWLFF and ERFF remain set the WRT LAMP is on. The operator has 

to take the carriage into a WC (write correction position) and attempt to write again 

the information on the form. 
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TYPE TO AND FROM MEIDRY FEATURE - USING UPPER AND LOWER CASE KEYS 

The Type To Memory portion of this feature allows alphanumeric data 

entered into the typewriter keyboard to be stored in memory. The Type From 

Memory portion allows the typewriter to be operated from data stored in mem

ory. When this feature is incorporated in the striped ledger machine, alpha

numeric data. stored in memory, can be read from and written onto the stripes. 

The main application of Type To and From Memory will be in conjunction with 

striped ledger, however, the feature is independent and the striped ledger 

will not be discussed further here. The Type To Memory portion of the 

feature will be covered first. 

TYPEWRITER CODING 

The Typewriter incorporates seven coding slides to provide the vertical 

and lateral limits for the type box. An eighth (Shift slide'~H) to indicate 

upper or lower case type and as an end of message control when the TAB or 

RET keys are used. As the typewriter camshaft cycles, various combinations 

of the coding slides are allowed to move rearward depending upon which key 

on the keyboard has been depressed. The two positions of the coding slide, 

normal and rearward, provide a binary condition which can be designated as 

o and 1. The normal position is the 0 condition and the rearward or indexed 

position is the 1 condition. The type arrangement and coding charts are shown 

in the flow chart section of the prints. Slides 1, 2 and 3 position the type 

box in its horizontal row while slides 4, 5 and 6 position the box in its 

vertical row. Slide 7 is used to indicate that a typewriter tab, return or 
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space key has been used. Slide SH is controlled by the shift key and in

dicates that the shift key has been depressed. The RET 3 key is the normal 

carriage return key used when typing into memory and does not signify an end 

of alphanumeric condition to the logic. The RET 1, RET 2, and TAB 4 keys 

normally signify an end of alphanumeric to the logic, however, these keys 

may be used without ending alphanumeric, if the SHIFT key is held down while 

they are depressed. The end of alphanumeric code consists of slides 3 and 7. 

When the shift key is depressed, slide 3 signal is gated out and only the 7 

slide of the end alpha code is written. 

One of the Vertical columns of the type box can be selected by encoding 

two slide combinations in memory (slide 5 or slide 5 and 6). Two of the 

lateral rows of the type box can be selected by encoding two slide combina

tions (slide 1 or slides 1 and 3) (slide 2 or slides 2 and 3). 

ELECTRICAL SIGNALS 

The position of each of the eight slides is converted into electrical 

signals by reed contact magnetic switches, which are actuated when the slides 

move rearward see Fig. VI-l. Each slide is equipped with a thin strip of 

metal or "flag" which is interposed between the reed switch and its magnet, 

when the slide is at normal. In this position, the flag acts as a shield to 

prevent the magnetic field reaching the switch. When the slides are indexed, 

the flags are removed from the shielding position between the magnet and switch 

and the magnetic field causes the switch contacts to transfer. 

Each switch is wired to a relay wetter circuit, which provides a -4V or 

low signal, when the slides are normal and a ground or high signal when the 

slides are indexed. The low and high signals represent zeros and ones to the 
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electronic logic. On each typewriter cycle, eight bits of binary infor

mation are provided for the electronic section logic. 

DATA STORAGE IN MEM)RY 

- 3 -

The memory consists of a four bit digit, therefore, more than one digit 

positiDn is required for storage of a eight bit typewriter character. The 

bits from slides 4, 5, 6 and SH are stored in an even tens digit memory 

location (20-29, 40-49, 60-69, etc.). These bits are referred to as the numeral 

or N bits. The bits from slides 1, 2, 3 and 7 are stored in an odd tens digit 

memory location (30-39, SO-59, 70-79, etc.). 

These bits are referred to as the zone or Z bits. The Z bits of a 

character are always stored in a memory location which is ten higher than 

that where the N bits are stored. This permits the selection of the N and Z 

bit memory locations by setting and resetting the MARTlFF. For example, if 

the N bits of a character are stored in DD3 of memory locatiDn 21, the Z bits 

will be stored in DD3 of memory location 31. 

TEMPORARY STORAGE 

Since eight bits are to be gated into the electronic section simul

taneously, additional temporary storage and working elements were necessary. 

Four flip flops similar to the WR were added. These flip flops are known as 

the SRXlFF, SRX2FF t SRX4FF and SRX8FF. In addition, to use as a storage and 

working register on the Type To and From Memory feature, these flip flops are 

used as a Shift Register (data is read in serial form) on other features. The 

X is an identification from other shift registers used with the striped ledger. 

mAFT E2l50 For Form 3738 
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MAGNETS 

Figure VI-l 

1YPEWRITER CAMSHAFT GEAR 

Figure VI-2 
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When the eight bits are gated to the electronic section, bits from 

slides 4, 5, 6 and SH (N bits) are gated into the WR and bits from slides 

1, 2, 3 and 7 (Z bits) are gated to the SRX. 

WRInNG DATA INTO MEMOO.Y 

- 5 -

Alphanumeric data storage in memory must start in an even tens digit 

memory location for the N bits and the next higher (odd) tens digit for the 

Z bits. Data is stored from the MaD digit downward to 001. Data is not 

stored in the ODD position. After twelve characters (1 word) are stored, 

the next higher memory location is selected and storage again starts in the 

MSD. When 120 characters (ten words of memory) have been stored, another 

even tens digit Memory location must be selected. If less than 120 charac

ters are to be stored, the Memory locations beyond the last alphanumeric 

storage can be used for regular keyboard entries. For example, if a maxi

mum of 60 characters are to be stored and the storage is to start in memory 

locations 40 and 50, the alphanumeric characters will not extend beyond mem

ory locations 44 and 54. In this case, memory locations 45 thru 49 and 55 

thru 59 could be used for regular storage of data. 

ADVANCING MEMORY ADDRESS 

To provide a means of selecting and advancing the units of memory 

address while typing to memory, four flip flops have been added. These are 

the Memory Address Register Units (MARU) flip flops MARUI, MARU2, MARU4 and 

MARU8. These FF's are used as a register or storage location for the units 

of memory address. the MAUl, MAU2, MAU4 and MAU8 data from the wetter en

coder is gated to the set input of the respective FF by the ~MR. An 
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inversion of the data is also fed into the reset side of the flip flops. 

The 4.MR signal also makes a third leg of the MARU's high so that the MARU' s 

can be set by the clock. 

The output of the MARU's is gated into the adder during each sequence 

Z of the TIM or TOM operation. the CiFF is set by the Not DOD signal soon 

after the start of the operation. The output of the adder will then be 

equal to the MARUts plus 1. The adder output is gated to the MARU input 

by the SZ and DOD signals which will also make the third leg of each MARU 

set and reset gate high so· that the MARU's can be set equal to the adder 

by a clock pulse. the MARUI and MARUa signals are gated together to pro

duce ~he MARU=9 signal when both are high. 

The AMR signal causes the MARUFF's to be set by the MAU signal at the 

start of each console cycle and the SZ, DOD and CiFF signals cause the MARU 

digit to be increased by one. 

The MARU signals are used in the selection of a memory address in much 

the same manner as the MART signals are used in the arithmetic logic. 

The MART4, ~Ta and MARHIFF's have been added to enable selecting a 

memory address up to 199. 

J:lWGRAl+1ING REQUIRED FOR 'l'YPIm TO MJM)RY 

The Type To Memory (TTM) lane 4SD must be programmed in the last 

printer position before typing to memory is to begin. This lane provides 

the signal for setting the Type Into Memory (TIM) flip flop, which is 

equivalent to a T time flip flop in the arithmetic logic. 

TYPEWRITER TIMING CAMS 

The Typewriter Timing Cam 1 (TTCl) see Fig VI-2 which is closed from 
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COUNTING MARUS WITH ADDER AND CIFF 

---1 CIFF 
A ( 

SUM2 \....f-AMR D 
SUMl ,. 

DDO 

D- '-f\ D 
\...~ tI.ARU-9 

SZ r-LJ Sme E 

\J-sum R ,. 
"-. .... 

TIM .... TOM 

D-SZ 

MAU4 
!-I\ r....... 

MARU4 r\ LJ \ 
J 

t 
CK 

L.I 17 - ~.ARU4FF 

-9! 

Figure VI-3 

mAFT B2150 For Form 3738 



- 8 - BURROUGHS E21S0 INSTRUCTION BOOK 

500 to 700 of the typewriter camshaft cycle, provides the signal to the logic 

to cause the slide position information to be written into the memory, by 

setting the TTCFF. The TTCFF·CLK signal sets the Bounce Eater (BEFF). TTCI 

is an ignition type switch which is mounted at the lower center of the left 

auxiliary sideframe and is driven from the typewriter camshaft through a gear 

arrangement. TTC2 is mounted adjacent to TTCI and is made from 2000 to 3000 

of the camshaft cycle. TTC2 resets the flip flops which were set by TTCI 

and resets the Type Into Memory (TIMFF) at the end of the operation. 

SLI DE LIMI T SOlBNOIOO 

Eight solenoids see Fig.VI-4. mounted on the auxiliary left sideframe 

near the machine trip solenoid, provide limits for the slides during the 

TFM operation. The solenoid for the SH slide is energized by the shift 

key and is used during the Type To Memory operation. Solenoids 1 thru 7 

must be energized to block coding slides 1 thru 7. Solenoid 8 must be en

ergized to release the SH slide. 

TYPE TO MlM>RY BLOCK DIAGRAM 

In the block diagram, Fig'. VI-~. the typewriter keyboard is shown wi th 

four ou~uts. One is to position the type box. This is the normal mechan

ical function and is very similar to the standard typewriter. The second 

output is shown feeding the card to tape punch encoder from keyboard switches. 

These switches are the normal outputs for the P and PA series of machines and 

are shown here to indicate compatability. 

The third and fourth, the prime outputs for this discussion, are the 

coding slide switches. The information from these switches is gated into the 

SRX and WR during the Tl'M logic. 
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For Form v1-h 
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Figure VI-5 
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The data in the WR (N) is then written into the selected memory lo

cation. The data (Z) in the SRX is transferred to the WR, the MART FF's 

are coo.nted and the Z bits are then written into the higher memory location. 

TYPE TO MEMORY <DNTROL CIRCUITS 

When the printer cycles in the last stop position, before Type To 

Memory begins, the TTM lane switch and its RW will cause the Type Into Mem

ory (TIM) flip flop to be set at the end of T6, see Fi~Vl-7. The TIMFF 

provides logic signals to allow writing into memory and provides a signal to 

pick the KYBD Lock Solenoid if a lock condition has occurred on the initi

ating cycle. The KYBD Lock Solenoid locks the typewriter keyboard. The 

TIMFF remains set until one of three conditions is met. 1. If an Invalid 

Memory Address has been selected, the MAFF signal would cause the LOCK sig

nal to be high and pick the KYBD·lOCK SOL. TIMFF will be reset by the MAFF 

Reset signal. 2. When theSRXS and SRXI signals (fran slides 7 and 3) are 

high simultaneously an end of message is indicated. the SRXS·SRXI·TTC2 sig

nals reset the TIMFF after the last character is written into memory. 

3. When DDO and MARU=9 signals are high simultaneously, the group of memory 

addresses selected at the start of the type to memory operation have been 

filled. The DDO·MARU=9·TTC2 signals reset the TIMFF to halt the type to 

memory operation. If more typing to memory is desired, another printer cycle 

must be made to select a new group of memory locations and re-initiate the 

type to memory operation. 

The signal which triggers the electronic section into operation to re

ceive and write data from the typewriter keyboard to memory is the TTCI 

switch, see Figure VI-24 
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As with any switch, a certain amount of electrical noise is generated by 

contact bounce. The phase flip flop (PHFF), Typewriter TUning Cam flip flop 

(TTCFF) and Bounce Eater flip flop (BEFF) minUnize this noise and synchronize 

the TTCl and TTC2 signals with clock. PHFF is a complementing FF and pro

duces 12 us pulses, PHI and PH2,these pulses are 180 out of phase. PHI is 

wired to the set and reset side of TTCFF. PH2 is wired directly to the re

set side of BEFF and through an AND Gate to the set side of BEFF. If a high 

frequency noise pulse appears from TTCl or if TTCI makes during the latter 

part of a clock pulse which PHI is high, a short pulse will appear at the set 

side of the TTCFF. This pulse may do one of two things (a) Set TTC or (b) 

Appear at TTCFF output without setting TTC. If TTC is set, its output with 

PH2-TIM+TOM-CLK will set BEFF_ If the short pulse did not set TTCFF but 

appeared at its output, PH2 inhibits the gate and BEFF cannot be set. BEFF 

can never be set unless TTCFF has been set. BEFF controls the sequences for 

reading data from or writing data into memory. 

END OF MESSAGE AND CARRIAGE MOVEMENT CODES 

The End of Message code is a nine in the odd tens memory decade. This 

appears as a SRXl'SRX8 during type to memory and as an MRl'MR8 during type 

out of memory. This code is normally entered by the 3 and 7 coding slides when 

the RET 1, RET 2 or TAB 4 keys are used. RET 3 does not allow slide 3 to be 

indexed and does not produce the end of message code. If the shift key is 

held depressed while RET 1, RET 2, or TAB 4 are used, the SRXIFF is not set 

and the end of message code is not produced. When the shift key is indexed, 

a circuit to pick the Shift slide solenoid (L8S8) is energized, see Figure 7. 
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The shift slide solenoid positionS the blocking sl ide so that the Shift coding 

slide (SH) is indexed during the operation. The signals from the 7 and SH 

coding slide switches are gated together with an AND gate and inverted to 

produce the NOT SH SL·NOT SL7 signal. If this signal is low, slide 3 cannot 

set SRXI and the end of message code is not encoded. The SRX8 code alone 

causes the typewriter carriage skip or return mechanisms to become active. 

The typewriter lane of control during the skip or return is encoded in the 

even tens decade of memory by slides 4, 5 and 6. Decoding for lane of con

tro 1 will be covered in Type Fran Memory. 

If the operator does not properly index the space bar, incorrect coding 

may result. The incorrect codes which can be produced in this way, are gated 

by an OR gate and the output is inverted. This signal, when high, inhibits 

setting the SRXI, 2 and 4 and WR 1, 2 and 4 FFs. Slide 7 is encoded which 

produces a space instead of wrong carriage skip or return. 

TYPE UPPER CASE CHARACTERS 

Upper case characters may be encoded in memory by depressing the shift 

key with the desired character. The SH slide solenoid is picked and the SH 

slide is allowed to index. The SH slide will cause switch S858 to transfer 

which sets WRSFF and encodes an 8, in addition to the normal character codes, 

in the odd tens decade of .emory. The SH slide also mechanically positions 

the type box to the left to print the upper case characters. 

TYPE TO MEM>RY DATA FLOW CHART - Initial Conditions, see Prints 

The initial conditions are those at the end of the initiating printer 

cycle. 
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(DDO) The DDO FF is set at the end of each printer cycle. 

(CiFF) The CiFF is reset at the end of each printer cycle. 

(COMPFF) The COMPFF is reset at the end of each printer cycle. 

(CAD) The Memory address where alphanumeric storage is to start is set in 

the MART and MARU flip flops on the initiating printer cycle. 

(TIMFF) The 'rrM lane switch and RW causes the TIMFF to be set. The TIMFF is 

equivalent to a T tUne in the arithmetic operation. 

(PICK LOCK REL) The TIMFF Picks the lock relay to prevent starting a printer 

cycle during the type to memory operation. 

(PICK KYBD LOCK SOL) When the TIMFF and LOCK signals are high, the KYBD 

LOCK SOL picks to lock the typewriter keyboard. The Lock signal will 

be high when a lock condition such as Invalid Address or ECNC occurs. 

(Tl'CFF) TrCFF is set by TTCI·PHI·CK at 500 of the 'lYPm.m.ITER CYCLE. 

(BEFF) The BEFF is set by TTC·PH2·CK when TIMFF is set. BEFF sets the 

electronic sequence W by the trailing edge of the NOT BEFF signal. 

Now the logic for writing a character into memory has started. 

The Sequences used for the Type To and From Memory feature are controlled 

by flip flops the same as on the arithmetic operations. 

MEMORY ADmESS 

When the memory address is designated as CAD, PAD, MD, BAD or DAD, on 

the flow charts, the address is selected by a combined output from three 

flip flops see Figure 8. These are the Special Address 1, 2 and 3 flip flops 

(SAl, SA2 and SA3). The SAl and SA2 signals are taken from the reset output of 

the flip flops while the SA3 signal is taken from the set output of its flip 
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flop. The flip flops are reset by the POR signal when the machine is turned 

on. The SAl and SA2signals will then be high and are gated together to pro

duce the CAD signal. The not Cad signal is the CAD signal through an inverter. 

The following chart shows the conditions necessary to select a special 

address, see Fig. VI-B 

The ones and zeros of the chart refer to the high or low condition of 

the signals SAl, SA2 and SAl and do not represent a set or reset condition 

of the flip flops, or refer to the one or zero output. For example, to 

select B, the SAl and SA3 signals must be low and the SA2 signal must be 

high. These condftions will exist when SAlFF is set, SA2FF is reset and SA3FF 

is reset. Whenever a special address signal (SET PAD etc.) is made high by 

the logic, all three flip flops are set or reset as needed to select the de

sired address. Assume that CAD was the last address selected (all three flip 

flops are reset and SAl and SA2 are high with SA3 low) and the signal set DAD 

is made high by the logic. The high DAD signal will allow the SA3FF to be 

set by a clock pulse. The inverted DAD signal makes the reset of SAlFF low 

and also makes the four legged AND gate output low. The AND gate signal is 

inverted to make a high signal which is wired to the reset gate of SA3FF and 

the set gate of the SA IFF and SA2FF. Since the inverted output feeding the 

SAlFF and SA2FF is high, they will both be set by a clock pulse. Each of the 

flip flops has been changed to agree with the chart. In a similar manner, any 

special address signal will control all three flip flops. 

For identification purposes, the sequences of type to and from memory 

are designated as W, X, Y and Z •. 

From 60 to 190 of the typewriter camshaft cycle, the coding slides are 

positioned to correspond to the code for the key de~essed on the keyboard. 

The TIMFF is set and BEFF is reset. At 500 of the cycle, the TTCl,PHl·CK 
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Figure VI-8 
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signal sets the TTCFF. TTCFF·CLK:.PH2·TIM sets BEFF. As the not BEFF signal 

goes low, the negative swing of the not BEFF and TIM signals sets Sequence W 

flip flop (SW). 

AssQroe now that JOHN DOE and Social Security number 333 22 0000 is to be 

typed on two lines and written into CAD 20. 

SW 

READ 

DDO of the pinned CAD (20) 

No Read takes place since not DDO is low. The sign positions are 

not used hence no Read or Write in DDO is performed on this feature. 

GT SLIDES 4, 5, 6, SH-(;:> WR The GATE SLIDES (GTS) signal allows slides 4, 

Sand 6 to be gated to the WR. The 8H slide is always entered into was 

when the shift key has been used to energize the shift solenoid. If the 

operator does not fully index the space bar, it is possible for various 

slides to be released in addition to slide 7. To prevent these faulty 

codes being written into memory. slide 7 and these codes are inverted to 

make up the GTS signal. When GTS is low, only slide 7 or 7 and SH can 

be gated to the WR and SRXFFs. For the letter J, a 1 bit is gated to the 

WR (see code chart). 

GT SLIDES 1, 2, 3, 7--c> SRX The J will cause a 1 bit to be gated to the SRX. 

NOT SL7·NOT SHIFT SLIDE will be high since neither the space bar nor RET 

1. 2, 3 or TAB 4 were used. 

SET IvR+MEM 

SET DDREV 

When TIM is set, data is written from the WR into Memory. 

The DDREV FF is set so that writing to memory starts in the MSD 

of t he CAD (20). 

SX DDO of 20 

WRITE No Write takes place in the sign position. Not DDO is low. 
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SET MART 1 MART 1 is set to select the next higher tens CAD (30). 

GT SRX-<>WR TIM causes the data in the SRX to be transferred to the WR. Data 

in the SRX cannot be written directly into memory. 

SY DDD of 30 

READ No Read takes place in DDD. 

SET C iFF The C iFF is not set in DDD. 

O-c>MR The MR is set to zero so that the MARU can be advanced by the 

Adder in SZ. 

O-t>WR The WR is set to zero so that the ~U Ban be advanced by the 

Adder to SZ. 

SZ DDD of 30 

WRITE No Write takes place in DDO. 

RESET MART 1 MART IFF is reset to return the CAD to 20. 

STEP DD The DD is stepped to DD1. 

GT MARU~ADDER SZ gates the MARU to the adder so that the memory address 

may be advanced by one, after a word has been fiDed. Since nothing has 

been written and CiFF is not set, the memory address is not advanced at 

this time. 

GT ADDER-t>MARU 

adder. 

DDD causes the MARU flip flops to be set equal to the 

SET SW TIM and DDD 1?eturns the logic to ·SW. 

Basically, the only thing accomplished in the above sequences is the 

stepping o~ the DD. 

SW DDl of 20 

READ DDMSD (DDI is high with DmEVFF set) is read to clear any data fran 
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a previous operation. 

ar SLIDES 4, 5, 6JSH-t>WR A 1 is again gated to the WR. 

ar SLIDES 1, 2, 3, 7-f> SRX A 1 is again gated to the SRX. 

SET WR-i> MEN The WR to Memory is already set. 

SET DDREV The DDREVFF is already set. 

ax DDI of 20 

WRITE A 1 is written into MSD of CAD 20. 

SET MART 1 MART 1 is set to select CAD 30. 

ar SRX~WR The data in the SRX (1) is transferred to the WR so that it 

can be written into memory in SZ. 

SY DDI of 30 

READ MSD of CAD 30 is read to clear the location. 

SET CiFF The CiFF is set by not DDO. 

The CiFF will not be used until the DD uas stepped to DDe again. At the 

canpletion of the first word. the CiFF will be an input to the adder to ad-

vance the MARU and select CAD 21. 

SZ DDI of 30 

WRITE The data fran the WR is written into the MSD of CAD 30. 

RESET MART 1 MART 1 is reset to return the CAD 20. 

STEP DD The DD is stepped to DD2. 

One character (j) has been written into memory. No sequence is set and 

o . the logic waits for TTC2 to make at 200 of the typewr~ter camshaft cycle. 

o 
At 200, TTC2 makes and provides a signal with PHl·CK to reset the TTCFF. 

The TTCFF·PH2·CK resets the BEFF. The logic now waits for 500 of the next 
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typewriter cycle. 

When the operator depresses the next key (a 0 in the example), the slides 

will be positioned according 10 the code chart by 190 of the camshaft. At 

500 , TTCl·PH1·CK again sets the TTCFF whtch enables PH2·CK to set the BEFF. 

The negative swing of the not BEFF signal sets SW and the code for 0 is written 

into the memory during SX and SZ in the same manner as the J was written. 

Assume now that the operator has typed JOHN DOE and depresses the RET 3 key 

so that the social security number can be printed under the name. 

When the operator depresses the RET 3 key, the code slides are positioned 

during the cycle as shown in the code chart to the right of RET 3 and not 

shift. Note that an 8 bit is written into the odd tens CAD (30). This bit 

denotes carriage movement when read on the Type From Memory operation. 

Typing of the social security number continues and after twelve charac

ters have been written into CAD's 20 and 30, the logic will count the ~U so 

that writing will continue in the MSD of 21 and 31. This occurs in SY and SZ 

when DDO is high. 

SY DDO of 30 

READ No read occurs in DDO. 

SET CiFF The CiFF was set in the first 001 and has never been reset. 

O-t>MR The MR is cleared to prevent interference with counting the MARU. 

O-c>WR The l~ is cleared to prevent interference with counting the MARU. 

SZ DDO of 30 

WRITE 

RESET MART 1 

STEP DD 

mAPT E2lS0 

No write occurs in DDO. 

¥..ART 1 is reset to select CAD 20~ 

The DD is stepped to DDI. 

For Form 3738 
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Gr MARU-t>ADDER. The MARU (0) becomes an input to the adder. CiFF (1) is 

also an input to the adder. 

GT ADDER-<>MARU The MARU is set equal to the adder (1). 

The TIM and DDO signals set the SW FF where the writing of data continues 

in CAD 21 and 31. 

Typing could continue until the MARU has been counted to 9 and the DD 

has been stepped to DDD. If this condition occurs, the TTC2, DDD and MARU=9 

signals will all be high. When the TTC2 closes at 2000 , DOO·MARU=9·TTC2·CK 

will reset TlMFF and halt the Type To Memory operation. In the example used 

here, the MARU=9 will not be reached before the Social Security number is 

finished. When the operator types the last digit of the number, a carriage 

tab or return key must be used. Assume the TAB 4 key is used. Setting the 

BEFF gates the slide data to the WR and SRX. The SRX8 and SRXI are set by 

slides 7 and 3 respectively. This is the end of message code and will allow 

TTC2·SRXl·SRX8.CK to reset the TIMFF to end the Type To Memory operation. 

TYPE FROM MEMJRY 

The Type From Memory operation reads data stored in memory and utilizes 

the data to control the typewriter. In order to init iate a Type From Memory 

operation, the TFM lane 43D must be programmed along with the CAD where the 

start of the typing data is stored. As with the TTM operation, the TFM must 

be initiated by a printer c~cle. 

TYPE FROM MEMJRY BLOCK DIAGRAM 

The first block shown in Fig. VI-9 is the memory with two groups of CAD's, 

the even tens or N data and the odd tens or Z data. These are the memory 

locations discussed in the TTM operation. 
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When the operation is initiated, the N data is read from the MSD of the 

pinned CAD into the MR. This data is transferred to the WR and the Z data 

is read from the corresponding odd tens CAD to the MR. The MR and WR signals 

are then fed to gating for the carriage movement decoder and to solenoid 

drivers. If the data read is alphanumeric (MR8 - Slide 7 is not high) the 

data will cause the SD's for the code slide block solenoids 1 thru 7 to po

si tion the blocking slides to limit the coding slides for the character to be 

printed. The coding slides will result in the mechanical positioning of the 

type box. 

If the data read contains an MR8, the carriage control data decoder will 

cause SD's to pick the prpper carriage control solenoids to cause a tab, re

turn and/or space to take place. The Space solenoid can be wired to pick on 

any or all carriage operations. The alp,hanumeric and carriage control data 

is fed into a punch decoder if the machine has punch equipment. The punch 

decoder converts the data from the typewriter code to the regular card or 

tape code so that punching can be obtained from alphanumeric data stored in 

mEmory. 

SLIDE BLOCKING SOLENOIDS 

The slide blocking solenoids are mounted on the outside of the left 

auxiliary sideframe, see Fig. vt-~ The solenoids move blocking slides at 

right angles to the code slides which provides limits for projections on 

the code slides. The construction of the assembly is such that the solenoids 

I thru 7 must be picked to cause blocking of the code slides. The Shift slide 

solenoid must be picked to release the SH slide. Thus, the solenoids must be 

picked to represent a 0 and not picked to represent a I of the code slide. 
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This is an inversion of the way in which data was written into the memory. 

For this reason, the Not MRl, Not MR2, Not MR4, Not MR8, Not WRl, Not WR2 

and Not WR4 signals are used for the 0 or 1 condition to energize solenoids 

1 thru 7 during the TFM operation. The WR8 signal is used to energize the 

sh if t sl ide solenoids. 

TYPE OUT OF MEMORY FF 

When the TFM lane switch is made during the initiating printer cycle, 

the Type Out of Memory flip flop (TOMFF) is set. The TOMFF provides a signal 

to pick the KYBD LOCK SOL. through a SD. The KYBD LOCK SOL. (see Fig, VI-l0J 

locks the typewriter keyboard by moving an arm into the interlocks in the same 

manner as one key prevents the depression of any other key. By the same 

mechanism, if the operator holds a typewriter key indexed, the KYBD LOCK SOL. 

cannot pick to complete the start of the TFM operation. When the KYBD LOCK SOL. 

picks, an arm B operates as a switch C (Keyboard Lock Interlock Switch) which 

is mounted on the solenoid bracket. The keyboard lock into sw. closes a cir

cuit to allow the TOMFF to pick the TOM relay (K921) through a S.D. The TOMFF 

also picks the LOCK relay to disable the printer. The TFM operation will con

tinue as long as the TOMFF remains set. The TOMFF is, then equivalent to a 

T time. 

The TOMFF will be reset by the reset of the BEFF when one of two con

ditions is met. These conditions are: (1) When the MR8 and MRI signals are 

high at the same time. This is the end of message code written at the end of 

the TTM operation. (2) When the MARU=9 and DDO signals are high at the same 

time. This is a signal that the end of the selected memory group has been 

reached. 
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TOM RELAY 

The TOM relay, see Fig.VI-ll,. which is picked by the TOMFF and keyboard, 
, 

lock into sw., provides the following circuits to allow the data in memory to 

control the operation. 

1. A set of TOM contacts provide full power to the hysteresis clutch in 

machines not equipped with the permanent magnetic clutch so that the 

carriage will move properly when escapement is indexed. 

2. A set of TOM contacts transfers the SH slide solenoid from the shift key 

circuit used on the TTM operation to the WRBFF circuit. The SH slide 

solenoid is the only slide solenoid used on the TTM operation. 

3. A set of TOM relay contacts prepares the circuit to energize the type-

wr iter clutch solenoid L6, see Fig VI-12. This solenoid is energized 

for each character to be typed by the typewriter interlock switch (S774). 

The pick circuit is from -IOOV through Te8, the solenoid, typewriter in-

terlock switch, tappet switch C, TAB relay contacts, TOM relay contacts, 

Shift switch (S9) contacts, the End Position Switch (SIS) and In Tab 

Switch to ground. 

4. Two sets of TOM relay contacts are involved in the LI, L2. L3 and L4 

carriage movement solenoids circuits. A normally closed set of con-

tacts is opened to remove the ground used on the regular typewriter 

operation. During the TFM operation, the ground will be supplied as 

data from the memory by the set or reset condition of the MR and WR 

flip flops. A set of normally open TCI1 contacts provides the -IOOV 

supply for the LI and L4 solenoids. These solenoid s must have a volt-

"~ge source during the TFM operation so that the grounds from the data 

in memory can pick the solenoids. Data in memory triggers SD' s. 
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5. A set of TOM contacts remove -lOOV from the slide blocking solenoids ex

cept the SH solenoid that the solenoiDs will not pick from data in the MR 

and WR except during the TFM operation. 

The diodes shown above S2 and S3 are isolation diodes and prevent a ground 

on the Ll solenoid circuit being fed back through the S2 and S3 switches to 

pick L4 and Vise Versa. 

The space solenoid is mounted just to the rear of the typewriter tab and 

return keys and below the typewriter keyboard. This solenoid, see Figure 13, 

(L6lS) when picked, indexes the space mechanism and can be wired to pick from 

any or all data information that would pick Ll, L2, L3 or L4. 

The carriage movement solenoid L5 is picked directly from data in memory. 

TYPE FROM MEM>RY FLOO CHARTS t SEE PRINTS 

The initial conditions for TFM are the same as those for TTM since TFM 

will always be set up by a printer cycle. 

DDO 

NOT CiFF 

NOT COMPFF 

CAD 

The DD will be in DDO at the end of the initiating cycle. 

The CiFF will be reset at the end of the initiating cycle. 

The COMPFF will be reset at the end of the initiating cycle. 

The C Memory location where TFM is to start must be programmed 

in the last printer cycle position. 

Assume the same data and memory location used in the TTM flow chart 

discussion (JOHN DOE 333 22 0000 in CAD20). 

SET TOMFF The TOMFF will be set when T6 is high in the initiating printer 

cycle. CAD 20 is also pinned. 

PICK LOCK RELAY The TOMFF signal picks the LOCK relay to prevent printer 
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cycles during the TFM operation. 

PICK KYBD LOCK SOL. The KYBD LOCK SOL. is picked by the TOMFF to prevent 

depression of typewriter keys during the !PM operation. 

PICK TOM RELAY The TOM relay is picked by the TOMFF signal and the KYBD 

LOCK INTERLOCK SWITCH. The KYBD. LOCK INT. StY. is transferred by the KYBD 

LOCK SOL. The TOM relay prepares circuits so that the data read from mem-

ory can be used to pick the slide solenoids and carriage control solenoids. 

The limits for the slides must be set up prior to 60 of each camshaft 

cycle because the slides start to move to the indexed position at 60 • It 

follows, then, that the data read from memory during each camshaft cycle will 

be used to provide limits for the slides on the following cycle. In order to 

have data available to pick the solenoids for the first cycle a read of data 

must be. made during the latter part of the initiating printer cycle. The 

signals which trigger this read are the TOMFF and END OPe The first read of 

data occurs just after the end of the arithmetic cycle. TOMFF and the trail-

ing edge of END OP sets StY. 

StY DDO of CAD 20 

READ No read takes place in DOO. Not DOO is low. 

The MR to MEM is set so that data can be written back to 

Man ory in SX. 

SET DDREV The DDREVFF is set so that reading will begin in the MSD of CAD 20. 

SX DOO of CAD 20 

WRITE No write is performed in DDO. 

SET !-1ARTl) MART 1 is set to select CAD 30. 
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GT MR-<>WR TOM causes a transfer of data from the ~R to the t~. 

SY DOO of CAD 30 

READ No read is made in DOO. 

CiFF The C iFF is not set in Doo. 

O~WR The WR is set to zero. 

O-<>MR The lvR is set to zero. 

SZ DOO of CAD 30 

WRITE No write takes p lace in 000. 

RESEl' l-'lARTI MARTI is reset to return the CAD to 20. 

STEP DD The DO is stepped to DOl. 

SW TOM and 000 returns the logic to SW. 

GT MARU-r:-:-ADDER 

GT ADDER~MARU 

The units of CAD 30 (0) is gated to the adder. 

The units of CAD 30 is made equal to the adder. WR=O, 

MR=O. CiFF is reset and MARU=O. The adder is equal to zero and the 

units of the CAD is not counted at this time. 

The net results of the above sequence is the stepping of the DO. 

SW 001 of CAD 20 

READ The N code of the J (1) is read into the MR from the MSD of 

CAD 20. 

SET MR-t::> MEM The MR to MEM FF is already set. 

SET DDREV The DDREVFF is already set. 

SX - DOl of CAD 20 

WRITE The data in the MR (1) is written back into the MSD of CAD20. 
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SET MART 1 MARTlFF is set to select CAD 30. 

GT MR--e>\VR The data in the MR (N code of J) is transferred to the WR. 

SY DDI of CAD 30 

READ The Z data of J (1) is read from the MSD of CAD 30. 

SET CiFF The CiFF is set to provide an input to the adder so that the 

MARU can be (l) un ted at the end of eac h word of memory. 

SZ 

WRITE 

The MR is not set to zero. DDO is low. 

The WR is not set to zero. Dne is low. 

DDI of CAD 30 

The Z data of J (1) is written back into the MSD of CAD 30. 

RESET MARTI MART IFF is reset to return to CAD 20. 

STEP DD The DD is stepped to DD2. 

GT MARlJ--£> ADDER 

GT ADDER-{> MARU 

The MARU is gated to the ADDER. 

The ADDER is not gated to the MARU. DDO is low. 

SW Sequence W is not set. DDO is low. 

- 31 -

At this point, the following things have occurred. The logic has been 

triggered by the END OP signal, the DD is stepped to DDl, the N bits of J 

have been read from memory, gated into the WR and written back into memory. 

The MART was counted and the Z bits of J have been read into MR and written 

back to memory. The CiFF has been set to count the ~RU and the ~~Tl reset. 

With the N data in the WR and the Z data in the MR, the MlUFF and WRlFF 

will be set and the :MR2, MR4, :MR8, WR2, WR4 and v.1R8 will be reset. The not 

MR4, not MR2, not WR4, not WR2 and not MR8 signa 1 s will be high and will pick 

the 1, 2, 4, 5 and 7 solenoids respectively. With these solenoids picked, 
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lLmits are provided for all slides except 3 and 6. These are the slides 

necessary to position the type box to print the character J. 

The LOCK relay, KYBD. LOCK SOL. and TOH relays have been picked and the 

machine cycle continues. TC8 makes at 3500 and completes a circuit to pick 

the typewriter clutch solenoid. The typewriter camshaft starts to rotate and 

all code slides are lLmited except 3 and 6 which will select J. At 500 of 

the camshaft TTCl·PHl·CK sets the TTCFF which will cause BEFF to set. At 

2000 , TTC2·PH2·CK resets the TTCFF which causes BEFF to reset. The neg

ative swing of the BEFF signal when 'roM and not EOTOM signals a: e high will 

set the SW flip flop to trigger the read of the next character from memory, a 

o in the example. The reading of character data into the MR and WR and the 

lliniting of the code slides by the data continues as described above until 

the data is read for returning the carriage after the E in JO~~ DOE is typed, 

Fig;. VI-14. The data in the WR is 3 and in the MR is 8. The not MR8 signal 

will be low which allows slide 7 to be indexed to disable positioning the 

type box. The WRI, WR2 and MR8 signals are high. These signals will cause 

the L5 solenoid to be energized to provide a carriage return and L3 to be 

picked to enable the lane return latch. With the proper jumper installed, 

the space up solenoid will also be picked. 

Typing continues until the end of the social security number is reached. 

At this point, the ~B 4 code is read, a 9 in the MR and a 4 in the ~~. The 

not MR8 is low and slide 7 will be indexed to disable positioning the type 

box. The TOM, MR8 and WR4 signals pick the L1 and L4 solenoids to enable a 

carriage tabulation latch. L5 solenoid is also picked to cause carriage 

movement to be indexed. The space up solenoid will also be picked if pro

grammed with a jumper. The MRI, Ml8 and BEFF signals will cause the TOM FF 
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to be reset when BEFF is reset by the TTCFF·PH2·CK·TOM at 2000 of the cycle. 

The resetting of lOMFF drops the LOCK. and TOM relays the KYBD LOCK SOL. to 

release the machine for regular posting or other operations. 

TERMS USED wr'm THE TYPE TO AND TYPE FROM MEMORY FEATURE 

TTM 

TFM 

TIMF~ 

TOMFF 

TOM RELAY 
(K 921) 

BEFF 

TTCFF 

TTC1 
(S 651) 

TrC2 
(S 652) 

DRAFT E2lS0 

Type To Memory. Panel layout designation for programming 

the type to memory feature. 

Type From Memory. Panel layout designation for programming 

the type from memory feature. 

Type Into Memory Flip Flop. A fl ip flop which controls the 

TTM feature in the same way the T time flip flops control 

the arithmetic cycle. 

Type Out of Memory Flip Flop. A flip flop which controls the 

TFM feature in the same way the T time flip flops control the 

arithmetic cycle. 

A relay which is picked during the TFM operation to transfer 

the control of the carriage movement solenoids to the data 

circuits. TOM also picks the typewriter clutch solenoid. 

Bounce Eater Flip Flop. The BEFF is picked and dropped by 

TTCFF. BEFF provides a noise free signal that coincides with 

TrCl and TrC2. 

Typewriter Timing Cam FF. Set by TTC1 and RESET by TTC2. 

Typewriter Timing Cam Switch One. TTCI is made from 500 to 

700 of the typewriter camshaft cycle. TrC1 provides timing 

for writing data to menory during the TTM operation. 

Typewriter Timing Cam Switch Two. TTC2 is made from 2000 to 

For Form 3738 



- 34 - BURROUGHS E2l50 INSTRUCTION BOOK 

to 3000 of the typewriter camshaft cycle. TTC2 provides 

timing for reading data from memory during the TFM operation. 

BLOCKING SOLENOIDS 
(L671 - L678) 

Solenoids which position blocking slides to limit the 

coding slides during the TFM operation. 

BLOCKING SLI DES Slides which provide a limit for projections on the 

coding slides. 

CODING SLI DE SWITCHES Reed (Magnetic) switches which provide electrical 

signals that represent the position of the coding slides. 

KYBD. LOCK SOL. Keyboard Lock Solenoid. A solenoid which locks the type-

writer keyboard and transfers the keyboard lock into sw. 

KYBD LOCK I NT. SW Keybard Lock Interlock Switch. The keyboard lock into 

CAD 

SRX 
0,2,4,8) 

MARU 
0,2,4,8) 

SPACE SOLENOID 
(L 615) 

PHFF 

sW. picks the TOM relay to complete the start of the TFM 

operation. 

"C" Memory address. A memory location selected by the lane 

switches. 

Shift Register X. Four flip flops used for temporary storage 

of data. 

Memory address register units. Flip f lops used to retain 

the units of the selected memory address. 

When picked, the space solenoid indexes the platen space 

mechanism. 

Phase FF. Prevents noise getting through TTCFF to set BEFF. 

TEST & AnJUSTMENTS 

1. See Fig VI-lJ , lower all driver F into the patch of trigger bail E. 

With trigger bail E limiting on the rear most driver F and formed ear 

of trigger latch H limiting on post I, there should be .010" to .035" 
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clearance between the driving edge of trigger bail E and trigger latch R. 

TO ADJUST: Bend formed ear of trigger latch R at point of contact with 

post I as required. 

REASON: To ensure sufficient throw of space mechanism and reset of 

trigger bail E beyond trigger latch I, when the vertical 

space key G and the four carriage movement keys are de-

pressed and released. 

2. When the vertical space key G and the four carriage movement keys are 

slowly depressed individually, the vertical space clutch in the gear box 

should engage just prior to release of trigger latch E from trigger bail 

H. 

TO ADJUST: Turn turnbuckle A as required. 

REASON: To ensure engagement of vertical cpace clutch, just prior to 

release of trigger latch R from trigger bail E. 

3. When plunger D of solenoid B is manually bottomed against the core of the 

solenoid, the vertical space clutch in the gear box should engage just 

prior to release of trigger latch H from tirgger bail E. 

TO ADUUST: Loosen screws C and move solenoid B as required. 

REASON: To ensure engagement of vertical space clutch just prior to 

bottoming of plunger D against the core of solenoid B. 

4. See Fig VI-to with plunger G of solenoid F seated against the core of 

the solenoid, all keys in the typewriter keyboard should be interlocked 

agafnst depression. 

TO ADJ'UST: (a) Loosen nuts D freeing solenoid bracket E. 

(b) Manually rock bail A until interlock I limits in the 

keyboard interlock assembly H, and hold bail A in this po-

~ sit ion. 
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(c) Manually position solenoid bracket E to seat core of 

solenoid F against plunger G and tighten nuts D. 

To prevent depression of keys in the typewriter keyboard when 

solenoid F is energized. 

5. With the plunger of solenoid F seated against the core of the solenoid, 

there should be .025" to .030" clearance between the ear of switch 

actuator B and the body of switch C. 

TO ADJUST: Bend the upper ear of switch actuator B as required. 

REASON: To ensure transfer of switch contacts and maximum life of 

switch C. 
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INTRCDUCTION 

APPLICATION AND OPERATION 

The Style A4002 Auto Reader is used as an adjunct to the Direct Accounting 
Computer, Series E2l50, If provides, (1) an automatic trial balance of the led
ger on a listing tape, and (2) transfer of balance to new ledger accounts with 
an accumulated total and tape listing as desired. 

The A4002 consists of a single movable unit containing an automatic form 
feed, form transport, heads for reading the magnetic stripes, and a receiving 
hopper, There is no provision for writing on the form which in the A4002. All 
writing, adding and printing is performed by the E2l50, A panel of control 
switches and indicator lamps is located in the A4002. The A4002 is connected 
by a plug-in cable to the E2l50 and all power for the Auto Reader is supplied 
through this cable. 

Control Switches and Indicator Lamps 

The control panel located on the front of the A4002 and above the recelvlng 
hopper consists of a series of five swi tches and four lamps. In rotation from 
right to left the switches, indicator lamps and markings are as follows: 

1 

ON-OFF switch with Indicator Lamp - This SWitch, makred ON and OFF in green 
is used to turn the power to the Reader on or off. The E2150 power must be on 
for the Auto Reader to operate. The indicator lamp is illuminated when the power 
is on both machines, 

AUTO FEED switch - The depression of this switch, marked AUTO-FEED in green, 
causes forms to be fed and processed until stopped from some other source, 

SINGLE FEED switch - Depression of this switch, marked SINGLE-FEED in green, 
causes a single form only to be fed and processed. 

STOP FEED switch with Indicator Lamp - This switch, marked STOP-FEED in red, 
permits the operator to interrupt the automatic operation of the machine, After 
the processing of the active form is completed the machine will stop and the lamp 
will be illuminated, A SINGLE FEED or AUTO FEED switch will restart the form 
feed and turn off the indicator lamp. 

DOOBLE FORM switch with Indicator Lamp - This lamp and switch is marked 
DOUBLE FORM in red. Whenever the adjustable double document mechanism senses 
a thickness greater than one form, the feed is stopped and the DOUBLE FORM 
lamp is illuminated, A misoperation may be caused by feeding two forms or per
haps by sensing the extra thinkness of a multilated form. The depression of the 
DOUBLE FORM switch will complete the transport cycle and stack the form or forms 
involved in the receiving stacker, No form reading or printing will occur. 
After the information from the form or forms in question is entered manually, 
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or the form or forms returned to the feeder for automatic handling, the SINGLE 
FEED or AUTO FEED switch is used to restart the feeder and turn off the DOUBLE 
FORM lamp. 

3 

NO FEED Indication Lamp - This lamp, marked NO FEED in red, indicates the 
machine is unable to feed a form. In the event the feeder fails to feed a form 
on two consecutive attempts, the Ah002 stops and the NO FEED lamp is illuminated. 
The lamp rema ins on unt i 1 the SINGLE FEED or AUTO FEED swi tch is used. Whenever 
the machine is unable to read the magnetic stripe it is stopped by the Error 
circuit and the RD lamp on the E2l50 is illuminated. The ERFF immediately stops 
any further form feeding. The form on which the error was detected continues to 
feed and stack in the hopper. 

A4002 is basically set to take a trail balance. Lane 54 and LN 56 (Feed 
Ledger) is specifically required for the A4002 trial balance operation. 

For Specifications 

Width - The A4oo2 can handle forms from 3" to l4t" in width. 

Height - A. Forms varying in height from 10 1/6 to 11 inches may be used. 

FEED TABLE 

Only one form height may be used on anyone machine. 
B. A fixed form limit is used in the A4002. The center stripe 

must be 2" from the right edge of all forms. 

The Feed Table is located on the right side of the A4oo2 accessible to a 
seated operator. The maximum capacity of the Feed Table is a stack of forms 
4 1/211 thick, which is approximately 500 accounts. To accomodate stacks of 
varying heights a feed table elevating knob is provided on the front of the 
A4002 to raise the table to the prescribed height. A thumb release just above 
the feed table elevating knob lowers the feed table. An adjustable form limit 
post is located at the center of the feed table. This post limits the forms and 
assists in their separation. After the forms have been loaded on the feeder 
table, the form limit post should be brought up to the back of the forms and the 
feed table elevated until the top form is level with the upper level indicator. 

Output Stacker 

The output stacker is located in the front of the machine under the control 
panel. The receiving tray located in the output stacker can be partially pulled 
out to facilitate the removal of a small stack of forms, or it can be pulled 
completely out for use as a tray to transport a large stack of forms. 

Operation 

The A4002 should be located at the operator's right when seated at the E2l50 
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console. The forms are placed in the feed table, face up, with the right edge 
toward the machine. The adjustable form limit post is brought up against the rear 
of the forms. The ON-OFF keys must be in the ON position on both the A4002 and 
the E2l50. 

The A4002 is started by either the AUTO FEED or the SINGLE FEED switch. The 
forms are picked up and transported past the rear heads to the output stacker 
face down, with the bottom of the forms toward the operator. The A4002 may be 
connected to the E2l50 without interfering with the normal posting run provided 
the ON-OFF switch of the A4002 is set to OFF. 

Trial Balance Operation 

Routine 

1. Clear the E2150 memory. 

2. Position the E2150 carriage in a trial balance programmed position (as in
dicated on the form layout). 

3. Load the feed table with a stack of forms with the top edge of the forms 
nearest the operator. Position the feed table so as the top form is level 
with the form height indicator. 

4. With both the E2l50 and A4002 turned on depress ei ther the SINGLE FEED or 
AUTO FEED switch. Single Feed allows only one form to be fed and read. 
Auto Feed causes a continuous cycle of feeding and reading forms at the rate 
of approximately 48 forms per minute until the feed table is emptied. 

Each form is fed into the Ready Station and then past the read heads and 
stacked in the output stacker. The data encoded on the form stripes is accumu
lated in the E2l50 memory. A programmed print operation of at least one data 
word is performed by the E2l50. Any number of these words may be programmed to 
print. 

In the event of a Read Error the operation will stop and the E2l50 will in
dicate to the operator that an error has occurred on the top form of the output 
stacker. This form should be removed. Depression of the Read Light switch on 
the E2l50 will restart the Auto cycle and eliminate any accumulative addition of 
the data from the misread form. After all forms from the feed table have been 
read, the misread form can be inserted and read. It should then be reinserted 
in its proper sequencial order in the stack. 

BALANCE TRANSFER OPERATICN 

Routine 

1. Clear the E2150 memory. 
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2. Position the E2l50 carriage in a Balance Transfer programmed position. 

3. vH th both the A4002 and E2150 turned on and a stack of forms loaded to the 
correct height in the feed table, depress the Auto Feed switch. This will 
cause a form to feed into the A4002 Ready Station where it will wait until 
a blank form is placed into the E2150 carriage throat. 

4. Both forms will feed at the same time. The blank form uill position at 
line #1. The form in the Auto Reader will feed from the Ready Station and 
be read. The data is transferred to the E2150 memory where it is block 
added for accumulated totals. 

5, As the blank form is being fed, the printed account number from the blank 
form should be indexed on the keyboard. This will allow verification of the 
form read and the form being transferred to. Twelve digits or less may be 
programmed to verify. Normally, three or four are used. The verify cycle 
begins as the blank form positions itself at line #1. Verify is a program
able feature and may be omitted if so desired. 

6. After a correct Verify, the printer will cycle and the carriage will move to 
a Write Ledger position. An auto cycle will be performed and the carriage 
will move to the starting Balance Transfer position. The carriage will open 
and the form will be written, encoding the data from the programmed memory of 
the E2150. During these printer cycles the auto reader was automatically 
feeding another form to the Ready Station. It will wait as before, until 
the next blank form is inserted in the E2l50 carriage. 

In the event of a read error, the top form from the output stacker should 
be removed. TIl\? Read Error lamp is depressed causing the blank card to eject 
from the carriage. Both cards should be set aside and handled at the end of 
the i3a1ance Transfer Operation. Depression of the Read lamp cycles the carriage 
camshaft to its starting postion and prevents any accumulated arithmetic operations. 

In the event of a write error on the blank card, the carriage must be positioned 
in a Write Correction stop. In this stop the form with the encoded write error 
is reinserted into the carria~e. It will position at line #1. A printer cycle 
will cause the carriage to move to an alternate write ledger position where an 
auto cycle takes place. During this cycle the carriage will move to the starting 
Balance Transfer position where the carriage opens and the form is written as 
before. 

(Draft E2150) For Form 3738 



Sec, VII aJRROUGHS - SERIES E2l50 INSTRUCT ION BOOK 6 

MECHANISMS AND ADJUSTr-'lENTS 

TRANSMISSION ASSEMBLY - Figure VII-2 

The transmission assembly is used to furnish power to the feeder and trans

port system and is made up of four sections, Reduction and Right Angle Drive Gear 

Assembly, Feed Cam Clutch Assembly, Drum Driver Assembly and the Drive Belt and 

Pulley Assembly. 

Pulley V is fastened on the motor drive shaft and is coupled to shaft S by 

V belt Wand pulley Y. Shaft S contains geared pulley T which drives the high 

speed rolls through a Gilmer belt. Shaft S also contains worm gear M which turns 

gear K to provide a speed reduction of 7.5 to 1, Shaft 0, which is driven by 

gear K, supplies power directly to the feeder clutch and contains geared pulley 

R which drives the feed rolls through a Gilmer belt. Shaft 0 also contains gear 

I which turns gear J mounted on shaft AB and supplies power to the Drum Drive 

through shaft AB, geared pulley AG, Gilmer belt AH, and geared pulley AK. The 

Feed Cam Clutch is a spring coupled clutch controlled by a solenoid and supplies 

power to the feed cam through geared pulleys and Gilmer belts. The drum is con~ 

stantly running and receives its power from a gear and Gilmer belt assembly driven 

by gear AK. 

The vacuum release valve C is operated qy cam D and removes the vacuum from 

the feeder after the form has entered the feed rolls. This prevents the form be

ing held against and dragged across the vacuum yoke as it is feeding into the 

machine. The vacuum pump is driven by the motor through one section of pulley V, 

belt Z and pulley AJ which is mounted on the pump shaft. The pump is an off 

center vane type pump and both the intake and exhaust are filtered to prevent 

wear or damage to the graphite vances by dirt. 
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DRIVE BELT AND PULLEY ASSEMBLY - Figure VII-3 

Tests and Adjustments 

1. To provide correct alignment of the motor with the transmission --

With a straight edge extended across the transmission side of transmission 

pulley B, the fact of pulley D on the motor should be parallel to and in con

tact with the straight edge. 

To adjust, square motor and move pulley D on motor shaft as required. Snug 

motor mounting bolts. 

2. To ensure positive drive of the transmission without escessive tension -

The tension of belt C between the motor and transmission should be just 

sufficient to prevent slippage. 

To adjust, move motor, maintaining test 1, as required. 

3. To provide correct alignment of the pump with the motor 

With a straight edge extended from the motor side of motor pulley D, the pump 

side of pump pulley H should be parallel to, and in contact with the straight 

edge. 

To adjust, square pump and move pulley on pump shaft as required. 

4. To ensure positive drive of the pump without excessive tension --

The tension of belt E between the motor and pump should be just sufficient to 

prevent slippage. 

To adjust, move pump, maintaining test 3 as required. 

REDUCTION AND RIGHT ANGLE DRIVE GEAR ASSEHBLY - Figure VII··4 

Tests and Adjustments - Figure VII-4 

Before making adjustments 1 through 3, loosen the set screws in parts E, G, I, 
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N, P and T. 

1. To ensure free running clearance of gears Band C --

With the major outside diameter of the teeth on gears B and C flush, collar I 

and thrust bearing J should be located against the front bearing support and there 

should be .005" to .007 11 clearance between collar G and the gear box casting. 

To adjust, position collars G and I as necessary. 

2. To ensure free running clearance of gears Band C 

With the major outside diameter of the teeth of gears Band C flush, collar 

P and bearing R should be located against the bearing in the casting and there 

should be .005" to .007 11 clearance between collar T and its thrust bearing. 

To adjust, position collars P and T. 

3, To ensure free running clearance of gears D and E --

With the right end of shaft L flush with the right end of sleeve E and sleeve 

E against the bearing in the casting, there should be .00511 to .007 11 clearance 

between collar N and thrust bearing 0 when 0 is against the casting. 

To adjust, position sleeve E and collar N. 

4. To ensure positive drive of the high speed rolls without excessive tension 

The tension of the high speed roll drive belt should be just sufficeint to 

remove the excessive whip of the belt. 

To adjust, move the idler pulley as required. 

5. To ensure positive drive of the feed rolls without excessive tension 

The tension of the feed roll drive belt should be just sufficient to remove the 

escessive whip of the belt. 

To adjust, move the idler pulley as required. 
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FEED CM1 CLUTCH - Figure VII-5 

Shaft J passes through the complete clutch and furnishes support for the clutch 

assembly. Shaft J is rotated by the main drive gears in the gear box and will ro

tate collar H which is fastened to it by screws I. As shaft J rotates, the fric

tion between it and spring G causes the turned lip on spring G to contact clapper 

L of the control solenoid. This tends to uncoil spring G and allow collar H to 

slip within spring G. When clapper L is pulled from beneath the lip of spring G, 

the spring will contract around collar H. This will cause spring G to rotate 

which will allow spring G to tighten around collar F and cause it to turn also. 

Collar F is a part of hollow shaft A. Therefore~ hollow shaft A will rotate and 

cause the drive pulley fastened to it to turn until clapper L is allowed to limit 

the lip of spring G again. 

The removal of the feed clutch may be accomplished as follows. Remove the 

geared pulley from the end of shaft A and remove the screws holding the bearing 

housing. Remove the bearing housing and while holding shaft A, uncoil spring G 

slightly and pull shaft A and spring G off shaft J. Cam C and collars E and H may 

be removed by loosening screws B, D and I respectively. To assemble the clutch, 

place collar H on shaft J and tighten screws I securely into the dog point holes 

in shaft J. Slide collar E on collar G of shaft A, with the spring retaining slot 

out. Place spring G inside sleeve K with the turned lip of spring G projecting 

through the cut in sleeve K. Place the spring and sleeve on collarF while rotat

ing the spring and sleeve clockwise until the horizontal lip of spring G slips 

into the spring slot of collar E. Slip the assembled shaft A, collar E, spring G 

and sleeve K over shaft J, until spring G limits on collar H. Uncoil spring G 

slightly and allow it to slip on collar H. Replace the bearing housing and geared 
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pulley on shaft A. 

Tests and Adjustments 

1. To ensure proper position of collar H --

The pointed ends of screws I must be located in the dog point holes of shaft J. 

To adjust, position collar H and tighten screws I. 

2. To ensure non-binding clearance of clutch members with sleeve K --

Clutch member F should have .00511 to .007" end play but maintain a maximum 

clearance of .014" between clutch members. 

To adjust, with collar H secured on shaft J (test 1) and the play of shaft J 

held against the clutch, force clutch member F against collar H and position cam 

C as necessary, 

3. To ensure proper timing of cam C --

With the lip of clutch spring G limited on the clapper of control solenoid 

and the movement of cam C taken up in the direction of rotation, the drop surface 

of cam C should be in alignment with the left radial surface of the roll on the 

vacuum control valve. 

To adjust, reposition cam C using care to maintain Test 2. 

4. To ensure positive release of feed clutch spring -= 

With clapper L held a.gainst the core of solenoid 1'1, there should be .020" to 

.025" clearance between the face of the clapper a.nd the end of the feed clutch 

spring. 

To adjust, move solenoid bracket as required. 

5. To ensure positive limiting of feed clutch spring 

Wi th clapper L in its normal pos i tion, the end of the clutch spring should have 
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• 010" less than a flush hold on the clapper. 

To adjust, weave the limiting tails on clapper L as required. 

6. To maintain correct timing between the feeder and the transmission 

With a six pound outward pressure exerted on the belt from the feed clutch 

6" down from the idler gear, the horizontal distance between the tips of the teeth 

at this pOint should be 2-11/1611 to 2-3/4". 

To adjust, move idler gear as required. 

FEEDER - Figure VII-6 

The feeder is used to separate the forms stacked in the feed hopper and feed 

them singly to the Ready Station as the feed clutch is picked. It uses a vacuum 

type form picker which is lowered to pick up the top form then lifted and rocked 

toward the feed rolls to feed the form. 

The front guide C keeps the top forms against the plastiC guide T and guide 

A keeps the top forms against the plates 0 containing the separators Q. The air 

from the riffler tubes D and R helps separate the top forms and causes the top 

form to rise and minit against the separator fingers Q. As the vacuum yoke G 

picks up the top form, it will pull it by the separator fingers Q which will 

prevent the second form from sticking to it and causing a double feed. 

Indicator S is used to indicate to the operator a definite position for the 

top form when elevating the feed table after the forms are stacked in the feeder. 

The feed pressure rolls K hold the form in contact with the feed roll N. 

The pressure roll shaft assembly may be raised and lowered by screw F on each 

side of the feeder. 

The Double Document and Drop count switch assemblies J and L have actuating 

arms and rollers over the feed roll N to sense the forms feed into the machine. 
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The Double Document switch J will sense the extra thickness of the forms if the 

feeder should try to feed two or more. The Drop Count switch L will sense the 

thickness of one form to indicate that a form has been fed. 

SOLAR CELL ASSEMBLY - Figure VII-6 

15 

A solar cell and light assembly (u) is mounted to the side frame. It is used 

to detect the oscillations of the feed cam (V). Each feed attempt will cause the 

cam to block the solar cell from its light source. This will Signal the electronic 

logic that a feed attempt is being made. 

Tests and Adjustments 

1. To obtain maximum efficiency of riff1er tubes --

a.) the tip of the center riff1er should have clearance with the feed roll 

not to exceed .031". 

b.) the top hole in the center riffler tube R should align with a scale 

splaced against the under side of the lips of stripper fingers Q. 

To adjust, a) Remove riff1er tube from mounting bracket and form as required 

with parallel pliers. 

b) position riffler tube as required. Reched step (a). 

2. With the feed table level with the bottom of the cut outs in the seperator 

clip brackets and a .050 guage placed on top of the table: the bottom of the 

3rd hole from the top of the side riff1ers should align with the top of the 

guage and the holes should point to the closest suction foot. 

To adjust, position as required. 

3. To provide a correct initial position of the feeder table --

The top of the form position indicator S should be even with the top of the 
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feed table when the table is manually raised to 1/8" below the cut outs in the 

form seperator assemblies. 

To adjust, loosen mounting screw in indicator S and position as required. 

4. To provide correct relationship of feeder parts 

a) both the vacuum foot and detection switch should be centrally located 

on their respection mounting shafts. 

b) the left transport idler roll should align with the belt and the feed 

pressure rolls K should be just outside each suction foot. 

To adjust, reposition as necessary_ 

5. To provide positive sensing of the double document switch J --

The DD should IImake" when two forms are fed but should not "make" when a 

single form is fed. 

To adjust, 'tum adjusting screw I unt i1 switch "makes" and then turn screw 

in opposite direction one turn. 

6. To provide positive senSing of the Drop Count Switch (L) --

The DCT switch should "break" when a fom is fed to the transport mechan ism. 

To adjust, turn adjusting screw until switch "breaks" and then turn screw 

in opposite direction 3/8" of a turn. 

7. To ensure that the forms enter the feed rollers squarely -

The feed table should be square with the knurled feed roller N. 

16 

To adjust, loosen the four mounting screws E and position the table as necessary. 

STRIPPER PLATE ASSEMBLY - Figure VII-7 

There are two stripper plate assemblies mounted on the feeder scale bar and 

each contain one stripper finger. The stripper fingers prevent feeding more than 
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one form. 

Tests and Adjustments 

1. To provide maximum efficiency of the stripper finger --

a) The horizontal projection of the finger (B) should be 1/32" above the top 

window slot in the bracket (A). 

b) The forward vertical surface of the finger should contact and be parallel 

to the bracket and the horizontal projection shouLd be perpendicular to the bracket. 

To adjust, a) loosen screw and position finger as required. b) weave 

seperator finger as required. 

2. To prevent double feeding of forms and to allow the center of the form to 

"float" 

The stripper 2.ssemblies should be located on the scale bar with their edges 

aligned with 24 and 64 respectively. 

To adjust, position as necessary. 

VACUUM YOYZ ACTUATING HECHANISM -I Figure VII-8 

The feed clutch engages when the clutch solenoid is picked. When the driven 

member of the clutch rotates, it rotates the geared pulley which drives belt N 

to tum cranl-tshaft M. This causes crankshaft M to rotate 3600 • As crankshaft M 

rotates, it drives link K which in turn drives cam J causing it to pivot on a 

stud in the feeder sideframe. 

As crankshaft M rotates from 0 to 90 degress, it causes cam J to rock counter

clockwise and roll I on arm H will be pulled down by the slot in the cam. As arm 

H is lowered, it causes the vacuum yoke B to be lowered to contact the top form in 

the hopper. 
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As the crankshaft M rotates from 90 to 180 degrees, link K causes cam J to rock 

clockwise to its normal position. As cam J rocks, roll I on arm H is lifted by 

the slot in the cam. As arm H is lifted, it rotates shaft D and causes arms E 

to lift the vacuum yoke shaft assembly C. As the vacuum yoke B is lifted, it 

picks up the top form. 

As the crankshaft rotates from 180 to 270 degress, cam J continues to rock 

clockwise. Cam S, being fastened to cam J, oscillates also and will cam roll G 

and cause arm F to rotate shaft C and rock the vacuum yoke toward the feed rolls. 

As the yoke moves the form horizontally, it inserts the form into the feed rolls 

Which feed it into the machine. 

As the crankshaft rotates from 270 to 360 degrees, the cams are rocked counter

clockwise to their home position. As cam S rocks, it allows the vacuum yoke to be 

rocked away from the feed rolls to its normal position. 

Tests and Adjustments 

1. To provide immediate movement of f~ed cam when the feed clutch is engaged --

With the feed clutch held disengaged by the clapper of the clutch solenoid 

and the spring removed from the detent R on cam J, the ca..'l1 should be manually 

rocked counter-clockwise until it is limited by the feed clutch spring. In this 

position, the upper right projection of detent R should be directly beneath the 

center of roll I. 

To adjust, mesh belt N with crank pulley M to bring cam J into approximate 

position, then move link K through screw L as required. 

2. To provide positive insertion of form into feed rolls 

With crankshaft M rotated 90 degrees, there should be 1/2" between the lower 

edge of the vacuum yoke and the separator plate assembly. 

To adjust, loosen screw A and position yoke as necessary. 
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FEED HOPPER ELEVATING ASSEMBLY - Figure VII-9 

The feed hopper elevating assembly elevates the feed hoppe 1/16" when the top 

form in the stack is sensed at pre-determined level. The sensing mechanism con

sists of lamp P, light sensitive photo cell R to control the circuit which picks 

solenoid B. The table lifting mechanism is actuated by the feed cam through a 

link from the feed cam to bellcrank N. 

If the solenoid is energized, it actuates pawl D which allows spring M to 

rock ratchet pawl assembly E counter-clockwise one tooth space of ratchet L. 

As the crankshaft rotates from 90 to 270 degrees, solenoid B is dropped which 

allows pawl D to drop back to its normal position in order to detent ratchet 

pawl assembly E after it is actuated. The large feed cam actuates bellcrank N 

through a link. As the bellcrank rocks clockwise, it drives link 0 which rocks 

ratchet pawl assembly E one tooth space of the ratchet. Detent pawl G drops 

into the next tooth space to hold the ratchet. Pawl D drops behind the step 

in the ratchet assembly. 

As the crankshaft rotates from 270 to 360 degrees, the cams rock counter

clockwise to their normal position. 

When the feed table release lever is operated, it rocks arm H clockwise which, 

through link J, rocks arm K and its projections release the pawls holding the 

ratchet and allow the table to drop. 

Clip S stabilizes narrow forms (Stubs) on machines with photo cell sensing 

and prevents forms raising above the stripper fingers as the yoke picks up the 

top form. 

Tests and Adjustments 

1. To allow pawl D to restore properly --

With the latch disc E in its extreme driven position, there should be .008" 

(Draft E2150) For Form 3738 



~ec. VII BURROUGHS - SERIES E2150 INSTRUCTION BOOK 

to .012" clearance between the end of pawl D and the step of latch disc E. 

To adjust, turn eccentric F as required keeping high side of bearing up. 

2. To allow pawl G to latch ratchet L --

With latch disc E in its extreme driven position, there should be .010" 

clearance between the face of the detenting tooth of ratchet L. 

To adjust, adjust eccentric I as required keeping the high side down. 

RIGHT FORM SUPPORT AND GUIDE - Figure VII-10 
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The right form support and guide assembly slides on bar G which is mounted 

on two cross braces of the feeder frame with bolt F. Guide C may be moved hori

zontally by lifting detent lever A which allows the guide to slide on bar G. 

Guide C may be lifted slightly and tilted away from the feeder to allow easier 

insertion of forms in the feeder. After placing forms in the feeder, the oper

ator should raise the feed table until the top form is level with the form level 

indicator, then the guide should be moved until there is minimum clearance be

tween it and the top form in the feeder. 

Tests and Adjustments 

1. To locate bar G in relation to feeder table --

Bar G should be level with and centrally located between the cutout in the 

feed table support bracket. 

To adjust, loosen bolt F and shift bar G horizontally. Turn screw E up or 

down to level bar G. Tighten bolt F. 

2. To allow clearance of forms with lower portion of guide C --

With a square placed on bar G and against guide C, there should be 3/16" 

clearance between the square and the bottom of guide C. 
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To adjust, move stud H in bracket I as necessary. 

IDLER AND DRUM CONTROL ASSEMBLY - Figure VII-ll 

The idler rolls, drum and high speed rolls are used to transport the form 

from the Ready Station to the Receiving Stacker. When the form is in the Ready 

Stat ion, its lower edge is approximately 1/4" beneath the idler rolls. 

tfuen solenoid F is ener~ized, its plunger pulls link H forward tripping cam 

E which releases arm assembly C. Spr ing B pulls idler assembly forward causing 

rollers A to limit on the drive drum Q. 

The formed lower arm K of the idler assembly releases the tip of spring J 

Which allows the spring to uncoil and tighten around the inner clutch members. 

This will cause the complete clutch assembly L to rotate with the drive drum. 

As the idler assembly is lowered, the lower formed ear N interrupts the solar 

cell M light source This is used as a signal to the electronic logic that a form 

is starting to be fed from the Ready Station. 

After the form has traveled approximately six inches, cam I contacts a roller 

.on the idler assembly and raises it which allows spring D to rock the cam E 

under the raised assembly. As the drum continues revolving the lower arm K 

contacts the spring clutch ear disengaging the clutch which prevents the clutch 

assembly from rotating with the drum. 

Tests and Adjustments 

1. To retain the idler, drum and high speed roll shafts in the machine --

The bearings for the idler down shaft, the drum roll shaft and the high speed 

shaft should be securely held in place When the hooks such as P, on the end of 

the idler down shaft and the left end of the drum roll and high speed roll shafts, 
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are wedged 1/2 to 3/4 the length of their camming surfaces over them. 
To adjust, turn the eccentric in the hook. 

2. To eliminate the effect of residual magnetism in the idler down solenoid -
The collar G should limit the plunger of the idler down solenoid .010" be

fore the plunger bottoms in the solenoid. 
To adjust, loosen the set screw in the collar G and manually bottom the 

plunger. Move the collar to limit against the solenoid bracket and snug the 
set screw. Pull the plunger out slightly and place a .01011 gauge between the 
collar and bracket and push plunger in until it limits on the gauge. While 
holding plunger securely, remove gauge and loosen set screw. Then move collar 
on the plunger until it limits on the bracket and tighten the set screw. 
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READ HEAD - Figure VII-12 

The read head is used to read the forms only and is mounted between the two 
sections of the drum. As the form leaves the ready station it passes over the 
read head which reads the magnetic data and transfers this to the Auto Reader 
Read Amplifiers. 
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RECEIVING STACKER - Figure VII-1h 

The receiving stacker is the receptacle for the forms after they have been 
read. As the form leaves the high speed rolls and passes through the stacking 
chute to the tray in the stacker, it actuates the bin jam switch. If the form 
does not clear the chute, it keeps the bin jam switch transferred and prevents 
any further operations. 

As the form leaves the chute, it should strike the front of the receiving 
stacker and settle to the pot tom of the bin without interference. 

Test and Adjustments 

1. To provide an indication of a form jam in the stacking chute --
The bin jam switch "Au should "make" before a form moves its actuating 

arm D out of the slot in the rear of the stacking bin. 
To adjust, loosen screws Band C and position switch A as necessary. 

2. To provide proper clearance for the forms in the stacking bin --
With the receiving tray J latched in the detents F and H, there should be 

1/32" to 1/16" play between the form and the back of the bin. 
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To adjust, snug detents F and H in their forward posi tion, insert receiving 
tray and force detents to rear as required. Remove receiving tray and tighten 
detents. 

3. To prevent interference by the stacking guides as the forms enter the stacking 
bin --

The form should enter the stacking bin squarely without interference by 
stacking guides E and G and all forms but 3" stubs should have 1/32" side play 
between the guide when lying in the bottom of the tray. Three inch stubs may 
have as much as l/h" side play. 

To adjust, loosen screws I and K and move guides as necessary. 
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POWER SECTION - Figure VII-1S 

Electrical power for the A4002 is upp1ied by the E2150 Electronic Bookkeep
ing Tc1achine. 107 to 127 VAC, 60 cycles, is required to run the motor. 

Mechanical power is furnished by the 1/3 H.P. inductive type motor Which is 
coupled to a transmission by a V belt. The transmission furnishes power to the 
feed rolls, conveyor assembly, and high speed drive rolls continually through 
geared pulleys and Gilmer belts. The transmission also furnishes power through 
a solenoid-controlled spring clutch to the feeder. The clutch is coupled to the 
feeder by geared pulleys and Gilmer belts. The transmisson also furnished 
power to rotate the drive drum at a constant speed by geared pulleys and a 
Gilmer b1et. 

The vacuum pump is coupled to the motor by a V belt, and operates any time 
the motor is running, the pump is a rotary vance type protected from dirt by 
two filters, one on the intake and one on the exhaust. Both the intake (vacuum) 
and the exhaust are used in the feeder to assist feeding the forms. 

THE FEEDER - Figure VII-16 

The feeder is operated by a large cam which is caused to oscillate by a 
crank shaft which is coupled to it by a connecting rod. The crank shaft is 
coupled through a Gilmer belt to the feed clutch on the transmission assembly. 
As the cam OSCillates, it causes the vacuum feed yoke to be lowered and its feet 
to contact the top form in the feeder. The vacuum then holds the form against 
the feet of the yoke when the yoke is lifted. As the cam completes its oscilla
tion, the vacuum feed yoke will lift the top form and advance it to the feed 
rolls. The yoke will then return to its normal posi tion. 

A table elevation photo cell senses the level of the top form in the feeder, 
prior to the lowering of the vacuum yoke. If the level of the top form is low, 
a solenoid is energized which allows the feed table elevating mechanism to raise 
the table 1/811 during the feed operation. 

The exhaust from the vacuum pu~p is directed between the forms from each 
side and the front by three tubes containing holes to direct the air. This 
causes the forms to riffle and aids in their separation during feeding. 

CONVEYOR SYSTEM - Figure VII-l7 

After the form is fed into the feed rolls, they advance it into the conveyor 
system. The conveyor is comprised of two belts driven by the feed rolls and 
moving over the top of a steel table. There is a row of steel balls held 
loosely on each belt, and as the form enters the conveyor,' it is held against 
the conveyor belts by the steel balls. The form then advances on to the Ready 
Station, where it is held by a metal limit and the belts slip beneath it. When 
in the Ready Station, the form covers two solar cells which allow the idler rolls 
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to drop. The lowering of the idler rolls causes the form to start into the drive 
drum assembly and also causes the feed clutch to pick and start another feed 
operation. 

READY STATION - Figure VII-l7 

As the form comes into the Ready Station, it contacts the form limit plates 
to align the magnetic stripes with the read heads. The form squares itself as 
it contacts this limit and also covers two solar cells. It always closes the 
Ready Station Align cell which given the signal that a form is in the R~ady 
Station and ready to be read. If the form covers the clipped corner cell, it 
indicates it is to be read and activates a signal to start read after the form 

moves til over the read heads. If the fonn has the upper I'i ght corner clipped 
off, it does not cover the clipped corner' solar cell, indicating the form 
should not be read as it passes over the read heads. 

While in the Ready Station, the form is -til over the drive durm and read 
head and also til under the idler rolls. 

IDLER ROLLS - Figure VII-18 

The idler rolls are used to cause a form to feed from the Ready Station into 
the high speed rolls and then to the receiving hopper. 

As the Ready Station signals a fonn ready, the Idler down solenoid picks 
and drops the idler rolls. These rolls hold the form against the drum and read 
heads and are raised by a rotating cam on the end of the drive drum shaft. 

The idler down assembly, when lo~ered, blocks a sp;ar ce;; wjocj caises a 
delayed pulse to pick the feed clutch. This starts another form into the ready 
station as the drive drum is feeding the active one out. 

DRIVE DRUM ASSEMBLY - Figure VII-l9 

The drive drum assembly is compr ised of a spli t, rubber c overed meta 1 drum 
with a spiral spring type clutch attached to the end of the shaft. This drum 
clutch is controlled by the idler down solenoid. When the solenoid is energized 
the idler rolls are lowered to the form. The solenoid also trips a clutch which 
causes a idler reset cam to revolve with the drum. This cam resets the idler down 
roller assembly after the form has been driven over the read heads. The read 
heads are located between the two sections of the drum. 

When the idler rolls are lowered, the form in the Ready Station is driven 
over the read heads approximately "t", at which time the start read signal is 
made high by the eelST RD solar cell. The form is read and passes around the 
drum into the high speed rolls. The sync pulse on the fonn controls the stopping 
of the read in the same manner as the E2l50. ' 
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HIGH SPEED ROLLS - Figure VII-19 

The hi gh speed rolls are directly beneath the drive drum and consist of eight 
rolls on a shaft driven continually by the transmission. Each of the driven rolls 
has a pressure roll above it to hold the form against it. 

The form enters the high speed rolls before the idler rolls are lifted, there
fore, the high speed rolls must slip on the form until the idlers are lifted. As 
the idlers are lifted, the high speed rolls take over and increase the speed of 
the form from 15" per second to approximately 62" per second. 

As the form leaves the high speed rolls, its momentum carries it into the 
output stacker Where it strikes the front of the receiving tray and settle be
fore the next form enters. 
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lihen a start feed switch is depressed, the top 
form (#1) in the feeder is picked up and inserted 
into the feed rolls where it actuates the drop 
count switch to stop the feeder. After passing 
through the feed rolls, the form is conveyed to 
the Ready Station where it is aligned for reading 
and actuates the Ready Station solar cell and the 
Clipped Corner solar cell. 

--- ---

As form #1 starts out of the Ready Station, 
the feeder begins another feed operation to feed 
the next form (#2) to the Ready Station. The 
Start Read solar cell is actuated and begins 
the Read operation as the form moves approxi
mately til out of the Ready Station. When form 
#1 is half out of the Ready Station, form #2 is 
just passing into the feed rolls. 

~lhen the form #2 is approximately 1" under the 
feed rolls, form #1 has moved apprOXimately 6t" out 
of the Ready Station. The high speed rolls take 
control of the form and drive it into the Receiving 
Stacker. As form #1 completely clears the Ready 
Station, form #2 is just entering it and continues 
on to the Ready Station. 
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POWER ON AND OFF SEQUENCE 

The auto reader receives its entire power from the cable connected E2150. 

The safety switch 54106, actuated by the case lid, must be closed to allow the 

Auto Reader to be started. 

Depression of the 54101 On-Off push button switch supplies -100 volts to 

pick the Control Relay K420l, thru N.C. POR contacts 21-22. The On-Off Switch 

is a latch-type switch. A second depression is necessary to release it. 

The Control Relay has the following functions: 

1. Contacts 2-3 supply the 115 V.A.C. to operate the fan. 

2. Contacts 4-5 are not used. 

3. Contacts 6-7 supply ground to the ground buss. 
\ 
" 
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4. Contacts 8-9 supply the +15 V.D.C. to the back plane distribution buss. 

5. Contacts 21-22 supply a hold circuit to the control relay from the -56V. 

This hold circuit thru POR contacts 25-26 will hold the control relay 

until after the POR has had a chance to drop out during the Off sequence. 

The -100 is thus removed ahead of the bias voltages, and the AR Power 

On signal is low before any other logic signals change. Stray turn 

off noises and false signals are gated out of the E2l50 with the AR 

Power On signal. 

6. Contacts 23-24 supply the -100 volts to pick the Motor Relay K4202, and 

the POR Relay K4203. The Motor Relay supplies the A.C. voltage to 

operate the motor. 

7. Contacts 25-26 supply the -4.25 V lamp voltage to Selective Read and 

Table Elevation lamps. 
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8. Contacts 27-28 supply the -15 V.D.C. to the back plane distribution 

buss. 

9. Contacts 29-30 supply the -4.25 V.D.C. to the back plane distribution 

buss. 

Picking of the POR Relay has the following functions: 

1. Contacts 2-3 cause the POR reset pulse to go to ground. This allows 

logic to control the Flip Flops. 

2. Contacts 4-5 supply +15 V to four solar cell lamps. 

3. Contacts 6-7 supply -100 V to the solenoid coils and back plane. 

U. Contacts 21-22 open the pick path to the control relay. 

5. Contacts 25-26 supply the hold circuit to the -56 V. (Refer to #5 

of Control Relay Functions.) 
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6. Contacts 27-28 allow the AR Power On signal to come high. This signal 

is gated to the E2l50 to suppress the setting of the Prog Cam FF during 

an Auto Reader Trial Balance. 

CLOCK 

The Au002 contains its own independent clock. It is the same type clock 

as used in the E2l50, and is used for logic control of the Auto Reader circuits. 

AR READY SIGNAL 

The Auto Reader ready signal consists of the output of either the Start 

Read (ST RD) or Count Down (CT DN) solar cell amplifiers. One of these signals 

is always high, therefore, the AR Ready signal will be high as long as there is 

power to the solar cell lamps. 
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The AR ready signal is fed to the set gates of the Single Feed (SF) and 

Auto Feed (AF) Flip Flops. These Flip Flops control the Feed Flip Flops, there

fore, until the solar cell lamps have had time to illuminate, and gain control of 

their amplifier, no form feed can take place. 

SINGLE FEED 

This is to describe a normal single feed operation with no form in the 

ready station. 

Depression of the Single Feed Switch (S4103) will cause a relay wetter 

output to go to ground. This high signal is gated with NOT AFFF'NOf DDFF'AR 

Ready to set the SFFF with the next clock pulse. The S~ signal will also re

set the Stop FF it it had previously been set. See Figure VII-21. 

Setting the SFFF causes the following events to occur: 

1. The next clock pulse sets the Feed FF through the AND Gate: NOT STOPFF' 

C2FF·RSTAFF·SFFF. 

2. The Feed Solenoid driver energizes the Feed solenoid which releases 

the Feed Clutch. 

3. The Feed Clutch causes the Feed Cam to oscillate and pickup a form 

from the table. 

4. Oscillation of the cam assembly causes the Count Down (CT DN) solar 

cell to be blocked. The CT DN SCA output goes to -4. This inverted 

signal will set the Count One (Cl) Flip Flop when the cam arm starts 

its return stroke. 

5. Further oscillation of the cam assembly causes the form to be injected 

into the feed platen and on into the ready station. 
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6. As a single form enters the ready station, being driven by the feed 

platen, it closes the roller actuated Drop Count (OCT) switch. 

7. The OCT switch and clock will reset the Feed FF which causes the Feed 

Solenoid to de-energize and disengage the spring clutch after one 

complete revolution. 

B. The OCT and SFFF and clock will set the Stop FF. Setting the Stop 

FF inhibits the set AND gate to the Feed FF. This prevents feeding 

a second form while the first one is traveling to the ready station. 

The Stop FF will be reset by a 15 usec pulse when the form reaches 

the ready station limit, and the Ready Station Align FF sets. Stop 

is reset at this time to prevent the Stop Feed lamp from illuminating. 

When the RSTAFF comes high, it will inhibit the set Feed AND Gate be

fore the Stop FF resets. 

The OCT Signal and clock also reset the C1FF. See Figure VII-21. 

9. See Figure VII~~ As the form reaches the Ready Station limit, it 

blocks the RSTA and clipped corner (CC) solar cells. The SCA out

puts go from ground to -4 V as the form blocks them. 

The RSTA SCA output is inverted and the next clock pulse sets the 

RSTAFF. The CCFF will not set due to the NOT SEL+CC Signal being low 

at this time. NOT SEL+CC is low because ST RD is low from the CC SCA 

output. 

10. See Figure VII-23. With RSTAFF high the form is now ready to be fed 

around the drum and be read by the read heads. 

An Auto Reader Control (AR Control) signal is needed from the E2l50 

(Draft E2150) For Form 3738 

35 



Sec. VII BURROUGHS - SERIES E2150 INSTRUCTION BOOK 

before the form can be fed from the Ready Station. AR Control is a 

signal indicating the E2150 is ready to accept information. It is 

comprised of: Nor OC'Nor PDFF·CC3·(ARP ON·FL). 
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11. The Nor IDN·RSTAFF·SFFF· (Nor ERFF'NOT LOCK·AR CONTROL) bring the Drop 

I signal high. This signal causes a solenoid driver to energize the 

Drop I solenoid. 

12. Energizing the Drop I solenoid causes the idler roller assembly to be 

unlatched. A spring then lowers the assembly and Idler rolls to limit 

on the form. When the assembly is lowered, an arm blocks the IDN 

solar cell making its SCA go to -4 V. The ION Signal is the inverted 

SCA output. See Figure VII-~~ • 

The Drop I solenoid also causes a spring clutch to be released which 

allows a restoring cam to rotate with the drum assembly. This cam 

will raise the idler assembly and a latch will latch it in its raised 

position. The latch is controlled by the solenoid plunger. The sole

noid will be de-energized at this time due to the low NOT ION signal 

inhibiting the Drop I signal AND Gate. 

13. The ION'RSTAFF signals will cause the SFFF to reset with the next 

clock p-111se.(FIG 2.~ 

14. With the idler rolls on the form, the form starts moving around the 

drum, (J'Jer the read heads. After the form has moved i", the CC ST / 

RD solar cell is unblocked. This causes the SCA output to go from 

-4 V to ground bringing the 5T RD signal hi gh. 

15. See Figure VII-23. The high ST RD·ION·NOT CCFF signals are fed into a 

pulse standardizer to produce a positive pulse 15 usec in width. The 
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output of this gate called Start Read, is gated to the E2150 to set 

the Read Ledger (RL) FF if the carriage is in a Read Ledger programmed 

posi tion. 

16. See Figure VII-~-+. The ST RD'RSTAFF'NOf CCFF signals are gated with the 

output of the X and Y Read Amplifiers. The infomation received from 

the Auto Reader Data X and Data Y read amplifiers, is handled by the 

E2150 in the same manner as information received from its own Read 

heads. Reading of pulses will continue until FF16 sets, the same as 

E2150 logiC. At this time, the RLFF will reset. 

17. See Figure VII-2.2. As the fom continues to feed around the drum, it 

will unblock the RSTA solar cell. When this happens, the SCA output 

goes from -4 to ground. This signal and the next clock pulse will 

reset the RSTA FF. Resetting the RSTA FF inhibits the data X and data 

Y read gates. 

18. The form travel continues into the high speed rolls where its speed 

is increased and it is ejected into the receiving tray ending a Single 

Feed Operation. 

AUTO FEED OPERATION 

This is to describe a normal auto feed operation, starting with no form in 

the Ready Station. 

DepreSSion of the Auto Feed switch S4l02 will cause a relay wetter output to 

go to ground. See Figure VII-21. This high signal called AF will cause: 

The AFFF to set by the AF·AR READY·NOf STOPPFF'NOf DDFF and CLK. 

The SFFF to set by the AF'NOf AFFF'Nar DDFF'AR REA.DY and cue 

The SFFF is set to cause the first form to feed. Thereafter, fom feed 
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will occur from a delayed I DN signal. 

The STOP FF to be reset if it had been previously set. 

Setting the AFF and SFF causes the following events to occur: 

1. The next clk pulse sets the Feed FF through the AND GATE: NOT STOPFF· 

NOT C2FF'SFFF'NOf RSTAFF. 

2. The Feed Solenoid driver energizes the Feed solenoid which releases 

the Feed Clutch. 

3. The Feed Clutch causes the Feed Cam to OSCillate and pick up a form 

from the table. 

4. See Figure VII-22. Oscillation of the cam assembly causes the count 

down (CT DN) solar cell to be blocked. The inverted output of the SCA and the 

Feed FF s igna1 will cause the CIFF to set as the arm starts its return stroke. 

5. See Figure VII-2l. The AFFF and CIFF signals are gated together to re

set the SFFF with the next clk pulse following setting of the CIFF. Resetting 

SFFF at this time prevents setting the STOP FF on this first cycle of Auto Feed. 

6. Further oscillation of the Cam assembly causes the form to be injected 

into the feed platen and on into the Ready Station. As a single form enters 

the Ready Station, being driven by the feed platen, it closes the roller act

uated Drop Count Switch. 

7. The DCT switch and clk will reset the Feed FF which causes the Feed 

solenoid to de-energize and disengage the spring clutch after one complete 

revolution. 

See Figure VII-2? .• The DCT switch and clk will reset the CIFF. 

8. As the form reaches the Ready Station limit, it covers the RSTA and 

CC solar cells. The low RSTA SCA output is inverted and the next clk pulse sets 

the RSTAFF. 

(Draft E2l50) For Form 3738 



Sec. VII BURROUG~ - SERIES E2150 INSTRUCTION BOOK 

The CC FF will not set due to the NOT SEL + CC signal being low at this 

time. 

9. With RSTA FF high, the form is ready to be fed around the drum and be 

read by the read heads. 

See Figure VII-~?t. AR control is a signal indicating the E2150 is 

ready to accept information. 

10. The Nor IDN·RSAFF'AFFF' (Nor ERFF,Nor LCCK·AR CONTROL) bring the Drop 

I signal high. This signal causes a solenoid driver to energize the Drop I 

Solenoid. 

11. The Idler assembly is dropped in the same manner as single feed and 

causes the IDN solar cell AMP to produce, through an inverter, a high I DN 

si gnal. 
~" 

12. The low IDN signal causes the Drop I signal to return to -4 allowing 

the Idler solenoid to de-energize. This will allow the Idler assembly to be 

latched up as the drum completes one cycle. 

13. See Figure VII-2.1.. The IDN signal is fed into a DMV. This mw wi 11 

produce a 15 usee positive pulse after an 80 ms delay. This delayed pulse to-

gether with AFFF'RSTAFF will set the Feed FF. Thus, another form is starting 

to be fed as the active form is being fed around the drum on its way to the 

receiving hopper. 

14. The Start Read signal and subsequent reading of the information from 

the form stripes is the same as explained in Single Form Feed. 

15. See Figure VII-2l. As the form thats being read clears the paper pan, 

the RSTA SCA is unblocked. This high Signal and clk will reset the RSTA FF. 
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The idlers reset after this occurs and the Drop I signal must wait for a new form 

to set the RSAFF. Once this happens, idlers drop and the cycle continues as before. 

16. Automatic feeding and reading of forms will continues until the AFFF 

is reset. 

~LANCE TRANSFER OPERATION 

This operation using both the E2150 and the A4002 requires the following 

special programming. 

Lane 56 and 52 (BC)are programmed for the Blank Card control of the E2l50. 

Lane 54 (FL) is programmed for the Feed Ledger control of the Auto Reader. 

Lane 66 (RL) is programmed for the Read Ledger control of the E2150. 

The E2l50 is used to accept a blank form where the transferred amounts are 

printed on the Balance Forward line. 

The A4002 is used to read the encoded amounts from the existing forms and 

place this information into the E2l50 memory storage. 

Operation: Figure:\2:D: 20. 

There are two basic functions, one dependent on the other, that must occur 

on this operation. 

One is the reading of the forms in the Auto Reader. The read takes place 

as the form feeds from the Ready Station, therefore, a Drop I signal must be 

received to initiate form movement from the Ready Station. The Drop I signal 

is inhibited until the E2150 carriage cam shaft reaches 950 and sets the REV 

and Paper Drive FFls. 

The other function is the Blank Card form handling in the E2150. This is 

controlled by the Program Cam Shaft, which is inhibited until the Prog FF sets. 
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The Prog FF is in turn inhibited until a form is in the Ready Station of the Auto 

Reader, making the Ledger Ready signal high. 

With the carriage in a proper programmed stop and the Auto Reader turned 

on, the Auto Feed switch is depressed. A basic feed takes place until a form 

is fed into the Ready Station. At this time, the Drop I signal cannot come high 

because the AR control signal is low. The AR control signal is waiting for the 

Reverse and Paper Drive FF's to set. The Auto Reader will remain in this condition 

until a form is fed into the E2l50. 

Next a form is inserted into the E2l50 carriage throat. The (FPS'CC3'NOT 

ERFF'NOT LOCK) and Ledger Ready sets the Program Cam and Blank Card FF's and a 

Blank Card procedure is started. 

At 950 of the Prog Camshaft CYCle, the CC2 will set the Rev FF. lOOms 

later, the PDFF will set allowing the AR control Signal to come high. This in 

turn brings the Drop I signal high, causing the idlers to be lowered and the 

form in the Auto Reader Ready Station to be read. Both forms are now moving 

at the same time. 

The form in the Auto Reader is read with its information placed into the 

E2l50 memory. Data that was read is now in MA 20/30, and accumulated data due 

to block add is in MA 30/60'70. 80ms after the idlers drop another Auto Reader 

feed cycle begins, feeding another form into the Ready Station. This form will 

not be fed from the Ready Station until the next time the REV FF is set at 950 

of the Program Cam Shaft. 

The form in the E2150 is fed to line -8 and out again to line #1. At 

this time, all form travel has stopped and the Printer Operate FF is set. A 

lOOms pulse, triggered from POFF will cause the MB #2 solenoid to pick. The 
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drive trip shaft then closes switch S770 to pick the Printer Trip Relay K9l4. 

Contacts 4 and 6 supply a high signal to set the Printer Trip FF. Contacts 1 

and 2 remove the +35V from the keyboard wetting circuit. Contacts 1 and 3 

supply the hold circuit for the +35 sense relay Kll02. 

If Verify is not programmed, the tappets will fire and. the printer will 

operate and print the desired number of balances on the form. The printer 

will then cycle into a write ledger mode where the form will be written using 

the E2l50 memory data. 

42 

If Verify had been programmed by pinning lane 58, the firing of the tappets 

would have been held up until after the verification logic finished. This would 

be accomplished by the Verify signal. NOT ERFF'SET POFF signal setting the 

Verify FF. Verify FF in turn causes the lock solenoid to pick opening the 

tappet pick Circuit. The Motor Bar 2 solenoid would pick causing the drive 

trip shaft to close swi tch S770, This in turn picks PT relay (K914) and contacts 

4-6 set the PTFF'(PTFF'VFF'POFF) cause FF6 to set and the Verification logic 

begins, 600 usec later, if a good verification was received, the VFF resets. 

This is turn resets lock .. and the tappets can fire. 

The cycle will start again when a ledger is placed in the E2150 carriage 

throat. 

At the end of the Balance transfer operation, the accumulated totals can 

be printed from MA30 on single stripe and ~A60 and 70 on Dual Stripe machines, 

mIAL mlANCE 

This operation using both the E2l50 and A4002 requires the following 

special programming: Lane 56 and 54 (FL) are programmed for the Feed Ledger 
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Control of the Auto Reader. 

Lane 66 (RL) is programmed for the Read Ledger Control of the E2l50. 

The E2150 is used to accept and store information received·from the A4002 

read amplifiers. 

The A4002 is used to read the encoded amounts from the existing forms and 

gate this information into the E2150 memory storage. 

OPERATICIIT (FIG ZO) 
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There are two functions to this operation. One is the feeding and reading 

of the forms in the Auto Reader. The automatic operation of the Auto Reader is 

dependent on the CC3, FL and NOT POFF signals from the E2150. FL is controlled 

by a programmed stop position. The NOT POFF signal is high when the printer 

is in a static condition. CC3 is high between 3550 and 1150 of the Printer 

cycle. 

The other function is the printing of as many balances as programmed. 

Normally, this is only one. The printer cycle is controlled by the Trial 

Balance IT. 

With the carriage in a proper programmed stop and the Auto Reader turned 

on, the Auto Feed switch is depressed. A basic feed takes place until a form 

is fed to the Ready Station. At this time, the NOT POFF and CC3 and NOT 8C 

allow the AR control signal along with RSTAFF and AFFF to bring high the Drop 

I signal, which causes the idlers to drop. 

After the form moves i", the Start Read signal sets the RLFF. The form 

passes over the Read heads and a normal read takes place. The information 

from the Data X and Data Y Read Amplifiers is gated to the E2150 with the ARP 
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QN·FL signals. This information is handled in the same manner as if it were 

received from the E2l50 Read Amplifiers. 

The Trial Balance FF will be set at the end of a good read and the E2l50 

proceeds into a normal Trial Balance, block adding the amounts from 20 and 30 

to 60 and 70 on a dual stripe machine) or 20 to 30 on single stripe machines. 

The reset Trial Balance FF signal then causes the Printer Operate FF to 

set to begin a normal printing operation. 

44 

During this time, another form has been in the process of feeding into the 

Ready Station. If only one printer cycle was programmed, the operational speed 

of the two units is such that the printer is now waiting for another Auto 

Reader cycle. Thus, as a form causes the RSTAFF to set, the drop I signal be

comes high and another Read cycle is started. If more than one balance was 

programmed to print, the form would more than likely position into the Ready 

Station before the printer reached another FL position. In this case, the Drop 

I signal is delayed until both FL and CC3 are high at 3550 of the printer cycle. 

All forms are read with the accumulated data being stored in MA 30 on 

Single Stripe, or MA 60 and 70's on Dual Stripe. 

STOP FEED OPERATION 

The stop Feed Operation provides a means for the operator to stop the A4002 

without disturbing a feeding or reading operation already in progress. When 

the Stop Feed switch S4l04 is depressed, it causes a relay wetter output to 

set the Stop FF with the next clk pulse. See Figure VII-21 • 

The STOP FF signal will cause the Stop Feed lamp to illuminate and the AF + 

SF FF's to reset with the next clk pulse. 
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Depression of the Stop Feed Switch during an AF at the time of form move

ment from the Ready Station, will still allow a new feed to take place. How

ever, the Drop I Signal cannot come high as the form limits in the Ready Station 

because the AFFF is reset. The operation will cease with a form in the Ready 

Station. 

The following five methods are used to set the STOP FF: 

1. By the Stop Feed Switch as discussed above. 

2. During a Single Feed Operation by the DCT switch. It is set at this 

time to prevent feeding a second form while the first one is traveling to the 

Ready Station. 

3. By improper stacking of forms in the receiving hopper causing the bin 

jam switch to close. The Stop FF will set the next time a form sets the RSTAFF 

and produces a Drop I Signal. 

4. 5oOms, after the count down has reached two. The delay is necessary 

because a form could be picked up on the second feed attempt. If so, we do 

not want to stop the operation and the set AND gate would be blocked by the 

AFFF signal before the 500ms DMV times out. 

5. See Figure VII-?~. During a Double Document Clearing Operation. It 

is set at this time to reset the Double Document FF When the I DN assembly re

stores. The Stop FF also causes the STOP feed light to come on during D.D. 

clearing. 

DOUBLE DCCUMENT OPERATION 

The Double Document Operation consists of two parts: 

A. The Detection Operation. 

It consists of a roller actuated switch located on top of the Feed 
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platen. It is adjusted to allow one form thickness to pass without the switch 

making contact. 

See Figure VII-Z4-. If this switch (S4108) is closed during a feed operation, 

the next elk pulse wi 11 set the DD FF. The outputs of this FF function are as 

follows: 

1. The OOFF signal will cause a Sol Driver to illuminate the DD light. 

2. The NOT DDFF signal inhibits the illumination of the STOP FEED light 

at the time of DO detection. 

3. The DOFF signal and elk, resets either or both the SF and AF FF's. 

4. The NOT DDFF signals inhibit the AND gates to prevent setting the AF 

or SF FF's if their push button control switches are used. This Signal also in-

hibits the Ledger Ready signal to prevent feeding a form in the E2l50 while a 

DD condition exists. (F IG Zo). 

B. The Clearing Operation 

This consists of a method to cycle the forms from the Ready Station 

wi thout read ing them. 

Depression of the DD front panel switch (S4l05) will cause two relay 

wetter outputs to go high. 

One such wetter allows the 00 CLR signal to make the Drop I signal high, 

which in turn causes the Idler assembly to drop. This will cause the forms to 

be fed from the Ready Station into the receiving hopper. ( FIG 23) 

The other output of this OD clr wetter will allow the next c1k pulse to 

set the CCFF. This is done to inhibit the Start Read Signal and inhibit the 

outputs of the Data X and Data Y signals. the NOT DDFF signal is used to inhibit 
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the reset AND gate to the CCFF. This is to prevent resetting the CCFF which is 

inhibiting the read. (FIG 22) 

The other relay wetter output called DD, is used to set the Stop FF on 

Double Doc clearing. Stop FF will remain set until the next initiation of an 

AF or SF. 

Setting of this FF will allow the DDFF to reset as the Idler assembly is 

being restored. 

CLIPPED CORNER 

The Clipped corner FF allows a form to be fed through the A4002 without 

being read. See Figure VII-ZS. If the CCFF is set, the Start Read signal will 

be low as the form is fed from the Ready Station, and the form is not read as 

it travels to the receiving hopper. 

The normal method of picking CCFF is for the CC solar cell output to be 

high as a form limits on the Ready Station limit plate. (assuming the form is 

clipped.) The ST RD signal being high at this time will cause Nor SEL + CC to 

be high. This gated with NOT ION and the high RSTA will allow the next clk 

pulse to set the CCFF. The not CCFF signal inhibits the Start Read signal and 

the form is not read. 

The CCFF is normally reset as the RSTA solar cell is unblocked and the 

NOT IDN signal goes high. 

The other reset gate functions as follows: 

If a form enters the Ready Station slightly skewed, its possible for the 

RSTAFF to set prior to the blocking of the clipped corner solar cell. When 

this happens, the CCFF will set and remain set until the form squares itself 

against the limit plate. 
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The inverted NOT SEL + CC signal j along with CCFF'NOT DDFF'NOT IDN will 

reset the CCFF with the first clock pulse following the blocking of the CC 

solar cell. A normal read then takes place. 

CCUNT DOWN OPERATION - Figure VII-Z2 .. 

The count down operation consists of a method of stopping the feed cycle 

if a form is not picked up in two attempts. 

There are two Flip Flops used to detect the number of attempted feeds. 

The Count One (Cl) Flip Flop is controlled by the inverted output of the 

CT DN SCA. The CIFF will set as the Feed Cam Arm starts to restore after the 

first form pickup try. If a form is picked up and injected into the feed 

platen, the DCT signal will reset the ClFF with the next clk pulse. DCT also 

resets Feed FF and no further attempts are made. 

u8 

If a form failed to get picked up, the Feed Clutch cycles again. As the 

Cam Arm starts to restore during this second attempt the C2FF will set. Setting 

the C2FF controls logic to stop the operation. 

COUNT DOi1.TN OPERATION - AUTO FEED - Figure VII- 2,2. 

As the Cam Arm starts to restore on the first attempted pickup, the ClFF 

will set due to the SCA inverted output going from ground to -uV. 
Setting of the CIFF will cause the SFFF to be reset with the next clk 

pulse. 

See Figure VII-22. As the cam arm starts to restore on the second feed 

attempt, the C2FF will set, Setting the S2FF at this time will allow: 

1. The AFFF and Feed FF to reset with the next clk pulse. See Figure VII-ZI. 
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2. The table elevation solenoid to pick causing the raise pawl to become 

active. The table will raise on the next attempted feed. 

3. A multivibrator to trigger, and afeter a 500rns delay, will produce a 

15 usec pulse. This pulse gated with C2FF'NOT AFFF will set the Stop FF. This 

will stop the cycle, and illuminate the NO FEED lamp. 

If a form was picked up on the second try, it would be injected into the 

DCT switch before the 500rns DMV times out. When this happens, the AFFF will 

be set again through DCT'C2FF'Nor SFFF. The setting of AFFF will prevent the 

DNV pulse from setting the STOP FF by inhibi.ting the set AND GATE with the AFFF 

signal. 

Drop Count resets C1FF, therefore when AFFF sets again, C2FF will be reset 

with the next clk pulse. Thus, the Automatic Cycle of feeding forms remains 

unbroken as the cycle continues. 

COUNT DOhlN OPERATION - SINGLE FEED 

The operation is exactly the same as Auto Feed except for the method of 

resetting the SFFF when form piCkup fails. 

An AND gate with C2FF and the SOOms DMV pulse wi 11 reset the SFFF if form 

pickup fails. If a pickup is made on either try, the SFFF is reset in the 

normal manner by the IDN'RSTAFF signals. The C1FF in this case is reset by the 

DCT signal and NOT C1FF'SFFF'CLK reset the C2FF. 

BIN JJlJ1 LCXiIC - Fi gure VII-Z 3 • 

The Bin Jam switch (S4109) is located above the receiving hopper. This 

switch controls the Drop Idler solenoid circuit, preventing Idler drop if 

improper form stacking occurs. 
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The Bin Jam signal is high only during the time the Drop I signal is high 

and a jam is holding the switch transferred. 

If the switch transfers, it has no effect on the next feed until the form 

reaches the Ready Station limit. At this time, the RSTAFF signal brings the 

Drop I signal high and through a relay wetter the Bin Jam signal comes high. 

The idler solenoid is not energized at this time because of the transferred 

Bin Jam switch. 

50 

See Figure VII-21. The Bin Jam signal will set the Stop FF with the next 

clk pulse. This in turn will reset the AFFF, causing the DROP I signal to go 

low. 

If the SF push button is now depressed with a jam still present, and a form 

in the Ready Station, the SFFF will set bringing high the Drop 1. Drop I brings 

high Bin Jam. Bin Jam sets the STOPFF and the two reset the SFFF with the next 

clk pulse. This allows the operator to clear the Bin Jam without the Idlers 

dropping and sending another form into the receiving hopper during the clearing. 

TABLE ELEVATION CON1ROL - Figure VU'~2'. 

The Table Elevation Control is a mechanism to control the automatic raising 

of the form table during a machine cycle. The correct table height will be main

tained at all times. This insures proper form piCkup during the feed cycle. 

The Electrical part consists of a Photo Cell, Light source, and logic 

circuit to control the solenoid driver that energizes the Table Elevation 

Solenoid. 
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During an AF or SF operation, the light source to the photo cell is normally 

blocked. A darkened cell presents a high resistance to its circuit somewhere 

over 1 MEG OHMS resistance. This causes the base of the Inverter transistor to 

be reversed biased and cut off. With the inverter output at -4v, the solenoid 

is not being energized. 

wnen the level of the forms has diminished to a point where light from the 

lamp strikes the photo-cell, its resistance changes to "a low value. This low 

value allows the Inverter transistor to be forward biased and the collector 

output to go to ground. The solenoid driver conducts and the elevation solenoid 

picks dropping the pawl into the ratchet. The next feed attempt will cause the 

elevator to raise one step. 

The CT DN signal on the AND gate is used to disregard a high signal from 

the inverter at a time when the forms are being pushed down by the suction foot. 

This insures that only during normal form riffling will the sense circuit function. 

Table Elevation will also be initiated if the count down reaches two, re

gardless of whether light is seen on the photo-cell. In most cases, light would 

be seen by the photo cellon the count of 2, and elevation would be initiated 

in the regular manner. 

SELECTIVE READ - Figure VII- 2S'. 

The selective read feature of the Auto Reader provides for automatic 

selection of accounts by category, for obtaining a trial balance without the 

necessity of removing and refilling the accounts. 

A hole, located at one of 24 positions along the top of the form, is used 

to select the form to be read by the Auto Reader. 

A solar cell, located on a sliding bracket, is used to change the category 
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of which hole position will be read. Only the forms punched in the correspond-

ing position, that aligns with the photo cell, will be read. The read operation 

is by-passed on the other forms, but they are fed through the Auto Reader to 

maintain their correct sequencial order. 

A toggle switch, Figure VII-U mounted on top of the control switch panel 

bracket must be set to the "Select Read" position for this o~ration. When 

set at "normal" position, regular operations are performed, reading all the 

ledgers except those with cut corners. 

The holes in the ledger are to be located and punched according to the 

following specifications: 

1. i" in diameter. 

2. Round, punch by a standard hand punch. 

3. + The first hole center is 1 i" (_ 1/32) from the right edge. The hole 

positions are numbered from right to left. 

4. Holes are 3/8" (~ 1/32) apart, center to center, but this tolerance is not 

cumulative. 

5. The center of the hole is i" (! 1/32) below top of form. 

6. There must be at least i" space between the last hole and the left edge 

of the form. 

Se 1 Read Opera t ion 

See Figure VII-Z~. As a form enters the Ready Station, the first solar 

cell to be blocked will be the Select Read. Its SCA output goes to -4V. This 

iverted signal, and the Select RD toggle switch output will cause the Nor SEL 

+ CC signal to go to ground. If a punched hole does not align with the Select 
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RD cell as the form limits in the Ready Station, the CCFF will set. Setting the 

CCFF results in the form passing out of the Ready Station without being read by 

inhibiting the Start Read Signal. 

If a punched hole aligns with the SEL RD solar cell as the form limits, the 

SCA output will go to ground. The inverted signal now inhibits the NOT SEL + CC 

AND gate and the NOT SEL + CC signal is low. The CCFF is not set and normal read-

ing takes place. All forms are passed through the machine and only those forms 

with a hole punched that corresponds to the selected setting of the solar c€ll 

are read. 

SIGNALS AND TEffi1S 

AF Auto Feed. A signal developed from the AF front panel switch, 

that sets the SF and AF FFls. 

AR CONTROL Auto Reader Control. A signal developed in the E2l50 used to 

allow a form to feed from the Ready Station. 

AR READY Auto Reader Ready. A signal developed by the CT DN or CC 

solar cells that prevents starting an operation until the Solar Cell ampli-

fiers have gained control of the logic. 

AUTO READ X .. Y Auto Read X + Y. The X and Y outputs of the Auto Reader X and 

Y Read Amplifiers. 

AR P01~'ER ON Auto Reader Power On is a signal generated by the picking of 

the Power On Relay that conditions the logic control of the E2lS0. 

BIN JAN Bin Jam is a signal developed from the cloSing the Bin Jam 

switch located in the receiving hoppe. 

CT DN Count Down. A signal developed each time the feed cam oscillates. 

DCT Drop Count. A signal developed from the closing of the DCT 

switch as a form enters the Ready Station. 
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DD Clr Double Document Clear. A signal developed from the closing of 

the Front Panel DD switch which is used to clear forms from the Ready Station 

without reading them. 

DMV Delay Multivibrator. A signal taken from the 500ms DMV used 

to reset the SFFF. 

DROP I Drop Idlers is a signal used to energize the Idlers solenoid 

and cause a form to be read. 

I DN Idler Down. A signal indicating whether the idler rolls are 

in a raised or lowered position. 

LEDGER READY Ledger Ready is a signal indicating to theE2l50 that a form 

POR 

SCA 

is in a position to be read. 

Power On Reset is a signal used to reset all Ah002 FF's as 

the power comes on. 

Solar Cell Amplifier is the electronic card used in conjunction 

with the solar cells. 

SEL + CC Select or Clipped Corner is a signal developed by solar cells 

to control whether a form should be read. 

SF Single Feed is a Signal developed from the depression of the 

Front panel SF switch used to feed a single form. 

ST RD ST RD is a signal from the STIRD + CC solar cell indicating the 

form has moved i over the read heads. 

START READ Start Read is a signal from the A4002 to the E2150 to set the 

RL FF and allow information to be processed. 

STOP Stop is a Signal developed from the depression of the Front 

Panel Stop or DO switches. 
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FLIP FLOP IDENTIFICATION 

Standard E2l00 Flip Flops are used in this machine. 

DESIGNATION 

AF 

CC 

Cl 
C2 

DD 

FEED 

RSTA 

SF 

STOP 

SOLAR CELLS 

NAME 

Auto Feed 

Clipped Corner 

Count One 
Count Two 

Double Document 

Feed 

Read Station Align 

Single Feed 

Stop 

FUNCTION 

Controls Automatic feed of forms. 

A control FF that determines if a form is 
to be read. 

Count down Ffts used to detect the number 
of feed attempts. 

A control FF to stop the operation if 
double feed occurs. 

Used to cause the Feed solenoid to 
energize. 

A Flip Flop used to signal the logic 
that a form is in the ready station. 

Controls single feeding of forms. 

A control FF used to stop the operation. 

Five solar cells of the type used in the E2150 are used in this machine. 

The solar cell works on the principle of developing a voltage and current 

inside the cell when an external light is applied to it. 

DESIGNATION 

CC ST/RD 

CT DN 

I DN 

RSTA 

(Draft E2l50) 

NAME 

Clipped Corner 
Start Read 

Count Down 

Idlers Down 

Ready Station Align 

FUNCTION 

Used to detect forms with corners clipped 
and provides ST RD t..rhen form moves til 
out of ready station. 

Used to detect wh~n a feed is being 
attempted. 

Used to detect when the idler roll 
assembly is lowered. 

Used to detect presence of a form in the 
ready station. 

For Form 3738 
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DESIGNATION 

SELECT READ 

PHaro CELLS 

NAME FUNCTION 

A solar cell used on the feature Select 
Read, that controls reading certain forms. 

One photo cell is used in this machine. It works on the principly of vary-

ing its resistance when an external light is applied. The cells resistance drops 

when light is applied. 

FUNCTION 

TABLE ELEVATION Used to detect low table height which causes the table to raise. 

RELAY IDENTIFICATION 

NUMBER NPJ.1E 

K420l 

1\4202 

1<4203 

Control 

Motor 

Power On Reset 

SOLENOID IDENTIFICATION 

NUMBER NAME 

14101 Drop Idlers 

L4l02 Feed 

L4103 Table Elevation 

SWITCH IDENTIFICATICN 

NUMBER NAME 

S4l0l On-Off 

(Draft E2l50) 

FUNCTION 

Used to supply voltages to the A4002. 

Used to run the motor. 

Used for voltage controls after Control Relay is 

picked. 

FUNCTION 

Causes the idler rolls to be lowered onto the form. 

Allows the feed clutch to cycle to pick up forms 

from the table. 

Controls a mechanical pawl, which when active will 

raise the elevator on a feed attempt. 

FUNCTION· 

Turns D.C. On-Off to Auto Reader. 

For Form 3738 
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SliITCH IDENTIFICATION - continued 

NlJ}1BER 

Sh102 

S4103 

S4104 

S4105 

S4106 

S4107 

S4108 

S4109 

S4110 

NAME 

Auto Feed 

Single Feed 

Stop Feed 

Double Document 

Safety 

Drop Count 

Double Document 
Indication 

Bin Jam 

Select Read 

(Draft E2150) 

FUNCTION 

Auto Feed control 

Single Feed control 

Signals that the feed operation has stopped. 

Allows clearing a double form from the ready station. 

Turns off power to Auto Reader when lid is raised. 

Signals that a form is being fed into the ready 

station. 

Signals that more than one form is being fed into 

the ready station. 

Signals that the forms are not stacking properly in 

the receiving hopper. 

A switch controlling the use of the Select Read 

Feature. 

For Form 3738 
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INDEX REGISTER FEATURE 

The Index Register Feature (IR) is a programable method of indexing the Memory 

Address to which data is to be computed by coding the data word with the address to 

be acted upon. This feature may be used on E 2150 style systems after Serial #E3l07. 

The use of this feature allows a categoric distribution of data during a 

routine trial balance operation. It enables amounts transferred to P during Tl time 

to be added during T5 time to the Memory Address indexed by columns 11 and 12 of P. 

PROGRAMING 

Two lanes of programing are involved with this feature. Lane 56 (S1) must be 

programed when either of these control lanes are to be active. 

Lane 58 Memory Address C Arithmetic (MAC) 

When lanes 58-56 are pinned the MAC signal will cause the MART and MARU FF's 

to be set equal to the decimal digit of columns 11 and 12 of P. Setting of these 

Flip Flops occurs during the 9 search of T2 time. The MAC signal will also cause a 

P to C algebraic addition to take place during T5 time. 

Lane 60 Ten Digit Arithmetic (TDA). When lanes 60-56 are pinned the TDA 

signal will cause columns 11 and 12 of P to be cleared during T2 time so that only 

columns 1 thru 10 will contain data to be used in all other T times. 

Two examples of programing are listed below explaining applications of this 

feature. 

EXAMPLE #1. 

In this example the type of loan is coded in columns 12 and 11 along with the 

amount of the loan in the 1st ten digits of the same word. This word is encoded on 

the ledger stripe along with the other information. During the machine cycle, 

(Draft E 2150) For Form 3738 
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after reading the ledger, a transfer of this word is made to P. The register (M.A.) 

is selected during T2 and the 1st ten digits of the word accumulated in the selected 

memory. Thus at the end of a trial balance a complete breakdown of each type of 

loan has been made along with a grand total of all loans. 

EXAMPLE #2. 

In this example a more complete analysis of a trial balance is desired. This 

example might be on a mortgage accounting application where the desired results are 

to produce, as a by-product of the trial, anyone or more of several categories 

concerning the mortgage loan accounts. 

Each loan account will have encoded on the stripe one word into which all 

pertinent information about the account is stored in two digit codes. During the 

trial balance several stop positions are used to isolate and select the desired 

code. The total of the account is then accumulated into the selected code result

ing in a grand total of all accounts containing such a code. Different codes 

(categories) may be selected during the trial balance by changing a predetermined 

factor such as 1,000.00 or 10,000.00. In this way any number of categories may be 

selected during the trial balance operation. Each category selection during the 

trial requires a different set of carriage positions to obtain the desired results. 

In the example below the 2 digit codes are encoded in MA21 on the ledger card. 

The loan balance of $10,000.00 is encoded in MA2.5. The desired result is a total 

of all outstanding loans at .5 1/4% (code #4.5 encoded in digits 4 and 3 of word 21). 

The constant (CFM) to be used to cause a left hand shift in this case is 

1,000,000.00. 
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MA25 = $10,000.00 

CAT. G. L. I.R. T.L. 

MA21 = COL. 12-11 10-9 8-7 6-5 4-3 2-1 

CODE 56 45 82 

CATEGORY T. L. = TYPE OF LOAN I.R. = INTEREST RATE G. L. = GEOGRAPHIC 
LOCATION 

80 = G.I. 43 = 4% 55 = North 

CODES 81 = F.H.A. 44 = 4 1/2% 56 = N.W. 

82 = Conventional 45 = 5 1/4% 57 = N.E. 

Six carriage positions are needed on this application to isolate the one category 

desired during the trial balance operation. Stops #5 and 6 are for credit amounts. 

STOP # 1 2 
31 

4 5 6 

I LN3 s 

LN~ I < <I 
A N N A N T N 
B A R A T S T 
C R S R N S N 

MA 21 10 25 10 
RLN TDA AM3 MAC MAC 

FL. RPT RPT TDA TDA 
RPT DSR RPT RPT 
CFM SP SP 
M CNT CNT 

RE 

A stop by stop analysis of the operation is as follows: 

stop #1: Read ledger in Auto Reader. Block Add to 60 I S and 70 IS. 

(Draft E 2150) 

Sub Total MA21, Add B. 

Multiply by constant MA 02. 

B now = 4,582,000,000.00 
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Stop #2: Read 10 digits of B, Subtract C10 

B now = 4, SOO, 000, 000. 00 

stop #3: Read MA2S, Add B and A 

Check for status of A, if + basic tab to #4 

if - skip to stop #S. 

B now = 4,SOO,010,000.00 

70 

Stop #4: Total B add to MA4S using the MAC to select MA4S. Also use TDA to 

add only columns 1 thru 10. 

CNT in col 10 keeps a total of the number of loans. 

Ret in lane S reads next ledger. 

CREDIT ROUTINE: STARTING AT STOP #3 

Stop #3: Read M2S Add B and A 

Check for Status of A. If Minus skip to #S. 

Assuming the loan was 10,000.00 -

B would now equal 4,499,990,000.00 

Stop #S: Total A (10,000.00-) 

Subtract B 

Subtract C10 

B now equal to: 

Stop #6: Total B 

(Draft E21S0 

MAC (Add to MA4S) 

TDA (Add 10 digits only) 

CNT (Count number of loans) 

RE (Reverse Entry so as to 
Credit Amount) 

MA4S = 

4,499,990,000.00+ 

10,000.00+ 

4, SOO, 000, 000.00+ 

10,000.00+ 

4,SOO,010,000.00+ 

4,SOO, 010, 000.00 

10,000.00-

10,010,000.00-

10,010,000.00-

For Form 3738 
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INDEX REGISTER LOGIC 

There are three changes of 2100 logic when the Index Register feature is pro

gramed. Two of these are active during T2 time, the other during T5 time. 

Ten Digit Arithmetic (TDA) (LN 60) 

The TDA signal controls the "write" signal during T2-s4 when P is being written 

from the MR's during the search for the 9 print position. If the TDA lane 60 and 

SL lane 56 are pinned, no "write" will be made to "P" during DDll or DDMSD. Thus 

P will contain 10 digits of data for the rest of the electronic cycle. 

LN56 (SL) 

LN60 (TDAl 

WR;t 0 WRITE 

T2·S4 

PAGE 113 

Memory Address C Arithmetic (MAC) (LN58) 

The MAC signal controls setting the address Flip Flops during T2-s4 when the 

WRFF's are equal to zero. The MARU FF's will be set during DDll and the MART FF's 

during DDMSD, thus columns 11 and 12 control the address to which amounts in the 

other columns will be added to during T5 time. 
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"\ r-... 
IN 56 (SLi 

1\ J SUMl MARU 
1 

IN 58 (MAC) LJ L--[J> FFS 

" 
.K 

L~ SUM2 J MARU 
2 

WR= 0 ~ FFS 
MOD MAR 

\ ---T2 

LJ 
,/ 

S4 "\ I::: 
0011 l) LJ SUM4 MAPU 

4 

~ FFS ---
1\ V II: 

SUM8 LJ MARU 

I L--[J> 
8 

FFS 

1\ v 

SUMl LJ MART ClK r 1 
L-- FF 

1\ 
1\ SUM2 LJ ~ 

MART 
2 
FF 

LJ DDMSD 

1\ 
SUM4 LJ MART 

~ 4 
FF 

~ 
SUM8 LJ ClKr 

MART PAGE 115-116 
8 

L FF 

Addition during T5 time is controlled by the ADD + SUB signal in S2-S3. The Add + 

Sub signal is made high by the MAC • Sl - T5 as shown below. The Sl is on the gate 

to prevent setting the CiFF. 

______ :_~-C---------~~ ADD + SUB Page 122 
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AUTOMATIC FORM HEADING ALIGNMENT 

Form Heading permits automatic alignment of striped ledgers to 

line -3 and is under control of the check stop switch S2001. 

With the switch in the forward position, Form Heading is active 

and check limits inactive. When a striped ledger is inserted in a 

Blank Card or Blank Card and Clear position, L-2FF will be set when 

count reaches 3, to automatically align the form to line -3. This 

permits end-run filled sheet operations and Initial Installation 

wi thout having to turn the platen back manually. It is still necessary 

to have the ledger spaced up to line 1 or better prior to writing, 

to encode a usable line find pulse. 

308 ..::2~BB:""'-______ -=-j 

~8 ~IB~B _______ ~ 

320 ",C,,"C4~ _________ -'-"-I 
3~ ~BC~F~F __________ ~ 
~6 ~FH~ __________ ~ 

15 11 

12 

~7 6 13 B20 

~5 RET FFS 6 6 HB L-2FF 304 305 

L-2 3 ~7 310 

323 ee1 19 C 10 
II L-2FF 305 307 

~5 ee3+CC5 311 

3,9 

eCI. CC3+CC5, 305 310 

J2002 
TB~02 

J~OI JI~I 
12~6 FH ~6 

6» <L::D <ee< ])AB» 
y 24 X 

A30 

J2002 T82002 J~CI JI201 11~5 es 307 
B» ! ! <00< ]) AC » A30 

y 25 X 

With the switch in the rearward position, Form Heading is inactive 

and check limits are active. When a ledger card is inserted in a BC 

or BCC position, it will automatically align to line 1. Heading 

information is not printed on the new ledger at this time. 

323 ~FP...:.S ____ -,1""i8 

306 ;::CS=--___ ~1~9 

Revision No.1 

(Draft E21S0) 

20 

307 ~PO~F.!:...F _~:.; 

JI201 
CHECK STOP SOL AA 
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AMOUNT PROTECTION FEATURES 

Beginning with approximately Serial #F162368P-E4768P, striped ledger 

machines are wired to accept amount protection features API, AP2, or AP30 

The standard amount protection of one dollar sign to the left of the MSD 

is active without one of these features being wired. 

STYLE 1 allows 2 characters to print from RACKS 5 thru 130 

STYLE 2 allows 2 characters to print from RACKS 4 thru 13. 

STYLE 3 allows a print of a $ from RACK 13 followed by asterisks in 

RACKS 12 thru 5. 

AP STYLE 1 

This feature allows for a print of a character ($ or *) in two columns 

to the left of the most significant digit. Type bar columns 5 thru 13 

(amount columns 4 thru 12) are active when the AP lane switch is programmed. 

Two logic cards are needed for this feature: LCB at E2A and LCE at E2B. 

OPERATION (See Fig. VII-29) 

A regular $ search is made as on a standard machineo On the "zero" 

search, the CIFF is made to set from the column 6 Rack Stop FF that was 

set for the $ sign. The CIFF signal gated to the adder inhibits the 

sum = 9 signal for the next column to the left (column 7)0 Thus the Rack 

Stop FF for this column does not set to allow the clapper to dropo The 

CIFF is only high for the one column search. During the subsequent print 

searches (WR = 8-7-6, etc.), a sum = 9 signal will never be received for 

column 7, therefore, the type bar will travel to its maximum position (12) 

where an appropriate symbol will print (in this case an *). 
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T2 API or AP2 ", I" ,,' : iii " t:, f '" cr ~j Illfllllil!!!i:! ;::1 ::!i '1,,:j I:!; lil'l 1111' ,'j'l' "1,1 [l 
541 : I UUU~ ~ ~ ~ ~ W ~ ~ ~ I 111 i J W ~ UU ~ U:~ -~ 'DJ~ ,.~ 
DO +11 1 '2 3 4, S 6 7' 8 9 10 11 1'2 ,! I, til' 2 3 4 S 6' 7 8 9' 10 11' 12 U"T-

;E~ RSFFI ! ! :! I ! I j T i i; i! ! I : I: 1 i I! I 1 :: I I : : 1 ! t rn,-f-H-,f-HI-
;;s;,:-;SFF : : I I I I I : I' i I I ! ' ; i !; I: Ii: . i I : iii: .1" II' 

I ' Iii, L ,I, J. ~ I 1--I # '~I I 3 4 0 O' 2 0 0 0 0 0 '0 0 ~'=PRINT ' : I I' i; T ~ $ 200.43 'j , 
I :. i I II i i j '! 1 iii : i I j II i! iii: Ii. iDl~ 11 tl r I, '" '( : ! ! 

E2B.ll I, I, I I ! t I 
I r r 

~~A~2~ j T' T T ' i ! 

SUM jII! 99j ~='~!~~I~a~.~~~1 ~~--i~~tttttil f1Jltlllt-r' ti uti tltlllr·ttt·I'J!±~ n'i' tit Hnt l' nli' i'H1I"j"lL ~~F'~"J I j I f I i I I Ii; , ! It, 

t- 1i Titi i TI I iii: ii:: il I : i I I 't t, .. , ,n ! I 
54'1._111 rill II II 111 ,j~m II PJi.~.PJ ~'" •• ~.w II) ~ T,' 

, I I , "i 

Fig. VII-29 

The set CIFF signal (refer to Logic Page 125) is inhibited whenever 

anyone input signal to OR gate E2A is high. (T2 during any other T time, 

or APFF during $ search, or S4.) The only time CIFF may be set is when the 

FF (and DD) that was set on the $ sign search causes Inverter E2A-22 to go 

low. The sum I 9 will be low at this time because another zero has been 

read. 

The -4.25V on pin 2 of gate E2B will prevent setting CIFF if column 3 

had been set on the $ sign search. If not inhibited and a zero were in 

column 3 and 4, the CI signal would be added to the column 4 zero during 

the "zero" search and that rack would go to the 12th position. 
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EXAMPLE 

# ih memory 0 0 0 0 0 6 5 0 0 0 0 

$ search This $ 0 0 0 
Rack 

o search 0 0 0 Goes (CIFF) 0 
To 
Type 
Posi-
tion 
#12 

OR gate E2A-17 causes the CIFF to be reset after CI has been high for 

a one column search. 

NOTE: The level 2 jumper wires from E2A04 to E2AOS and E2A26 to E2A27 

(page 125) must be removed when this feature is activated. 

AP STYLE 2 

The logic for AP Style 2 is identical to Style 1 except for two points: 

I. The -4.25V is removed from E2B-2 to allow a double character print 

from columns 3 and 4. Column 3 contains a $ sign in its top type 

position instead of a zero as on standard construction. 

2. RSFF3 is added to B2B-27 to prevent setting any more insignificant 

columns FF's during $ sign search if Rack Stop 3 sets. 

AP STYLE 3 

This feature allows a $ sign in amount column 12 to print, when pro-

grammed, along with * in all insignificant columns 11 thru 4. 

It is activated by removing the wire from B2C-22 to B2B-28 (page 125). 

Removal of this wire allows the set of rack stop FF's for all columns 

containing a zero during $ sign search. A RSFF reset is still made of all 

set FFY s if a significant digit is detected, the same as a basic $ sign 

search. 

(Series E2lS0) For Form 3738 
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AUTOMATIC ITEM INPUT STYLE 2 

The Automatic Item Input Style 2 (AI) feature allows the auto reader 
to be used to enter data into the E2000 after a ledger sheet has been 
read in the carriageo The carriage camshaft will be at 2160 of its 
cycle at this time_ A separate stop is required for each data sheet 
read in the auto reader. The only limitation as to the number of data 
sheets used in the auto reader with each account is the number of stops 
that can be programmed into the panel_ The same number of data sheets 
must be used with every account posted. If no data is to be entered 
in certain stops on various accounts~ data sheets containing all 
zeroes must be read by the auto reader in these positions o 

LOGIC OPERATION 

A ledger sheet will feed from the auto reader when the carriage camshaft 
is at 2160 under the following conditions: 

1_ The carriage must enter a stop position under RPT or a motor bar 
must be depressed in the stop posi tion. 

2. A ledger must be in the ready station of the auto reader. 
3. FL and Rl,. must be programmed. 
4. The auto reader must be on and auto feed switch depressed. 

PTFF·FL-CLK Set FLFF 305 

Rl,.oARP ON·FL·FLFF ------------------------ FEED 305 

FEED-BC- POFF AR CONTROL 319 

POFF-ARP ON-FL LU SL 319 

LU SL LOCK RELAY 133 

-----IND-ERFF-LOCK-AR CONTROL- RSTAFF·AFFF --- DROP I 354 

IDN SOLAR CELL ""'.:-_- I DN signal 354 

ST/RD SOLAR CELL ST RD signal 354 

RSTAFF-ST RD-CCFF·IDN·AFFF---PS START READ 353 

START READ·AR CONTROL SET a 309 

RLFF·RL.SET RLoQLK SET Rl,.BFF 309 

RLBFF·QLK Set aFF 309 

RLB FFo CC5 0 ERFF RESET· RESET SL 307 

Printed in Uo S_ America 2-1-67 Fo r Fo rID 3731: 
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Read Amp Pulses-RSTAFF-ST RD-CCFF -----

Read Amp X~FF16-FF3X 

FF3X-6 ms DMV times out 

FF16- ~BFF-DOO 

When TB is programed 

EORD-ERFF-CC-LANE 53 

Reset TBFF-FEED-CC5 

PRESET'ERFF-CLK 

POFF- ARP ON- FL 

LU SL signal 

When TB not programed 

EORD-LN53-FEED'CC5 

PRESET· ERFF· CLK 

POFF·ARP ON·FL 

LU SL'signal 

ERRO R ROUTINES 

Au to Reade r READ 
AMP X and Y 

TRIGGER 6 ms DMV 

Set FF16 

Reset ~FF 
EORD 

Set TBFF 

PRESET 

Set POFF 

Drop LU SL signal 

Drop LOCK RELAY 
to allow machine 
cycle 

PRESET 

Sets POFF 

Drop LU SL signal 

Drop u)CK RELAY 
to allow machine 
cycle 

Sec. VII 

356 

306 

306 

309 
309 

320 

307 

307 

319 

133 

307 

307 

319 

133 

A read error when detected will set ERFFo If AFFF is set, there will be 
a ledger in the Ready Station of the Auto Reader. Depression of the Read 
Light switch will reset ERFF, set STOP FF and CCFF and the ledger in the 
Read Station will be fed into the receiving hopper, without reading the 
ledger_ The LU SL signal will remain high and the printer will not cycle_ 
Both ledgers may be replaced in the Feed Table in proper sequence and 
another read attempted_ 

This is accomplished under control of the following logic: 

Carriage camshaft at 2160 - ERFF - CRG OPEN - FPS 

ERFF-CLK RESET ~FF 309 

ERFF-~FF-VFF Read Light 322 
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ERFFoAR Control·IDN.CLK Set DDFF 355 

Depress Read Light Switch EJ' KEY signal 513 

EJ KEY. READ LIGHT.CRG OPEN -------------- EJFF doesn't set 320 
as carriage is 
closed 

FPS·EJFF Program Cam FF 304 
doesn't set 

EJ KEY"CC5 READ LIGHT·CLK Reset ERFF 321 

EJ KEY·DDFF DD CLR 354 

DD CLR·CLK Set CC FF 354 
Set STOP FF 355 

STOP FF-CLK Reset AFFF 353 

IDN·DDFF"EJ KEY DROP I 354 

IDN-STOP FF Reset DDFF 355 

When a ledger fails to read in the Auto Reader it may be necessary to 
remove the ledger from the carriage tray and the associated ledgers 
in the Auto Reader_ The operator could then continue with the next 
set of ledgers. This is accomplished in the following manner. While 
the read light is on, open the carriage. When the carriage is open 
remove the ledger sheet, then depress the read light switch and the 
camshaft will then go to 0 0 : 

Carriage camshaft 

READ LIGm-[9-- i1iCj{opps 

at 2160 - Read light - FPS 

Manually open carriage and remove ledger. 

Depress the read light switch_ 

Drop Carriage 
Lock Solenoid 

304 

READ LIGHT·EJ KEY·CRG OPEN-CLK ------ Set EJFF 320 

EJFF·CLK Set CGE MOTOR FF 304 

EJFF - 100 ms DMV· CLK Set PDFF 305 

Set PROG. CAMFF 304 

The camshaft then cycles home. 

Printed in U. S. America 2-1-67 For Form 3738 



80 BURROUGHS - SERIES E2150 INSTRUCTION BOOK Sec. VII 

VERIFICATION LIGHTS 

Failure to veri£y causes the Veri£ication Lamp to i11uminateo The machine 
will not cycle and the Auto Reader stops. By visually comparing the number 
on the input ledger, now in the receiving hopper o£ the Auto Reader, with 
the number indexed on the Keyboard, the type of error may be determined. 

Failure to veri£y can be caused by either having the wrong number indexed 
on the Keyboard or reading the wrong input ledger in the Auto Reader. In 
either case the error correction routine is the same when the Veri£y Light 
switch is depressed. When the Veri£y Light switch is depressed, the ledger 
in the Auto Reader Ready Station will be £ed into the receiving hopper. 
Both ledgers (the ledger that caused the Verify Light and the ledger £ed 
when the Verify Lamp switch was depressed) are then replaced in order in 
the Auto Reader Feed Table and the operation is repeated with the correct 
number indexed on the keyboard for the ledger being read in the Auto Reader. 

Failure to veri£y will cause ERFF to set. ERFF will prevent POFF from 
setting and Lock Relay will remain picked blocking a machine cycle. 

Logic Operation 

VFF LU SL 319 

Set ERFF 321 

ERFF'AR CONTROL.IDN.CLK Sets DDFF 355 

Depress Veri£y Lamp Switch EJ KEY 513 

EJ KEY will cause the ledger in the ready station to be fed, using 
the same logic as the read error correction routine. 

VFF will be reset when the next ledger is read in the Auto Reader by: 

RLBFF,CC5 Reset SL 307 

Reset SL R1 106A-B 

R1 Resets VFF 320 



Sec. VIII BURROUGHS - SERIES 12150 INSTRUCTION BOOK 1 

FLIP-FLOP INDEX 

Schematic 
Designation f!I! !!!! Functions 

AFFF 353 

ALFF 138 

ALIGN FF 304 

AMFF 135 

APFF(S) 125 

BCFF 320 

BEFF 140 

BOLPFF 323 

CCFF 354 

CFMFF 119 

CHARFF 126 

CIFF 122 

CLFF 307 

, (Draft 12150) 

Auto Feed 

Align 

Automatic Mode 

Amount Protec
tion 

Blank Card 

Bounce Eater 

Beam of light 
pulse 

Clipped corner 

Change factor 
mode 

Character 

Carry in 

Count Ledger 

Count Memor:r 
Address tens 

Controls automatic feed for forms from 
A4002 auto reader. 

Card future use. 

Controls line find when programed. 

Provides control signal during AEC 
operations. 

Controls search for dollar signs. 

Controls blank card operation. 

Eliminates electronic noise when 
typing to or from memory. 

Converts 18 usee BOL solar cell sig
nals into 12 usec clock duration pulses 
when paper drive clutch is engaged. 

A control that determines if a form is 
not to read from A4oo2 auto reader. 

Permits selection of memory location 02 
instead of 00 during multiply or divide 
when lane 46D is programed. 

The character flip-flop controls the re
lease of the rack stop clapper for the 
character column. 

Provides a means of carrying from one 
digit to another on an arithmetic oper
ation and as a control or storage flip
flop on other operations. 

Permits the counter to be advanced by 
the step counter signals. 

CMAU and CHAT flip-flops select the 
memory address on an all total operation. 
The flip-flops are counted consecutively 
from 00 to 29 (39) (79) (99) by the END 
OP signal. 

For Fora 3738 



Sec. VIII 

Designation 

CMAUFF 
1,2,4,8 

COMPFF 

CPFF 

CRGMOTORFF 

COUNT XFF 

COUNT YFF 

Cl FF 
C2 FF 

DATA XFF 

DATA YFF 

DDFF 

DDREVFF 

DDOFF thru 
DDMSDFF 
DDUFF and 
DDTFF 

(Draft E2l50) 

BURROUGHS - SERIES E2l50 INSTRUCTION BOOK 2 

~Lrp-~top (Cont'd) 
Schematic -

Page Name Functions 

134 

123 

310 

304 

309 

309 

354 
354 

309 

309 

355 

117 

107 
108 

Count Memory 
Address Units 

Complement 

Complement 
Pulse 

Carriage 

Count X 

Count Y 

Count One 
Count Two 

Data X 

Data Y 

Double 
Document 

Digit 
Distributer 
Reverse 

Digit 
Distributor 
Zero thru MSD 
Uni ts & Tens 
of Memory 

CMAU and CMAT flip-flops select 
address on all total operation. 
flops are counted consecutively 
29 (39) (79) (99) by the END OP 

the memory 
The flip

from 00 to 
signal. 

Controls the addition of complements on 
arithmetic operations and is used as a 
control flip-flop on other operations. 

Permits every alternate USMVFF pulse to be 
written as a complement pulse on the stripe 
during the WL operation. 

Permits carriage motor relay Kll09 to be 
picked or dropped to control the carriage 
motor. 

1. Permits the SRCX FF to be counted each 
time a complement pulse is read from the 
stripe. 2. Permits the data in the SRXFF's 
to be shifted. 3. Permits parity to be 
counted if data has been read after the last 
pulse. 4. Triggers writing of data to 
memory when all bits of a digit have been 
read. 

Same as CXFF except for Y stripe. 

Count down FF's used to detect the number of 
feed attempts on A4002 auto reader. 

Temporary storage for data bits read from 
the X stripe. 

Same as data XFF except for Y stripe. 

A control to stop the operation if double 
feed occurs on A4002 auto reader. 

The Digit Distributer Reverse flip-flop is 
used during the shift and multiply operation 
to reverse the order of selection of data 
digits by the DDFF's from the memory. 

The digit distributor flip-flops select th~ 
active digit from memory, or the keyboard 
column on a keyboard entry. 

For Form 373e 



Sec. VIII. 

Designation 

.MSDFF 

DISCRIMXFF 

DISCRIMYFF 

DVFF 

ECNCFF 

EJECTFF 

EOWFF 

ERROR FF 

e ED FF 

FF 

FFIX 

FFIY 

FF3X 

(Draf't E21S0) 

BURROUGHS - SERIES E2l50 INSTRUCTION BOOK 3 

Schematic 
Page 

108 

309 

309 

129 

133 

320 

138 

321 

356 

308 

311 

311 

313 

Name 

Most 
Sif'nif'icant 
Digit 

Discriminator 
X 

Discriminator 
Y 

Divide 

Electronic 
Cycle Not 
Complete 

Eject 

End of' Word 

Error 

Feed Form 

Flip Flop 

Flip Flop 
One X 

Flip Flop 
One Y 

Flip Flop 
3X 

Functions 

The most signif'icant data digit (col. 12) 

Separates the complement X and data X pulses 
read f'rom the X stripe. 

Same as discrimnator X only f'or Y stripe. 

Provides signal f'or divide operation. 

Locks machine if the electronic unit does 
not complete the required T times. 

Provides the necessary control circuits f'or 
restoring the machine to normal when an 
error condition occurs. 

Card, f'uture use. 

Provide lock circuits and light circuits 
when various stripe ledger errors occur. 

Used to cause the f'eed solenoid to energize 
on A4002 auto reader. 

Provides control circuits f'or the counter 
f'lip-f'lops. 

1. During RL operation, permits X data to 
be written to memory f'irst, if' X stripe is 
leading. 2. During WL operation used as 
counter to write start signal on the stripe. 

1. During RL operation, permits Y data to 
be written to memory f'irst if' Y stripe is 
leading, or if' both stripes are read 
simultaneous. 2. During WL operation used 
as counter to write the start signal on the 
stripe 

1. Set by start signal on RL operation and 
permits the X data to be written to memory. 
2. Controls writing of' the start signal on 
WL operation. 

For Form 3738 



Sec. vrrr 

Designation 

FF3Y 

FF4 

FF6 

FF9X 

FF9Y 

FF16 

FFZ 

IIFF 

KBFF 

KIFF 

L-2 

1,2,4,8,16, 
32FF's 

LFAFF 

LFBFF 

LN3FF 

LWLFF 

(Dra:ft E2150) 

BURROUGHS - SERIES E2150 fNSTRUCrrON BOOK 4 

Scb~metic ~ttP-FtOP INDgX(Cont'd) 
Page Name runctions 

313 

306 

313 

311 

311 

306 

313 

310 

138 

138 

306 

308 

305 

305 

135 

306 

Flip Flop 3Y 

Flip Flop 4 

Flip Flop 6 

Flip Flop 9X 

Flip Flop 9Y 

Flip Flop 16 

Flip Flop Z 

Initial 
Installation 

Keyboard 

Card In 

Line Minus 2 

Ledger Count 

Line Find A 

Line Find B-

Lane 3 

Lane Write 
Ledger 

1. Set by start signal on RL operation an~ 
permits the Y data to be written to memory. 
2. During WL operation is used as Y stripe 
write monitor FF. 

1. During WL is used as the X stripe write 
monitor FF and the line :find write FF. 

Synchronizes the stripe ledger operations 
with the E2l00 clock. 

Controls the direction o:f X head current 
during WL operation. 

Controls the direction o:f Y head current 
during WL operation. 

1. During RL the 6MSDMV will set FF16 
indicating the end o:f data on the X stripe. 
2. Permit sync pulse to stop the :form at 
L-8. 

Control :flip-:f1op used during RL and WL to 
determine the active X or Y logic. 

Controls the initial installation logic. 

Card, :future use. 

Card, :future use. 

Indicates the position o:f the :form as it is 
being driven out o:f the carriage. 

Used to count lines as the :form is driven in 
during BC, and out :from L-8 during RL and 
WL. Also used :for speed check during WL. 

1. Permits a one line delay on line :find 
write. 2. Used as a counter on line :find 
read. 

1. Used only on RL. LFA and LFB count 2 
lines a:fter the line :find pulse. The clap
per :for the PO clutch is then activated. 

Permits indexing o:f lane 3 carriage controls 
:from status o:f A or B. 

Retains the write ledger instruction a:fte~ 
the carriage has moved out the WL positio~ 

For Form 3738 



Sev. VftI 

Designation 

':;F 
MART1FF 
MART2FF 
MART4FF 
MART8FF 

MARUlFF 
MARU2FF 
MARU4FF 
MARU8FF 

MR..., MEMFF 

MR1FF 
MR2FF 
MR4FF 
MR8FF 

NZFF 

PDFF 

PRINTER 
OPERATE FF 

PROGCAMFF 

PRINTER 
TRIP FF 

PERMIT 
WRITE 

PIX FF 
P2X FF 

PlY FF 
P2Y FF 

eEVFF 

(Draft E2150) 

"-
BURROUGHS - S£RfgS g2150 fNSTRUCTfON BOOK 5 

Schematic 
Page 

133 

115 

116 

112 

121 

128 

133 

305 

307 

304 

307 

310 

312 

312 

305 

~tIP ~tOP lWOgX (Cont'd) 

Name Functions 

Memory Address Signifies invalid memory address. 

Memory Address 
Register Tens 

Memory Address 
Register Units 

Memory 
Register to 
Memory 

Memory 
Register 
1,2,4,8, 
Bits 

Non-Zero 

Print Alarm 

Paper Drive 

Printer 
Operate 

Program Cam 

Printer Trip 

Permit Write 

Parity X 

Parity Y 

Reverse 

Used to alter programmed memory addressed. 

Contains the units of memory address for 
the Rb and WL operations. 

Permits the data in the MRFF's to be 
written into memory. 

Special flip-flop which receives data read 
from memory. 

1. Indicates clear or non clear condition 
of A or B during C arithmetic time. 
2. Also used as a control flip-flop. 

Indicates that the proper number of pulses 
were not received during print (T2) and 
that the print should be verified. 

Permits the form to be moved during RL or 
WL operations. 

A control used to indicate an acceptable 
RL has been performed. 

A control that permits the program camshaft 
to be rotated. 

1. Indicates when a motor bar is depressed 
or MB2 solenoid is energized. 2. Initials 
verify operation if programed. 

Permits write amplifier current to flow 
thru the heads. 

Counts data X pulses during a RL or WL 
operation. 

Counts data Y pulses during a RL or WL 
operation. 

1. Permits forms to be moved into the 
carriage. 2. Reset condition permits 
forms to be moved out of the carriage. 

For Form 3738 
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Designation 

RLFF 

RLBFF 
RSFF 
RSTA 

SFF 

SA IFF 
SA2FF 
SA3FF 

SCFF 

SOFF 
SIFF 
S2FF 
S3FF 
S4FF 
S5FF 
S6FF 
S7FF 
S8FF 
S9FF 

SIOFF 

SAFF 
SBFF 
SCFF 

SQFF 
SSFF 
STFF 
SUFF 

SWFF 
SXFF 
SYFF 
SZFF 

SFFF 

SRCXIFF 
SRCX2FF 

(Draft E2150) 

BURROUGHS - SSRrSS S2l50 rNSfRUCfrON BOOK 

Schematic 
Page 

309 

309 
125 
354 

132 

128 

132 

130 

131 

131 

317 

138 
139 
139 
139 

139 
139 
139 
139 

353 

314 

FLIP-FLOP INDEX (Cont'd) 

Name -
Read Ledger 

Read Ledger B 
Rack Stop 
Ready Station 
Align 

Sign 

Special 
Address 

Special 
Control 

Sequence Zero 
thru 9 

Sequence 10 

Sequence 
A,B,C 

Sequence 
Q,S,T,U 

Sequence 
W,X,Y,Z 

Single Feed 

Functions 

Controls the RL operation and is comparable 
to a "T" time. 

Prevents a partial clock pulse from starting 
RL logic control the release of the rack 
stop clappers used to signal the logic that 
a form is in the ready station A4002 auto 
reader. 

1. Indicates the sign of A or B during C 
arithmetic. 2. Also used as a control FF. 

Permits memory addressing during logic 
operation. 

Used for various control purposes. 

Sequence flip-flop to control the logic 
progression during each T time. 

A logic sequence in which the memory 
address is counted up or down between words. 

Logic control sequences during RL and WL 
operations. 

Card, future use. 

Control logic sequence for TIM and ~M. 

Controls single feed of forms in the A4002 
auto reader. 

Shifter Counts the number o:f shift of the X shift 
Register Cotinterregister. 

For Form 3738 



Sec. VI!! BURROU~HS - SERIES £2150 INSTRUCTION BOOK 7 

Designation 

.CYIFF 
SRCY2FF 

SRX1FF 
SRX2FF 
SRX4FF 
SRX8FF 

SRY1FF 
SRY2FF 
SRY4FF 
SRY8FF 

STOP FF 

Schematic 
Page 

314 

109 

315 

355 

STOP STORAGE FF 305 

SUM -7 MEMFF 

SYMFF 

TABFF 

TBFF 

TOFF thru 
T7FF 

(Draft E2l50) 

112 

126 

308 

305 

320 

129 

Name Functions 

Shift Register Counts the number of shifts of the Y shift 
Counter register. 

Shift Register Used for temporary storage for the X data 
on the RL and WL operations. 

Shift Register Used for temporary storage for the Y data 
on the RL and WL operations. 

Stop A auto reader control FF used to stop the 
operation. 

Stop Storage 

Sum to Memory 

Symbol 

Sync 

Tab 

Trial Balance 

Time 

Indicates that the paper drive clutch should 
be dropped at the next BOLP signal. 

Indicates that the adder output is to be 
written into memory. 

Controls the release of the rack stop 
clapper for the symbol column. 

Synchronizes the USMVFF signal with the 
BOLP signal for use in the counter circuit 
for counting lines of paper movement and 
form speed check during the WL operation. 

Provides a noise free signal that stays 
high until the carriage bounce has settled. 
The TAB FF is set by the IN TAB switch and 
reset when the TAB relay drops. 

Controls Block Add or Block Transfer 
operation in the same manner as the T5FF 
does in the E2l00. FBFF is set at the end 
of reading data if no error is encountered 
and Align is not pinned TBFF is reset when 
all the data has been added or transferred. 

The time flip-flop controls the various 
operations of the arithmetic and memory 
unit. 

TO - Shift & round. 
TI - Transfer 
T2 - Print. 
T3 - A arithmetic. 
T4 - B arithmetic. 
T5 - C arithmetic. 
T6 - Clear. 
T7 - Multiply or divide. 

For Form 3738 



Sec. VIII 

Designation 

TIM FF 

TOM FF 

TTC FF 

USMVFF 

VFF 

WLFF 

WRIFF 
WR2FF 
WR4FF 
WR8FF 

(Draft E2lS0) 

BURROUGHS - SERIES E21S0 rNSfRU~frON BOOK 8 

Schematic 
Page 

140 

140 

140 

308 

320 

310 

III 

FLIP-FLOP INDSX (Cont'd) 

Name 

Type into 
Memory 

Type out of 
Memory 

Typewriter 
Timing Cam 

Unsyncronized 
multi vibrator 

Verify 

Write Ledger 

Working 
Register 
1,2,4 & 
8 bit 

Functions 

Controls typing into memory. 

Controls typing out of memory. 

~Joise isolation to prevent double search 
of memory for digit. 

Provides a 12 us pulse that is synchronized 
with clock. 

Controls the verify operation similar to a 
"T" time. 

Controls the writing of data on the stripes. 
It is equivalent to a "T" time. 

The Working Register flip-flop provides 
storage location for data as an operation 
progresses. WR is always a input to the 
adder. 

For Form 3 738 



Sec. VIII Burroughs - Series E2150 Instruction Book 9 

COMPONENT INDEX 

PAGE NUMBER 
UPPER GATE LOWER GATE KEYBOARD PRINTER 

INDEX E2150 E2150 E2150 
100 PRINTS 300 PRINTS 500 PRINTS 

CARRIAGE TIMING CAMS 323 
CARRIAGE TRAY, SOLENOIDS & COMP. 330 
CARD LOCATION CHART 149-150-151 329 -330 -358 

ERROR GATING 321 
FUSES 154 502 

LOGIC FLOW CHARTS 

1. T1 thru T7 141 thru 147 

2. TIM 147 
3. TOM 147 
4. II, V, WL, RL, TB, BT 324 thru 328 

P. & J CONNECTOR INDEX 155 333 333 
RELAYS 154 517 

SOLAR CELLS 330 

SOLENOIDS 330 516 
SWITCHES 154 330 516 
SIGNALS BETWEEN UPPER AND 

LOWER GATE 156 
TB770 COMPONENTS 516 
TB901 COMPONENTS 516 

(Draft E2150) For Form 3738· 



P&J 

2001 

L2003 

RET
URN 

12oo2 

REV 

V2010 

052010 

BOl 

l2004 

PAPER 
DRIVE 

L2oo5 
5TOP 
PAPER 
DRIVE 

CARRIAGE PAPER DRIVE UNIT COMPONENT LOCATIONS (TOP VIEW) 

REAR 

II.t_-______ TB_20_0_1 ______ 2 .... il:- T82oo2 

l2oo1 

PROGRAM CAM 

CARRIAGE MOTOR 

FRONT 

OC2ooi 

OR20OS 

BOl 
A~J. 

I R20021 

52011 

V2011 

FRONT PAPER 
SWITCH 

FPS 
A~J. 

IR2OO1
1 

y 

PU3 

REA 

P&J 
2002 

CARRIAGE CAM 
SWITCHES 

EXCITER 
LIGHTS 
052001 
052002 
OS2OO3 
052004 
052005 
OS2OO6 

X LF 

PU2 PUI 

-WRITE 
HEADS 

Checkstop 
l2OO6 

Checkstop 
52001 

TB2oo3 
TB2OO4 

SOLAR 
CELLS 
V2OO1 
V2OO2 
V2003 
V2004 
V2OO5 
V2OO6 

til 
(I) 
(') 

~ 
H 
H 

tx:I 
I=:l 

::1 o 
I=:l 
'§ 
til 

I 

til 
(I) 
11 1-'. 
(I) 
cp 

~ 
~ o 

!;i 
til 
c+ a 
(') 
c+ 
1-'. 
g 
tx:I o 
o 
~ 



Sec. VIII Burroughs - Series E2150 Instruction Book 

CODE LIMIT SLIDE 
LOCATION 

KEYBOARD - PRINTER COMPONENT LOCA nONS 

NONSENSING LANE SWITCH 
SENSING LANE SWITCH FULL POWER 

CillJ..----- INTERLOCK SWITCH 

76 w '" '" ~l ~ z « 
..... -.,., 
-" .,.,'" S728C 

r--X-V-70-1-~ P. G. PRE-AMP. 

R.R. SOLENOID -r----__ _ 
BACKSP~CE INTERLOCK 

FULL POWER S7 S5 
SWITCH 

TAB & RET. SOLS .-r-""""",,:::::: 

CARRIAGE OPEN -,r-----i 

TAB INTERLOCK -r-----=+t.-..:..._.J 
DRIVE TRIP--~---------_ 
SWITCH 

TYPEWRITER 

TIMING C.~A~M~S::"--"':'=~;:;:r~...L....:...J 
TB671 

VI 
w 
Z « ..... 

00 
.,.,~ 

VI 

::l 

"" J: ..... 

M 
-" M", 

S728B 

S728A 

MAG P.U. 

0P750 

MB4 

TBno 

Jno 

C+M 
S 702 ~:i-I'rl-N""I 

DIRECTIONAL KEY 
BLOCK SOlENOID 

CARRIAGE OPEN ,--.--1. __ LOCK 

CLR MEM 

TB651 ---~I 

SLIDE LIMIT 
SOLENOIDS 

AEC MB3 --;--1.!2!..J..!~~---+-

L851 TO L857 ....::::::::.~~":JI 
DRIVE TRIP 
SOLENOID 

E.U.K. SWITCH-T""""--+oi 6 

7 

1 

2 

3 

4 

R R 
VI '" 
...: ::l 

« « 
i i 

KEYBOARD SWITCHES 
S701 

DS603 DS602 DS601 

000 
REED CONTACT 
CODE SLIDE 
SWITCHES 851 TO 857.\ 

TIMING ---;------1 ~ ~ i ~ ~ ~ ~ ~ ~ 
CAMS 1-10 '" '" '" '" '" '" '" VI '" 

\1~1~G DSI .., go. 

I'WR. LIGHT \ ~ '" 

SHIFT SWITCH B A 

MAIN LINE [mJ 
SWITCHES \. 81 81 
TYPEWRITER CLUTCH '" ~ Ii1\ 

SOL. ""'" .... __ ~_L~,_-_-':.-_-=--=--=--=--=--=--=--=--=--=-~:~=;~~ 
TYPEWRITER SWITCH --_ ..... 

MOTOR BAR SWITCH 

11 

(Draft E2150) For Form 3738 



Sec. iTIII Burroughs - Series E2150 Instruction Book 12 

REAR VIEW - PRINTER CONNECTORS 

Kl 
START 
RELAY MOTOR 

Bl 

J704 J703 J702 J701 J603 J602 J601 

/ J901 7 0 °F902 

/ 
F901 

J902 7 0903 C?905 

/ / 0 0 llJ904 I 

J905 1/ 
. F904 F906 101/ 

19 
Is 
IT 

K912 K911 

~ CRG PCH 
OPEN LOCK 

MODE 

R901 

0 
/ I 
I I 

E901 E902 E903 E904 I I 

B \~i/ I I 
K920 K907 

I / 
K906 

SHIFT PRINTER AEC AEC 20Y I / 

~ DELAY TAS I / 
V 

§§@D MAN START TAB § LOCK 

(Draft E2150) For Form 3738 



Sec. VIII 

(Draft E21S0) 

1 PIN 
(Cl,.. -1) 

PIN 32 _ 

V/ PIN 
(VOL TAGE) 

EJ 

PC 

CM 

F 
+ 35-SRR 

DM 

MR 

R 

sse 
PO R 

G 

Burroughs - Series E21S0 Instruction Book 

E2150 PROCESSOR UPPER GA TE WHEN TILTED 

FUTURE USE (AUTO READER) (CARRIAGE) 

D ~ ~ 
1 2 3 4 5 6 7 8 

J 
A 

XK1201 
(CLR. MEM.) 

-4.25V 

r-

B TB1201 
A 8 C [ -15V 

-~. 
l-

e 

-;7" 

0 

0 

..., 
-
..., 

~ 
.1'\ 

--v 

.1'\ 

-'" 

H 

~c 

S3103 

S3102 

S3101 

S1201 

S1202 

S1103 

S1204 

S1205 

FANS 

I 81201 I I 81202 I 
L::::l 

FRONT 

GND 

+15V 

-4.25V 

-15V 

GND 

I 81203 I 
S1206 

f--

TB1202 

r-

E1201 
~(FRAME 

GND.) 

BUSS BARS BETWEEN SECTIONS CARRY VOLTAGES AS MARKED 

For Form 3738 
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Sec. VIII 

D 
C 
B 
A b'b 

L PIN 1 

A 

I 

(Draft E2150) 

Burroughs - Series E2150 Instruction Book 

LOWER GATE E 2150 

LEFT SIDE VIEW TILTED DOWN 

:>- :>- t:l t:l LQ :>- :>- LQ z C\I LQ lQ C\I Z 
(!) ..; ..... ..... (!) 

I + I 'f 

VOLTAGE 
BUSS PINS 

I 

tl ~PIN 32 

B C D E F G 

TB3100 I Buss bars between sections carry voltages as indicated. 

5 

4 

,...; 
0 ..... 
C') 

~ 3 

---
2 

1 

For Form 3738 



Sec. VIII 

(Draft E2150) 

Burroughs - Series E2150 Instruction Book 

E2150 PROCESSOR POWER SUPPLY COMPONENTS AND RELA YS 

oEJoE] 
Kll09 ...... 1~ (j BOTTOM (() Rll0l 

CENTER_2 
~~~---------~~ 

6 

3-~i5 
2--4+0 

EY 
81101 81102 Q Sl1'b 10 

1 V 2 "i.:J g.,12' 

~~~~~ ~~~~: 
R1l25 

2 

=@ 9=--=-~~:~~~=:~TB11O' 

L...-_--------:::...---------:=-~ 181105 

TBll04Al CRI1170 I TB1104 

~~~------~@--------~~~ 

I TBll07 I 

A~I ------~------~I u TBll02 =oJ . (j 

15 

26 

For Form 3738 



Sec. VIII 

(Draft E21.50) 

Burroughs - Series E2150 Instruction Book 

E2150 PROCESSOR POWER SUPPLY TRANSFORMERS, 

CHOKES & CAPACITORS 

TYPICAL 
CAPACITOR 
MARKINGS 

~ 
CllOI THRU 

Clll1 

TBl108 

TBIIOI 

o 
Tl102 

T1101 
(SOL A) 

o 

16 

For Form 3738 



Sec. VIII Burroughs - Series E2150 Instruction Book 17 

INDICA TOR LIGHT LOGA TION CHART E2150 

Page No. Page No. 

PW 310 NOT USED 
REV 305 NOT USED 
PD 305 NOT USED 

E1A CL 307 E1A ECNC 133 
FF16 306 MR-MEM 112 
L-2 306 SUM-MEM 112 
FF4 306 S9 131 
PO 307 S8 131 

WL 310 S7 131 
NOT USED S6 131 
LWL 309 .S5 131 

FlA FFIX 311 F1A S4 130 
BC 320 S3 130 
V 320 S2 130 
TB 320 Sl 130 
PT 307 SO 130 

LOWER GATE 
NOT USED 

FRONT SA3 128 
SA2 128 

G1A SAl 128 
WR8 111 

Back plane WR4 111 

pin location WR2 111 

for indicators WR1 111 

0 Ci 122 

3 T7 129 
T5 129 

® H1A T2 129 
DDT 108 

CD DDMSD 108 
DDl 107 

® DDO 107 

(2) UPPER GATE 

® FRONT 

CD 

(Draft E2150) For Form 3738 



Sec. VIII BURROUGHS - SERIES E2LSO INSTRUCTION BOOK Page 18 

(SIGNALS AND TERMS E2l50) 
(Refer to E2l00 Instruction Book Section VIII 

for all E2ll0 Signals and Terms) 

Auto Cycle 

A S R X 

B 0 L 

B 0 L P 

CCI 
CC2 
CC3 
CC4 
CC5 
CC6 

Check Stop Sol 

Clock 

Crg Lock Sol 

Crg Open 

DMV 
6 MS 

70 US 
100 MS 
100 MS 
370 US 
490 US 

1200 US 

D P 

E 0 R D 

F P S 

F S lamp 

(Draft E2150) 

307 

319 

323 

323 

323 

307 

106 

307 

323 

106 
313 
305 
307 
308 
309 
316 

313 

309 

323 

322 

A signal developed from the restored condition of 
a latch down key on the keyboard. It provides 
automatic operations after a feed ledger operation. 

Allow shift Register X. 

Beam of light - an 18 ms pulse generated by the 
solar cell and 1/10 wheel. 

A 12 us pulse generated by B 0 L and clock. 

Carriage control cams used to control paper 
handling logic. 

Activates the check stop limits on Style 10 
carriage. 

A free running multivibrator used for timing 
electronic logic. 

A Solenoid that block the depression of the 
carriage open close key during stripe ledger 
operations. 

Indicates the carriage is open. 

Delay multivibrator used to control electronic 
logic. 

A inverted FF6 signal. 

End of read. 

Front paper switch. A solar cell and light 
to detect the presence of a form in the carriage. 

A signal to indicate a filled sheet. 

(For Form 3738) 



Sec. VIII 

GT SR -l WR 

GT SRY 
1,2,4,8 ~ WR 

GT WR --+ SRX 
SL 

LC2 

L F R A 

L F Write Amp 

L U S L 

MAC 

MARU 
1,2,4,8 

MB-2 

MOD MAR 

READ AMP X 
READ AMP Y 

READ LAMP 

RESET SL 

RS 

SET AAD 
SET BAD 
SET CAD 
SET PAD 
SET DAD 

SET FFlX 
SET FFlY 

SHIFT RELAY 

(Draft E2l50) 

110 

319 

319 

307 

306 

306 

319 

135 

116 

307 

115 

316 
316 

322 

307 

106 

127 
127 
127 
127 
127 

311 
311 

510 

BURROUGHS - SERIES E2l50 INSTRUCTION BOOK Page 19 

(109) 

A signal to control the gating of information 
in the SRXFF's to the WRFF's. 

Controls gating information from SRYFF's to 
the WRFF's. 

Gating control signal for transfer of information 
from the WRFF's into the temporary storage SRXFF's. 

Ledger count 2. A signal that comes high at line 
minus 6 during a Blank Card operation. 

Line find read amplifier. A signal used to control 
setting of LFA FF. 

Write amplifier for line find. 

Lock up striped ledger. Causes a lock condition 
of the keyboard printer. 

Memory address C. A feature to permit memory 
address selection from column 11 and 12. 

Memory address register units. 

A solenoid that activates motor Bar 2. 

A signal used in conjunction with MAC for resetting 
of the MART and MARU FF's. 

An amplified pulse read from the stripe. 

A signal to indicate a read error. 

Produces Rl pulse to reset Flip Flops during 
striped ledger operations. 

Reset standardizer. Produces Rl, R2, and delay 
MR pulses which are used for resetting flip-flops. 

Special address signals used for memory selection 
of A,B,C, P or D. 

Signals used for skew error detection. 

A control to prevent resetting of TIM FF when 
K4 is depressed. 

(For Form 3738) 



Sec. VIII 

Slide 1 
Slide 2 
Slide 3 
Slide 4 
Slide 5 
Slide 6 
Slide 7 

SL 

Step Ctr 

TC 10 

TDA 

TTC 1 and 2 

VER LAMP 

VERT SPACE SOL 

WMX and Y 

WRITE X and Y 
AMP 

WRT LAMP 

W S 

(Draft E2150) 

140 
140 
140 
140 
140 
140 
140 

304 

308 

307 

135 

140 

322 

140 

316 

311 

322 

323 

BURROUGHS - SERIES E2150 INSTRUCTION BOOK Page 20 

A signal from the solenoid drivers to the code 
slides solenoid. 

Striped Ledger - A signal produced by programming. 
Indicates a striped ledger operation. 

Step Counters. A signal used to advance the 
form speed check counter. 

Timing Cam 10. A control used for form travel. 

Ten digit arithmetic. 

Typewriter timing cam 1 and 2 controls digit 
selection during type into and from memory. 

Indicates invalid verification. 

A vertical space control read from the strip. 

Write monitor X and Y. A pulse emited when the 
correct current flows thru the head used for 
write error detection. 

Causes current to flow in the heads during a 
write operation. 

Write lamp indicates a write error. 

Wri te sync - a pulse used to control the writing of 
a sync pulse between line minus 6 and line minus 
7 of the X stripe. 

(For Form 3738) 



Sec. VIII Burroughs - Series E2150 Instruction Book 

B.O.L.A. 

£t6l ""T 

17 ~----_--..... --_---4--l 

r-------------~::::::::::::;;;:::::::::::::::::::::::::::::::::::::::::::~---lT~ESUT~P~.~IN~T~ 14 

·"",!.l~9~r!~5 2,7. 32 .. I~:'::'::-"""----""-"'IM,.-'-"':--+-l 
"I" 1/.... ISk 

+15V 

839H 

JJlISS 
18k 

Wl5DD 
22DO 

LUIJU 
2Zk 

lIULL 
UlD 

~ 

-4.25V 

-ISV 

JJISSS 
237. .,,, 
I/N 

1.7TT 
2370 

"1% 
.1".... 

31 '(~-----~_------------.... +I5V 

!L-' 
I!~YD~o:l -15% 

'0 EE'------1.-,-,-cC4--2-------... -I5V 

3:: !=,,~o:l -15% 

4~(--------------~1 

"800 
.22U' "'" 
lOOWIlOC 

N15U 

LL!5UU 
liDO 

:,;w 

UI" 
.2ZUF "'" 
IDOWIlOC . 

-ISV -ISV 

TIT 

JJISS 
2 ... 

-ISV 

TIT 

..Jt.25V 

IU _____ -----.------.-----------~OO~~~~~I~I5 
.tle2'" 
liDO NNI9UU 

-I5V .... 25V 

C3'L .... 

~:,----------~------.... ------------------------~~~~ZL-~II 
C!5L 
liDO .,7F 

-I5V .... 25V 

UNLESS OTHERWISE SPECIFIED. 
RES! STANCE VALUES ARE IN OItIS "5%. 1/211 
DIODES ARE BCX5'-1 

(Draft E2150) For Form 3738 
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Sec. VIII 

n 

(Draft E2150) 

Uli. 
4500 

ClL 

"" 

Burroughs - Series E2150 Instruction Book 

7Ul4 
560FF 
200 WVDC 
:t 10% 

+lSV 

17. 
1470 

I/IN • 1% 

7U1~ 
4'00 

2S11 

~~----.---~+~~--~--+; 

AIIJ 
'OOPF 

200wVDC 
ttlll' 

'.M 
'5WVOC 
'1 IX 

119M 
"5 

I/aw • 1% 

B7P'2 

61.9K 
I/BW, 

:t 1% 

DMV 

+1SV 

.u. 
12K 

-A 

+1SV +15V 'uv 

l.m I 12.K 
5!1.2K 12 .. - I/W '" 10K 

~I7 

OHK 

...... 25V 

+l5V 

l00HS I14V-STDZR 

152K 
24D0 

-UV + 15V - 4.25V -

JJ24SS 
55K 

51W41 
.05UF 

200wVOC: 
t21X 

S29X 

-151 

JJ!II" 

JJ54SS 
27."" 

I/IN"% 

-IS' 

no U!IC N 

'MID. 
'IlOO 

+15. 

LL22W 
'00Pl' 

200WVDC 
'I IX 

-151 ..... 25. 

HHI'RR 
"5 

1/1N • 1% 

EEURR 

1/",,'1/2% 1560ZK 

.'5. 

JJ52SS 
470 

NN21W 

-15. ....is. 

+IS. 

DOIK' 

.... 251 

,,,,P 
620 

-15' 

+15. 

KK'TT 
2400 

12 

.... 25V 

27 

"!liP 211_ 

-'+.2SV .... 25. 

S2( ::t ..... 25Y 
JJISW 

+I l5ur -O2IX 
!I( ... 1 • "1SV 

moss 
I lSur _c 
-:- O2IX 

~4L 
sci -nv moss 

+1 ~VDC 
-:- 02'* 

2'~(-------'l 

IIILESS OTHERWISE SP£CIFIEO. 
RES! STMCE VALUES ME IN Oll4S ... 1/211. 
DIODES ARE 1c>c5I-1 

For Form 3738 
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Sec. VIII 

(Draft E21S0) 

XUHH ". ./zw'5% 

-UV 

Burroughs - Series E21S0 Instruction Book 

'S1JIt2 
1500 

U2018 
'00 P' 
200l/Voe "0\ 

~.25V 

AA5SPP 

+15V .02 UF 
tOOWVDCt l% 

AA3'PP 
.02 UF 
10DWVDC 

•• % 

AA'OJJ 

DMV-B 

FF1 cpp 
4!100 . /..,.,,; 

-15V 

~'9 USEFIJMV lAQ,JJ. 

lL22UU 
22 • 

+IS • 

• /2"'''; 

LL28UU 
5600 
./2W'5% 

LL20UU 

...... 2SV 

lLl'AAJ 

LL25UU 

+f5V 

LL 12 UU 
2..ao 
./zw • ,,; 

.... 25v 

"1SV 

no. 
21t00 
./..,.,,; 

r---------------------~~----------------------------~~., T25AA 
~500 

I/zw""" 

4300 
• /zw"" 

"1SV 

C 7 L " . • /zw 

,up 
'00'" 
2001/V0C "0\ ~ 

"1SV 

55_ 

52~""25V 
+:;:1~c 

E . "2OX 
31 + 1 HH8TT • "s 

:J:. I SUI' ..,. 2;:: 
3D EE-~:t~'7~HIWI~"'.-15 

+I 15UF 

2' EE_-...:.7_2.::l!;""f---, 
4:-

8100 
1500 

-15V 

123R 
.02UF 
100WVDC 

t1S 

I " R 
.D2UF 

I_VDC 

, U P 
5.37. 

.. % 

"1SV 

, 52 • 
5600 
I/ZW. 

~P 
7500 

l/zw'5% 
'57' 

S 27 2 

S2S2 

-15. .... 25V 

C5L 
2700 
I/zw""" A!lJ 

-15V ..... 25V 

!f. 

TIOO 
1100 ... 
SOOWVOC 

.,% 

"1SV 

UlLESS 011lE1III1S£ SPECI',ED • 

RESISTANCE VALUES IN DIMS' 1%, I/aw 
.11100ES ARE ICXSl-I 
·TRIIISISTURS ARE _ 

"1S. 

•• ~TT 
10 • 
• /zw'''; 

"'_25V 

..... 25V 

HIIIRR 

For Form 3738 
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Sec. VIII 

+15V 

Burroughs - Series E2150 Instruction Book 

DMV-C 

+15\1 

O. 
47.5K 

+15V 

AS 
10K 

I/tIW • 'l>---.,..----< .... --t--~ 
A~~f~~~»i1:: 
R2 KK 9rr KKUU 
R! KK15TT KK9TT 
R~ '5~· .. ~ 
~~l!JJ 1 ASJ : 
:!;--+-!ru!;. _--I!I§IL.; 

I NPUI*----it-"\rV\r-..... -t-l A3 
2700 

C2 
1800PF 
500W'vDC 

%1% 

Q2 
2N1605 

. I 521 CC . R12RR 

~ . LI~UU Lk~'W-1 

(Draft E2150) 

CR2 
EE16HH E£11 HH I 

NPUT 2 
CAl OUT!'!!ILJL ____ ~ ____ _ 

.. 15V ...... 25V .. 't.25v 

A5V 

__ -"------------4~--~ 12 SEE NOTE 2 

IS 

17 

RIV 

An 

UItOII 
2050 

l/tIW"% 

V28ce 
te.n: 

l/tIW"" 

.28K 

ReDD 
.1UF 

2DOWVOC 
'2~ 

ClL 
16K 

-ISV 

+JSV 

'36J 
16.-8 

l/tIW'l% 

LIoON 
2N398. 

-100V 

+JSV 

A30J 
10K 

+JSV 

C2SP 
UON 1800PF 
~nos 500WVDC 

.,% 

25.5K 24531 
1/8W"" 

-15V .... 2SV 

LL7UU 
2000 

.. 15V 

33RItO 

B58K 

-15V 

.21J 
47.51( 

l/tIW'l% 

EE6HH 
2NU98 

+JSV 

853K 
21t00 

.. '5V 

V5ItCC 

IN270 

USN 
2N1998 

+JSV 

A19J 
10K 

+J5V 

LU2uu 
274K 

I/tIW.,,, 

AA32JJ 
lOOK 

1/8W' 1% 

V30CC 
.~7UF +1 20WVDC 
"~ 

__ ~----~~-----~27 

017. 

...... 25V 

KK5TT 

-ISV 

32( 

31 E 

30( 

29( 

16( 

6 HS RESET. DLV. 
UNLESS OTHERWISE SPECIFIED. 

RESISTANCE VALUES ARE IN DtilS .:1:5%, 1/2W. 
DIODES ARE BCXS8-1 

KK23TT 
I ... 

l/tIW.,,, 

-15V 

"J 

+JSV 

Ll25l1J 
10K 

l/tNtl" 

EE24HH 
2N1306 

FF21 PP 
352 

I/tIW"" 

f EEItORR L~.25V 15UF 
2OWVOC 

+I '201: 

+:1 .. +tsv 
JJ37UU 

I T5UF 
20WVDC 

':' '201: 

:1 .... 15V 
U4l0D 

~ 15UF 
20WVDC 

'201: 

l 
':' 

.. -roov 

For Form 3738 

24 



Sec. VIII 

(Draft E2150) 

Burroughs - Series E 2150 Instruction Book 

INPUT 

+15V 

R2 
18.2K 
I/aw"IX 

R3 
Z700 

-:-

+15V 

R2 
22K 

I IlW, OS% 

RI 
3320 

1/8W' 'IX 

R3 
IZr. 

-15V 

+1SV 

Rlt 
Z,,"O 

+15V 

RI2 
8ZK 

I NPIllf--~W~-i-+-i 

C4 
560PF 

200WVDC I 
010% 

+15V 

R8 
49.9K 

118W,±I% 

+15V 

R9 
10K 

..... 2SV 

DMV-D 

+15V 

Rlt 
47.5K 

1/8w,.I% 

C2 
1800PF 
500WVDC 

H% 

CRI 
A 

·It.25V 

+15V 

R5 
SEE 

NOTE 3 

RIO 
16.2K 

itWl1% 

C3 
.02UF 

100WVDC 
'10% 

A 

CR2 

JUMPER 

+ISV 

+15V 

RII 
3010 

IIt1W,'I% 

R5 
10K 

R7 
6190 

"IW,:t:1X' 

Qlt 
2NI306 

OUTPUT 

NOTES: 

1 • 

OMPONENTS CKTl CKT2 

=it=-- ~rr 
~--- -Hr.- -::.~ 
-1!:>_ ~t·~ 

R 
JUMP 

COMPONENT 
SOOMS DMV 

STD 
80MS DMY 

STD 

CZ 

T 
OUTP 

o 
13 

3Z(.(---1~-lnB!Tlno-. -It.2SV 
150r 

31( 

30( 

29< 

~ 2~~OC 

I lElO • +15V 
+ 1SUF 

I 2awvDc 
.S% 

I 1),0 ... tsv 
Isur 

~ 2~~~DC 

l 

UNLESS OTHERWISE SPECIFIED, 
RESISTANCE VALUES ARE IN OHMS ±S%, 112W 

For Form 3738 
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Sec. VIII Burroughs - Series E2150 Instruction Book 26 

IDGIC CARD "Gft 

'" ~4~25 

.2K 
22K 

N3W 
F 12J 

17 
N7w NOw 

B4K 
IB 33K 

MSW 
2S 

-I S 6L13 
A1S J 
10K 

'IS 
'IS 

.. 4.25 

N 16 w 
22 K 

H 12 W 

" 
F20 J 

N 18 W N 20W 
A17J 

20 33< 
N l'+w 

2. 

-IS 1,5 L22 
A23 J 
10K 

+IS 
+IS 

.. 4.25 

N28W 
22 K 

N 5".\11 N 25w 
23 F28 J 

N 32 w N 26 W A2S J 
33< 

22 

27 
21 ( M -IS 24L31 AS1 J ",ow 10 K 

M36w +IS 24 

+IS 

.( M F28HH 
LL 32 UU 
22K 

10 
F26HH 

AA 32 JJ 

11 
F2lfHH 

'1S 

12( M F22HH 
II 31+ UU 
22K 

13 
F20HH 

+IS AA 34 JJ 
FIBHH 

14 Ll 30 UU 
22K 

IS 
F14HH 

-4.25 
AA 30 JJ R 38 Y 

I. 
F16HH 

Ll40 UU 
22K 

Rolf 0 Y 
L116UU F37J 

AA40 JJ A33J 
2 ( l1li lL14UU 

3" 
+IS 

LL18UU 28 
-IS 

LL 38 UU MO J 
22K 10 K 

lL20UU 

AA 38 JJ "5 
LL22UU 

+15 ~LESS 0THERJ.!1 ~£ tPECIFj ED: 

LL2£tUU 
RESISTANCE VALUES ARE IN 

LL 36 UU OHMS ± 5% l/ZW. 

22K TRAN S I STORS: 2N404 

lL26UU 
DIODES: 8CX58-1 

AA 36 JJ 
LL28UU 

32 ~ • -'+.25 

31( • +15 

30, • -15 

29( ::L.. 

(Draft E2150) For Form 3738 



-15 -4.25 

OUTPUT~-----------,--------------~ 

31 ~(----...... +15 

211f-(---,:::L.. 

32f:(----...... -4.25 

30f:-(--". 15 

+IS 

R2 
8200 CI 

S~0T7tu~E f--______ .... _ .... _58-t0 PF 

CR3 
SET INPUT I f----te--_. 

SE ~ N~t,~CK f:-__ C•R .. 4 __ ...... 
CR5 

CRI4 
SE T INPUT 2 f:---... -----' -4.25 

UNLESS OTHERWISE SPECIFIED: 
RESISTANCES ARE IN OHIlAS,5°/o,1/2W. 
TRANSISTORS 2N404. 
DIODES BCX 58-1 
CAPACITANCES ARE 1: 10°/0 500WVDC 

CR6 

CR7 

-4.25 

FLIP FLOP SPECIAL 
(2 ELEMENT) 

COIlAPONENT 

RESET GATE OU 

SET INPUT 2 

RESET INPUT2 

QI 

Q2 

-15 

CKT I CKT 2 

23 3 

16 12 

20 II 

NIOR EEIOHH 

N31R EE31HH 

~--------------~~-----------70 OUTPUT 

R7 
SIK 

CRII 

+IS 

R4 
C2 8200 

560~P_F~~~~ ______ ~REg~ip~iE 

CR8 

-4.25 

CRIO 

CR2 
"'--"'f-~RESET INPUT I 

'-__ ~r-~RES~~pt~OCK 
CRI3 

'----_--~ RESE T INPUT 2 

RI "K 
FLIP FLOP 

RESET INPUT 

COMPONENT CKT I 

CI KSB 

C2 B35K 

C3 15P22 

C4 ISH22 

CRI 1lA37V 

CR2 1lA39V 

CR3 M3V 

CR4 MIV 

CRS K3B 

CR6 KIIB 

CR7 B7K 

CR8 B37K 

CR9 K28B 

CRIO B30K 

CRII BilK 

CRI2 B26K 

CRI3 M35V 

CRI. 1lA5V 

RI B32K 

R2 BIK 

R3 KI3B 

R4 B39K 

R5 151..422 

R8 ISK22 

R7 B24K 

RS N7W 

R9 M26V 

SET INPk-/w· 17 

RESET INPUT I 22 
FLIP FLOP RESE 27 

SET CLOCK IN. 19 

RESET CLOCK IN 21 

"I"OUTPUT 25 

"O"OUTPUT 26 

SET GATE OUT. 24 

CKT 2 

KKSTT 

TT3SKK 

ISEE22 

ISMM22 

Z37HH 

Z35HH 

Z3HH 

ZIHH 

KK3TT 

KKIITT 

TT9KK 
KK37TT 

KK2STT 

TT31KK 

TT7KK 

TT26KK 

Z311HH 
Z5HH 

TT33KK 

TTIKK 

KKI3TT 

TT39KK 

ISHH22 

ISKK22 
TT24KK 

Y7FF 

Z28HH 

13 

" 4 

15 

10 

6 

5 

S 

(J) 
(J) 
() 

<: 
H 
H 
H 

to 
~ 
'"i 
0 
~ 
'r} 
til 

(J) 
(J) 
'"i 
)-'-
(J) 
til 

I?;! 
f\) 

~ 
V1. 
0 

H 
l:l 
til 
c+ 
'"i 
~ 
() 
c+ 
)-'-
0 
l:l 

to 
0 
0 
:>;' 

f\) 

--.J 



Sec. VIII 

n .. 
",00 

I". 53. 

-15V 

FF1PP 
1100 

':' ':' 

II ( 

ID ( 

,( 

(Draft E2150) 

Burroughs - Series E2150 Instruction Book 

.,SV 

25S!2 

':' 
..... 2SV 

.,.v 

2MS 

FRONT PAPER SWITCH 

17'24 
0500 "5V • 

IIISOI 
15K 

l/aw.,,, 
-15V ~25V 

':' 

.,5V 

::' 

., .. 
LLSlUU 
1100 

...tt.25V 

.1.111$$ 
1100 

.,5V 

121' 
2 .. D 

.,5V 

.,5V "5V 

I .. 
10. 

.... 
2111'05 

7"'0 

':" 
..... zsv 

+,. • 

KKJ5TT 
2K 

JJ57SS ~ 
12. • 

25 

LLItOW 

"00 16300 
LLllIIJU 

-tsv -'5V .... 25V 

EEitHH 
2M11" 

T2Y .KSTT 
2 .. D 

20 

-:-
-I5V 

+1 ",y", 

I 15Uf 
2GIMIC *2. 

1 -+I I ... 
20wv0c 

':' >2. 

12MIt 
1500 

Kll" 
2 ... 

-nv 

.. +'I5V 

.. -ISV 

O!-

klUlT 
2 ... 

-15V 

-nv 

• !JILiSS D1It[IIWISE S'ECIFIED, 
.ESIST .... ct VALUES AlII IN OtItS .t., 1/2V 
DIDDES AIlE IC"I-l 

LL2IW 

-I5V 

For Form 3738 

28 



Sec. VIII 

FlP 

SIl 
100 

(D raft E2150) 

Burroughs - Series E2150 Instruction Book 

P.D.C. SOL. DR. 

+I'V 

LIK 
2_ 

.... 2511 

EE10NN "'-,. 
I/OW"" 

+15V 

UP ... , 
l/ew'l% 

S3Z 
'"0 

l/aw'l% 

EE"'.II 
5110 

1/ .. "% 

EE1NN 
300PF 

200WVOC 
'1011 

a"K 
5920 

l/ew'l% 

":" 

+15V 

FIoZP 
2_ 

FJIP 
"00 

+I 'V 

EEl"". 
1500 

I/OW":': 

MULL 
2000 

1/ ... ·1% 

-15\1 ..... 2511 

"1611 
2M59'" 

P1SA'" 
10K 

2V'5% 

-IOOV 

+I 'V 

F21P 
220 

D2" ., ... 510 
2 __ 

lW:t", 

0:-
.. 15V 

+I 'V +15V 

EnORR 
60.1tK 

1/_/2% 

..... 2511 

EESOII_ 
2_ 

EU2NN 
100 

EE21 .. 

\9 

F2'P 
+I 'V FXSI .. ' 

IUK 
5100 

EE3 ... 

P19AA 
6200 
2V'!I% 

0:- 0:-

)' JJ5ILL 2._ 

.....25V 

A1J 

'2~"".25\11 
'. ~ ~E_~~~ 

+I 2~~~C 
- .t20% 

3\ ( +1 • "511 
T6CC 

I lSUF 
20WVDC 

0:- 12011 
'0 ( I • ",sw 

ncc 
+I I 'IF 

20WVDC 
'2011 

29 ( 
l 
0:-

16 ( .. -100V 

UNLESS OTHERWISE sPEClnEO. 
RESISTANCE VALUES ARE IN OIftS ts%, '/2W 
DIODES ARE 8CX58-1 

For Form 3738 
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Sec. VIII 

INPU 

32( :t 
+I 
-

3l( +1: 
I 
7" 

30( :t 
+I 
-. 

z9( 

(D raft E2150) 

Burroughs - Series E2150 Instruction Book 

PULSE STANDARDIZER 

+I5V 

+1 SV 

CI 
S60PF 

200WVDC 
%1 OX 

C2 
180'OPF 

SOOllVDC 

QI R3 
±I% 

2N404 2700 
I/2W%5% 

CRI 

-. 
.. ..... 2SV -ISV ..... 2SV 

EE24RR 
ISUF 

2DWVDC 
±lOX 

.. +ISV 
E4lR 
ISUF 

20WVDC 
±l0% 

• -I5V 
C2'<H 
ISUF 

2DWVDC 
%20% 

l -. 

COMPONENTS CKT. I CKT. 2 CKT. 3 CKT. 4 

RI U988 T3M UI888 UZ7B1 
R2 82K 81lK 1117K 827K 
IJ e8 15L C21 K C31 L 
R4 KK7TT KK1'+TT KK21TT KK31 TT 
A5 KK4' KKllTT KKI8TT KK28TT 

C1 Ull8B nAIl U20BB U2988 
/C2 S6CC SIS!;!: S24CC S33CC 

CRI ptj AT5J AI9J A29J 
t:R2 HHI~R HH9RR HH16RIf JJ26SS 

QI M4P "I2P MUP M28P 
02 EE4HH EEUItt EEI9HH EE28HH 

INPUT " 1J IS 17 
OllTPl1T IL II 16 11 

R4 
47.5K 

+ISV 

RS 
10K 

I/2W ± 5% 

_-/"---4..----~ OUTPUT 

CKT. S 

_U~II 
~K 
C,.L 
KK39TT 
KM6TT 

113888 
T42DD 

A!6J 
Hle3RR 

M!I6P 
EE!I6HH 

'U 
20 

Q2 

2NI60S 

CR2 

UNLESS OTHERWISE SPECIFIED. 
RESISTANCE VALUES ARE IN DiltS ±J%. l/ew 
DIODES ARE BCXS8-1 

For Form 3738 
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Sec. VIII Burroughs - Series E2150 Instruction Book 

+ISV 

D"I'I 
82.5K 
lSoI/OW 

-I. IS.I,*" 

D'," 
.Q1UfI' 

IDOWVDC '1511 

t2ll 
151 

"II lIN 

-:-

]1 + 
15 

1ISl' 15U1 -'HI 

CHl 

z"::~: I '1511 

(Draft E2150)-

D6II 

SRI2 
112 

IS.I/N 

'DO III.''*'' 

, .. 
11K 

'''.'/ew 

+UV 

-: 

J2ZSt 
511D 
lSoI,*" 

FnIP, 
11. 

-: 

READ AMP 

'001'" ISUF 
IOWVDC 
"20V 

r.p. 
.------------------------------------+15 

CCltLL 
lUI 

55WVDC VZ.M 
"I. 1110'," __ , 

2'.'0 5." C:ZlL . ,. I.' • 
Enl. 

2. 

-IS. -•• 25V -:-

T.P. 
~----------------------~17 

1!N1t 
IUF 

J5WVDC 
'1. 

CIDl 
~K 

0:- -: 

U6R 
ISUF 
20WVDC 
'2. 

DI .... 
61D 

T.P • 

.----------------------------------+15 

lL6SS 

..... 2SV 

UNLESS OTll£RWISF" SPECI FI ED. 
MSIST""E ,AlUES ARE 'N ollis I/zw. 511 
DI JOES AR( Bex5l-1 

For Form. 3738 
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Sec. VIII 

(Draf't E2150) 

Burroughs - Series E2150 Instruction Book 

IN'UT 
(AUTO MAIII 

IIPUT 
(IlIA_ill 

I 
I) 

I 
lEAD) 

CII 
INrO 

~ • 

Z 

II 12 
lOOt lOOt 

READ TRANSFORMER 

OUTPUT I 
T o iliAD NI' 

CCIM'ONENTS 

, 
....... 

5 

~ 
l/2Wtsx l/2Wtsx 

INPUT 
(IIIAD,MII 

11M 

-IIIDV 
flLlllIID 

, 
11 IlIAD) 

(AUTO 111 .. 1) 

0:-

cn 
11270 .. 

r 

7 
,~ -

I.ex ... ., 
n 

RIY 

100 
± 5% 2W 

.,. 

TO 

1'"(:-----'l'II\I\,,-!.---__ -IIIDV flLlllIID • rass 

1 100f 150NIIDC 
_ -1.+15. 

1 

GATA I DATA Z 

= 

32 

OATA , 

Z 

For Form 3738 



Sec. VIII 

" • ~n. , 
5Y S22Z 

• K 
2 

12 
10K 
IY 

12. .... n ... 

C1 MY 520: 
C2 on. ."nl 

CRl AlF A27F 
£111 RIoOW 

U3 &1 .... 

02 L71I L52N 

I.PUT ... ., 

(Draft E2150) 

Burroughs - Series E2150 Instruction Book 

"'T. 11 
5X12 
Ltw 

2 •• 
L 51Al 

I. KK 

_21 
ISUI. 

KKIITT 

§l12 
200' 

7 
HH171111 

FF7 
FFl't. 

• 

SOLAR CELL CAM AMPLIFIER 

CIlT. " 
V210CC 
KII27TT 

LL2!IUU 
5 

W'2DD 
K 
'_I 

L551A!. 
KK57TT 
KK 

.ll26.et 
v2ett 

JJI.I pp 

FF51 J 

" • 

CR2 

RlI 
IK 

tIS 

·15V .... Z5¥ 

'2~4i('------........ 25V 
51 ~(------... 415V 

'O~(------•• -15V 

22r 21 0:-

20 

II 

18 

IIILESS OTH£RWI SE SPECIFI ED. 
RESISTNICE VALUES IN OlliS %5%. I/ZW 
TRANS I STORS 21P1D .. 
DIODES BeX58-1 

For Form 3738 
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Sec. VIII 

I 
I 1600 

5W 

I 11% 

Burroughs - SerieS'E2150 Instruction Book 

+15V 

12~""'-'I/I/Ir-""-+-I 
100017 

931 
l/BW • 1% 

10BB17 
560PF 

200l/VOe 
±to% 

+15V 

B2K 
lK 

l/BW±I% 

e7N 
15UF 

201/VOe 
±20% 

e9L 
IN270 

e5L 
191 

1/°w ± 1% -:-

e15L 

WRITE AMP & MONITOR 

-15V 

+15V 

B20K 
22K 

S15Z 
560PF 

200l/VOe 
110% 

~ 

H13P 
2.39BA 

+15V 

B34K 
15K 

I 
-100V 

I 
4"I.1IN ..... 'VV1r-<H-;-<; 18 ~ 1-..... "'IX"""iI4-.... --t-i 

C31 S ell L s.t1 2400 

I -:Ii 
5W 
11% 

I 1600 

I 5W 
"11% 

I 10UF 

I f1501/voe + 110% 

I -:-

l.~u~.~ 
PURPOSES ONLY 

23(---14--, 
S5Z 

S7Z 

21(---14---+ 
S9Z 

Sl1 Z 

S13Z 

22~--te----' 

S3Z 

KK,3TT 

CD raft E2150) 

.IUF 1500 
100l/VOe 

±5% 

AG.REAOj\lRITE 
HEAO 

e27S 

100l/vOe 
'1% I .02UF 

elBL 

e22l 
2400 

A24J 

KK22TT 
38.IK 

1/8Wtl% 

A36J 
-4_25V -15V -15V .. 15V ..... 25V 

ee39Ll 
560PF 

20owvoe 
±10% 

16 

+15V 

LUI UU 
22K 

KK1TT 

ZIHH 

+l5V 

LL35UU 
9310 

llew ± 1% 

DOSH'" 

Kl<.7TT 
33K 

-15V 

READ AHP OUTPUT GATE 

WRITE HONITOR 

-15V 

+l5V 

U9UU 
10K 

11 

EE8HH 
2N404 

4.%5V 

-15V -~.Z5V 

L---------------------~115 

+l5V 

32( 1 32U4l 
~ +I 15UF 

2owvoe 
±20% 

31( +1 32X41 

I 15UF 
2owvoe 

'20% 
~O( 1 32AMI 

+I 15UF 
20WVDC 

":'" ±20% 
z9( 

lItLESS OTHERWI Sf SPEcr FI EDI 
RESISTANCE VALUES ARE IN OK'1S ±5'%, t/2W. 
DIODES ARE BeX5B-1 

TP 

...... 25V 

• +15V 

., .. 15V 

l 

For Form 3738 
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Sec. VIII Burroughs - Series E 2150 Instruction Book 

KEYBOARD WETTER 

+35V UNFILTERID , 5111TCHID 

+UV 

86K D8M 

24 CKT I F3P 3600 I H270 

84K 012M 
Dl0M 

10K 

J- + JV 

.16K B18K 

CKT 2 
E1~0 ,600 IN270 

23 
B20K 

813K E22N 10K 

+ISV 

C26L C28L 

CKT 3 
E24N 3600 IN270 

22 
A3DIe. 

C23L 033M 10K 

+ SV 

036M 038M 
CKT 4 F34P 3600 IN270 

21 
040M 

832K F42. 10K 

+15V 
U42SB YSCC 57l 

/ CKT 5 
T1M 3600 I N270 

59l 
13M SIll 10K 

+15V 

Vl5CC 517l 

CKT 6 
U12BB 3600 IN270 

11 
519l 

5Hl S211 10K 

+lSV 

U2S8' 527l 
CKT 7 U22BB 3600 I N270 

529l 
523l 5lll 10K 

+ISV 

V3SCC 537l 

CKT 8 
5Hl 3600 IN270 

S39l 
U3!88 s41l 10K 

19 

+15V 

LL5UU HH7RR 

CKT 9 
HH3RR 3600 IN270 

HH9RR 
CC2LL EEl INN 10K 

+15V 

KKISTT EEI7NH 

CKT 10 
HH12RR 3600 IH270 

[[1900 
OD13KK FF21P. 10K 

+lSV 

KK.2STI EEZ7HN 

CKT 11 
HH23RR 3600 IN270 

[[2900 
DD22KK HHllRR 10K 

+15V 

K'35TY [E37NN 

CKT 12 KKHTl 3600 IM270 

[[390M 

A 
DD32"" HH'+lRR 10. 

12 
81K 
9100 

32 ~=====~A~~S=.A=R=E=='4. 25V ~ .~p 
30 ( .·15V 

'ISV 

29~ 
15 ( "", .+35V UNFILTHEO , 5111TCHEO 
10 ( 0 SPARE 

Printed in U.S. America Revised 11-15-66 

I 

1 

I 

I 

I 

1 

1 

I 

1 

1 

I 

I 

CKT I 2S 

, .. , 
26 

CKT , 
27 

CKT 4 28 

r.. , 
16 

CKT 6 17 

CKT' 18 

CKT 8 20 

OKTO 

CKT~ 

, .. 

CKT 

UNLESS OTHERWI5E SIIECIFIEDt 
RESISTOllt.S AllIE IN OHMS. 1I2W. :t5% 
o IDOlS ARE 8CX58·1 

34-1 
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Sec. VIII Burroughs - Series E 2150 Instruction Book 

';SINGLE SHOT CLOCK (p) 

11 JIlt JJ7I'P 
610 IN270 

13~ KlfnT 

Sllf '~~o;r 

I, 

, 
• 

•• 
11 

12 

TPI2 

P." 

-S6Y "0 ~ 

+15Y 
I.CCJ8 

11000 

A16J 

J2~-4.IS 
15UF ,1OY 
•• 0lI: 

)1 +.5V 

-'5V 

29 +-...... --40-_---, 

+'SY 

Z3HH 

Y9FF 
+'SY 

Y1FF 36V43 
,OK 

ISHH +15V 
16 

I.HH 
U2911 
2_ 

120E! 

LL22UU 
-15Y -4.ISY 

22K 

.\At7FF 
T.SY 

128 •• 
IM"98 SS" 
~~~~~----~--------------t-----------~~~II 

':' 

lUST 
IM",8 

-ny 
A19J 

12K 

L6U 
6200 

3mI .v 

M33I 
33DP' 
SIOV 
*5X 

+15Y 

A27J 
12K 

t2C
" JOO 

JIH" 
561)" 

SOOV 010ll: 

':" 

+'SY 

~ 

LLJ2UU 

-4.ISV 

7S'~ 
1M2,., 

r--"'--~I' 

SSC 24 

-4.2SY 

+.5Y 

A2JJ 
.800 

9K.Io 
IN270 

CLOCK INHIIIT 13 

~~----~-----------------------------+25 
0.5M 

NOTES. 

UNLESS OTHERW I SE SPEC I' I EO. 
RISISTORS ARE IN OHMS" 1I2W. 5% 
DIODES AM BeX5S-. 

VChanges or additions since last issue 
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Sec. VIII Burroughs - Series E 2150 Inst.ruction Book 

u",n IiAT! IASle WIR'NG 
1511_", 11£'112 

(Tl "'U2I2 

(W) , 51 1 " .. 2 r:~~;t--~ :'>:~~----lf---I 
: '1INTEIt I --~ JI 

L I--~ ..... 
G~;~~- --_.. town CAn: 

1---',-,,',-,' 1 !:'!7 I 

(AII1) '"1 ... 011 

___ r--~ '51'''''2 frn07l 
I ~!~ I l'.J.uz.; 5"02 • 

~ ~--r 
--~ : 

'AGE DESCRIPTION 

,00 MITMUTIC " IIIEMOI'I' !.MIT INDEX ,ot POWER SUPPLY 
102A-I POWEI SUPPLY, MEA ULAY. Mit SW, .. , SENSING 

\IOLT"GE 
VARIABLE m 

152"." 

TtI,(O .... 
~~2"" .2 .... 11. 

'!II 12-' ..... • ". 

AIII"I1IiETIC' "EMORY IIIIT 

'ES.OJPT'''' 
10 .. S-. PC 12-2~-65 
55 .. SID 12-2"-65 
SCf", SFF 12-:!/; .. ,,5 

10n~ pown SUPPLY. '1ULTAGE," FRfO,UEIICY YMIAILES ..... 2 .... P 'n EOC, (OeA, [eNe, LuCK, END GP, PAF,. IIlAFF 12-25-65 ,,, ItOLTAGE JtCIUT'NG .tliV. "-.2511. -Z.!J¥ ~:~~: p 
'50 ALL TOTALS, AT llJ 2-1.-66 , .. VOLT.IOIJI'I.a -Uv -15M -SiV -100\1 .. ,aUartAYE' L 

'0, VOLTA"E ROUTlI\G'CRD • 1!-.2-<i' 
106"'-8 POR, RESET STAt.DARDIZER 142-65 • ", ~~E~E:'FF. LUFF. ItE'D RIBBON SOL, Arc lOCK 2_2li_tiS l 
1068-B SINGLE SHOT CLOCK "ERMA.'.E/·T (SSCP) ...... 2-2W5 L , .. 
'07 DIGIT DISTRIB .. 'TOR. 000-005, STEP DO 12_211-65 L '" IIOT USED 
,01 DIGIT DISTRI8L'TOR, 006-0011, ODMSO, DDU, DOT 12 .. 2 ...... 5 L "I IIOT USED 
'00 KEYBOARD, SRXIS 12-2J..1J • , .. ow " SY sz I 2-2'~·..( 5 L 

"0 GT~WR 12 .. 21t-G5 , .. TIM, TOt. IE"FF, kiD LOCII: SOL. CRG RET,SLlDE' 1-1 1:1-25-65 • 111 WIIS 12 .. 2't-1i5 ,., TO .. SHIFT RIGHT OR SHIFT RIGHT ARD ROIIND LOGIC ". MR"""E". SUM -..Hf)·,. WR~"E", ~ 12-2 ...... 5 , .. n - TltNfSFER LuGIC 

'" VO," -1 .. ""5 ,., 12 - PRINT LOGIC l II. MAD, MTA, MT8 12-2it-a5 l ' .. n • • , - ADD O' sua 10_1_" <1 LOO'C ;:2:::; 
115 DECIMAL TO IINARY ENCODER S. VOLTAGE wrmR, "'ART 12-2"""5 , .. Tfi - CLEAR LOGIC 7-t6~5 • "" f)(CIMAL TO IlltARY ENCODER" VOlTAGE WfTTER, MARU 12 .. 2W5 , .. T7 _ "1ILTlftLY lOGIC 7-'6..fi5 • 117 OlRff, MEMORV MCGDING - X DRIWRS 12-2:.-55 ,., T7 .. DIVIDE' LOGIC 1 .. 20-6,. • "8 MEMORY DECODING - X DRIIIUS 2 .. 1t-61 ;:: ~:~W~~~I:: :"~I~I~J~~"~OGle 11-27_65 H ,,. MEMORY DECODIN(i - Y DRI ~RS 2","""1 12-25-6 • ... INHIIIT DRII/US, ClR MEM "0 CARD LOCATI(W " TIE" POINT CHART ,21 MEMORY, MR. 2_1f0006' '51 CARD LgC~TION " TIE POINT CHART 
12. ADD, SUB, CIFF' lZ .. 21t-65 "2 CARD ELEMENTS" COMftONElITS 
12. COMPfF, T/c's 12 .. 2W5 '" CARD ElEMEIITS , COHI'OiIENTS 
12_ ADDER, DECIMAL CORRECTOR -16-a5 ". COMPONENT INDEX 

12' APFF. RACII: STOP DRIVERS 2 .. 2W5 '55 C(lrtNECTOR 'MO!1( 
'26 SYM'F' CHAR FF 2-2,...65 158 SIGJIIAL IMDEX LOWER 5 UPPEfI GAn 
127 SET SPECIAL ADDRESS ·11S-a5 157 TERMINAL l'a..RD INDi:J( 
121 SPECtAL ADDRESS FF'S, NZFF 2 .. 2""5 
12' TO-n, D~FF 12_25 ... 55 

NOTES. 
1. WiltiNG SHCMt IN DASHED LINES ( ..... ___ ) 'NDICAns OPTlIJIIAl FEATIIRES. 
2. CHAIIACTEItS IN PARENTHESIS ON WIRING INDICATES IINtE OF OPTIONAL FEAn/RE RfQ.UIRlflG WIRING. 
!I. ClWlACTERS IN PARENTHESIS lOCATED NEAR CARD ELEMENT INDICAl'lS OPTIClIAL FUTURE 

ItEQ.UlRlflli THAT CARD. 
It. PART NLJlIERS ON INPUT SI:)lALS INDICATr PAIiE (F ORIGIN. 
s. EXCEPT FO" VOLTAGE MID FF ELfl'lENT PINS, ALL £LEMOIT PINS AilE SHIM. PINS to, 15, 11, 21, 

IF SHM III FF ELEMENTS, ARE CLOCK (A, B. B1, OR C) INPUTS. ALL OllIER ELEM£'NT PINS SHOWN 
WITHOUT SI CJlAL ARE NOT WI RED. 

I. PAGES 100 THRU U' DESIGNATE A" M UPPER GAT! SCHEMATIC 1511500'. 
1. PAGES '00 ntRU !lit' Q[SICiNATE A'''' LOWER GATE AND II:BO. PTI. CRG. SCHEMATIC 151111'00. 
I. PAGES 150 THRU!l511 DESIGNATE AJTC READER SCHEMATIC 15227 .... 0. 
t. PAGES 500 TMRU ~!J DUIGNATt KEYBOARD PRINTER SCHEMATIC 15117",. 

10. CAPACITORS Cll02, (11011, Cll0t. ARE ADDED WHEN A.C. 'IOLTAGE SOURCE IS 50 CYCLES PER SECOND. 
11. I'M" INDICATES 51_At WHICH R£Q.UIRtD CONSIDERATION OF MUnJAL EXCLIJSIVElESS IN T1tE DETEIIMIMATIOII 

OF ITS LOAD. 

lItUSS OTHnw)SE SPECIFIED. 
All CAPACITOflS ARE SUF. 25 WIIDC 
All DIODES ARE IICX511-1 
~lL. HSISTMlCn ARt: IN Dff'IS 

12-25-65 
2,," .. 66 

12-Z"-65 
2-2'+_65 

!O-23-65 
12.25.6!i 
12-2"'.65 

OM'IONAL FlAT\lRES 
AaI.VIATIDIIS. 
(""') .. 0 WORD MEMORY 

(I M) '00 WORD MEMORY 
(T) TYP( TDhlOM ME"'!t't' 
(1') TYPr n/F'1tOM MIMORY .IRAeT. 
(Oil) DIVIDE 
(IV) 01 "lllE IMACTI'I[ 
(R) RESEltIlE'O FOIT F'lmJM' 

fA"') OO!IfLE tltAMCTE'R Mlcx..T 
PRO'Ttmlll !lACKS 5-" 

(.., DQlJlIU CHMACTER MOIWT 
,.OTtClION !lACKS 5-13 111-
AClIVl: 

(A"2) DO'_U CHAItACTER NtOlIIT 
"ROT!l:TIOII lACKS It·!! 

(Dr) DOIIiLE CHAItAC'TU AMOtM' 
PROTECTH. RACKS it .. tJ III .. 
.... 1 ... 

(Aft!1 FIJlL ""OI.WT ftIIGT!CT11II 
(m> FUll AHO'NT "meTl. IN. 

ACTIVI: 

Ref. Page 100 

Printed in U.S. America 9-6-66 

Page 3S 
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Sec. VIII 

*' In .( 

.... 
502 It ( 

'0, 

'0' 

Ref. Page 101 

Burroughs - Series E 2150 Instruction Book 

La, '" 

LINE At NEyr 

TnO! 7 

• 

,~. ... -.,1_ .... ara .... <. III 
... --0 

.. , .. .- I.' 

m07 
C_ECTI. .. m,02 
SrE pAG( ~Y 1021-. 

., 
1111010 
." .. 7111011 

II. Cll1,20 
511 CtII\RT 151172,. 

PAGE '028 .. I' 

FOR COMMECTICII 
SEE PAGE 1021-1 Y I , 

1'B"02 

IS Y 
lBtl" • 111101 TlIIOI , 

JI20t 
ClU. " 322 ..... .... 

TlI'OJ-1 J1202 

Y9x AUTO RIADER Ac: "EUT 

"" '5' 01121 
"no '11207. 250,iJ% , , . Cl1tH 11'105 .'" Tlt'OI -120V Jl2~ 

•• 2070 502 CR"" • ... "1 A22 11127 I., 
8' Tl1105' 10:t'i0% 

Y 20 X 
1I1101t 

"'1111108 ,It ml05 

"" 
'" 1"''' CRU17 

All SOuF 
IM28 .. '.A .... 

lillO, 
-: "., 

A 502 

.5 '0' , .. 
r-_____________ '~F1~'D2~,-~ 3 Ie: 

O~~~'_::=~"---\)!' ... 1!a!;fu • B1S ,. 
Cl107 :i. C11 0.:. l .o,OGOIF r 30.001JlJF , UL ___ 4 15V 

(50CPS) 1 SEE 
- IItrrES AI5 
~11" 

Tlt10S 
11111 
5fO. t 5't 

'" 
, .. 2 

~¥T~~----~--~9'~~----------------{,~ ,~. 

2e110,·'''' mlD5 
~.OOOUF Rl110 
\5V SI0,tS! .,. '" .8 

.. 
TBll06 
~~~----~ .. ~'5~. , .. 

C_11lfi 
1N20l0 

B7 
TIl,. 
CR1115 
IM2070 

o----~~~~~----b~~--~.7~------~~~IV , .. 
......... _.;.;;...-------{, , .. 1.320t 

el1101 

1.,20t 
CI1102 

'nUll Jt? 
, '7 I ..... 25V at 151 

.,.I1OC J12D2 
,~-------~·Y~I~~·-~~~~V~M~~~DWL<JA'" 

ClIl1 ... -
SV ,!-:+ Cllot 

SD,OODl.f' 
,Iv 

CIS UII'_T. '01 

tU~-12~---9~~~------~KL 
SO.OOOUF 

~J::"ai' 
'01 

Page 36 



Sec. VIII Burroughs - Series E 2150 Instruction Book Page 37 

l1101tG T8"Ofi ..... CR1I22 
~11D7 ., A,Z -100Y .. , 

10' 5 
.. 

IN2070 Y 15 X 
-IOOV 1O&f ,a, 

Tlllal JUDI 
p ... 

'!IO' 
11:1109 • ,., 
eR, 

KI J1202 TIl 107 IIOT1lI1 SOOt R KG IF m 

0.'''' 58 .SIV .. , ... TllloS 
.n11 .2 ·56V , .. 
101l:,.ts% .,20' 
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125 ..!-!!!!!.~1IIIIllL..willll!!.J1Uf 

12' 
12. 
U • .. 

• 
~~"'UI •• ' 

MU 2- MMU 2 , 
- MAlI It It , 

01 MAUl .. I 
MAT IT' 

MAT 2- liT ~- _~_ 

IioAT •• ( __ T 2~ • [ ..... (~ 2fi 

• TO· II- COM", -+-- or -WI 
IE 0 I 

.J 
• ... . 

S 
2 

sn DAD 

• T DO "I'. 7 

• 

• -CO-.D-. lET 5 
... ·81 • .. 
-81 RESET 

mr=:ii='RIR' ... -.-,..SD+sn-SlII-O S • .. -.- SET SlJt~" 112 
T 

DOG • SIJiI--'MDt -stlt/o. SfF' -
." -UP' ........ 0 

• • T 
I 7 '''·S'''·O-$CF'F , "' ..... " .. - p 

_._, 
DIIMSD • 1IR'V' 

j 
SET til" ... 
L_ " •• WI . ..- 112 

S P 
Nl" n .,V;] 
,.;~:. ;,;" 11;1 

SHIFT -- . 

I D (LOC 11) I 
TO 
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INITIAL CONDITIONS 
PAD 128 

DO 107 
n 129 

,nm 

l 
PRINT MO 
PRINT lAD 
PRINT CAD 

~ STICA 15 

__ WI 

, 
1'K " • AD , . 

GT pt, ...... '" II. 
P!( - liT K ..... wa II. 

SET AD " 000 • "R' SET ClF' 122 

T Y 

OOO-W1·tt·DOO-.· CS . 000 • c· T • '" SfT WIt ...... "E" .00 '_WI! "' 
ODIO- CltT -

DOD ... t,. _. 
"nIT AU 
'IUIT 1M ST. 
,.11tT CAD SET CAD , 7 

HI •• en • 

• (WI. el'F) 

§~oo 
, , 

IIIIImI 

_SO---+- 'OT' 
• 2 

[I jJLociOT'[' Jar. !j"!I,!j'Tr!EOL:::Jt---------I p (LOC DO) 

TI 
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EDT I --------" 

-L.-----
51 • , 

SC".WIIoIO=tI1tt-,"",0 
.,..c --r- rOT 2 

'tIII/o.NllTF 

Rolf_ ........... III'DSYNC PULSI 

WIt·O-MAC_..,1 -+ 

T2 PRINT P (LOC 00) 
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EOT 2 

T)+11f-aSTATUS 

15 

... 0 ... o1m' • "'·0 COlI'" • 00' 0 T. o~ 

(AGD'" SW)· 'Rrf 
RoD 

(AIO. U). 1m 
ITA,..) wt,·."..o-( ... ""'. STAM) ... su,. .. ""' ...... 

11 
TO 
11 

I 
(T3 ... Til ... T5 • m .'lIo •• ':'CP'f 

(n ... T.It ... T5 • me.DO • 1m' 

co· .. 
lR(lI+DOO ) 

_SO 

_.s .... ;o.cn • .,.. •• "A~ 

lOC· " 

E:".;m: ~ 
TFM • foe • 1'lII • IOCA 

AlC UI+ m."eA 

""T 

.,. 

~~ 
22 , 

2 

7 

_WI "D 

l -S T 

-

~ 
0 

0 

, or. -

Ul3 If Me· n:. "Zf'''''' UlJ IF"' Ie· Tee SF'15._0':~ ~ ~ 

-! lIfi I iii I 
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• rn-. • T 

SfT 

j 
ClIi A 

eLRI 

(lIe 

OOOloJItUl+CU '+0' -...... --+- fOT 6 

111[" ...... .. m DO . -DO 

T6 CLEAR A. B.C:. 0 
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EDT ti (MULl 

Mltl • WR __ ",M 

mm- + t'tJJf t SI,;H + IfIlT 
DOO-'!'tR"+OOO-"" 

000 
001-

00I·CO+OOO·S~I·N 

000 • SlJ41 • N 
000 • I'1Jt. o. SUM __ 

1:11. 

1RJII' + DO 

ZFr 
IFF 

"'" 001 

REV 

000 • !BIn 

REV 

1ImV 
DO REV 

co • -1!' 
1ImV 

1IIRf. 1IIIIfV 
000 • 'DIn 

DO REv-.. 
1IIRf 

W'''-AD 
1M 

• .~ 

"'" "',AD· 0Ct4 " "--ME" 

-

r-

L 

S. 

• 

... " 

- 2 
12. 

MI'1 LO o • 0 '28 -. r T 

R T ! in 

127 - 0 

j lL 
7 

ill.. 

! 
w , 
STEP DO '.7 - 7 
S , 

V 17 
N • 0 ____ on 

.~ ~ -
~ --*-• ! • -• 

1 
I.lliJ --

, -

• '" 2 

I -SET lAD 127 , , , 
RESET T1 , 

• I 

l 
WIt , 11 _W' 110 
STEP DD 107 
SE 7 '" -- -',; 
SET HR_H(H 112 
S 5 '" 

MMORY lOC~TION P(HULTIPLlC,.I) X I(MULTIPlIER) - O(MJC)R PRODUCT)" ICfiU.OIt JI'ItODUCT) 

T7MULTIPLY 
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[OT6 (DY) ---____ ~ 

11m + DDREV 

ODD • 'ft9f'V 

lJ'IRJ + DDREII 

DOtEII' 

ell • 1RRJ. ( .. + COM"' + m) 
'l'8.IJR'+DIIMSD·~· SFF -DaMSa • atIIPI'r. SF'f 

1IIIII'1IIIIIl"I 
DIIMSO • ~ • SfT + g:g : IlIA 

OOR['I 

Wit _____ MEM + DAD 
WR ___ HEM 

ODD + SlII----... "'EM 
OAO • ODMSD 

51.11 __ "£1'1 

en + DOO)-SUM-.HEM • eIFF 
SUM • 0 • DOD • SUM ___ "EM 

SUM --..MEH • DOO ... 1'" • HRl 
co· m 

-

l.: 

• 

'_WIt 

t 

• 

W1ITE 

illES T eIFF 
s 
• T DR' 
IE , 

SHin LEFJ I 
.AD 

e IntITE 
GT HR--.w"R 

T P 

" 7 

T SUM ......... 
S T f , 

II. 

'" , 
1Z2 
I 
lIT 
u. 

[OT 7 

"' 

m II. 
7 , , 

112 

1211 

MEMORY LOCATION I (OIVIDEIID) +p (DIVISOR)· I (QUOTIEMT)" 0 (REMAINDER) 

T7 DIVIDE 
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11M LNiI[ T'. 
TIM-LOCK 

nC/-PHI 

TTC-PH2 

.DD 

.DD 

.DD 

TYmIIlTER ,II FEAMI 

J'§1[ 
, 

f 
W • 

~L ,. 5 IS 5HI 

W_ 
CT SIDE -.. • 

1 , WR 

1 

• WI • 

TTeZ-PHI 
me D H2 

TTC2(DOo-MItu"'+SRX1.SItX.)4MIf' usn .=E! 

II 
" 111 , , 

" " 

~ f 
, 

EDT," 

~~ ::. 
'" If IN~R 

'HM .,. 
, 

• , , 0 0 , 
0 0 1 , 0 0 1 , 0 0 1 

" 0 1 1 
1 1 

J 0 0 0 , 
" 0 0 0 

• 
0 0 0 , 0 0 
0 1 1 

1 1 

1 • 0 1 0 
X 0 1 0 

1 
0 1 1 

0 
1 1 

0 

7 0 0 

1 
1 0 

1 0 · · 0 0 · · 0 · · · 1 0 
SH T · 0 · H 1 0 0 · HIFT 1 0 0 · H T 1 

, ... 
nN' 

WI 

, 
0 0 0 

0 1 0 
0 0 !~ ~ 0 0 

0 1 1 1 
1 0 
1 1 1 
1 0 0 0 1 

0 1 0 

0 1 

1 1 0 
1 0 1 1 1 
1 0 1 0 0 

1 0 1 

1 

0 1 0 1 
0 0 1 1 0 

0 1 1 1 

1 1 

0 1 
0 0 

0 0 0 1 1 
0 

0 0 1 

1 1 

1 
1 • 1 
1 0 1 • 0 

1 0 0 
0 

1 

• • 1 • • 0 0 1 1 

• 1 .' 
fI (OA .. (RET I +R£T 2+T", It) • mrt 

TIM':: : ::~ :: ::::1 ::; 
TYPEWflIT£1t "AGAZINE 

1 • SLIDE INDUED 
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SLlD["''t6 

." 

:::2] 

Itl 110 101 100 10 001 00 • • 

m 
••• 
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••• .DO 

TTCI·PHI 
TTC.PH2~1U.f. 

! 

I 
R 

10 

Hl .. 1'~ I 
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MAItU "" 12 

TTH - SLIDE SWITCHES r:: ~:I( ==~~~~~!!~~c~~J~"!\I~ri/~~DO~~~: DIGIT 

SLID( 123 7 , • • 000 

001 p 0 · " 
011 
010 

G F [ 0 

101 
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x W v U 

110 
I l 

111 1 I · Q 

TFM - ",,,,on LOCATIONS WITli f'lEN lEftS DIGIT _Mit -·_Wlt -~ TYPEWIt,TU CARRIAGE CONTROL AltO SLIDE 
MfJlU)lty LOCATIONS WITH ODD TENS DIGIT _Hit ..-.J BLOCKING SOLENOIDS 

2 1 @ 

, J -
• • • 
s I '" , T , 

" • y 
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AD CIRCUIT PAGE TIE POINTS 
Lac CAAD 1 , , , 5 • 7 • , 

" 11 12 " 14 15 16 17 " FEATUR P 

RS 

" ". AlB " " PINS LAN AN IIERT CE-eRG R TURN H CT H 

Ale RSD " 25 25 
A RW 135 15S 135 D 09 5 

A'A RW 1 111 11 1 " AlB 5W • •• 09 09 06A 1 5 7 27 27 , 
Ale .SC • 09 09 09 09 
A • RW , 26 126 126 126 126 

A A RW , , 22 1 " 1 4 135 132 " 
, .,. RW 22 22 22 22 " 122 125 

'" RW • , 12 " 
, 35 130 " A3 PC 1 • 

A'A WE 115 
A. 1 • 
A4C 
A.' 

A'A 
A58 
A50 
A 

M' ... 
A6C ... 
A7A 
A7B 
A7 so " 5 13' 
A7D so '" 135 135 m 

AS so 14. 40 '''0 14' T 
A'O so 40 1 ... 0 '4O T 
A8 S .. •• .. 14' T 
AS 40 • •• 40 T , 

laJ 
Lili 
laJ 2' S 

rrn 
, 

• 
• 

• .. 5 NO 2 .. 

"" 

I., 

• • • 40 
0 40 • 40 14 14' 

la, 2 40 40 • .. • 14 • 

S 2S 
5 2S 

S 120 120 
C20 A '" !!IS 155 '" S 35 S 
C2 • 109 lifO 140 14 1 .. 11 
2 • 25 26 126 12 ". 13' '" 

, , 
• 2 28 

• 

S 
'58 A ". 11 122 11&1 It" 12 14' 
50 • 5 '" 30 '" S 

C5 fFS '" m 

Lac TVI'[ 1 2 , • 5 • 7 0 • 10 11 12 " 14 15 16 17 18 FEATlJRE 
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CARt • 5 • 
7 r II;:.!' T~PAGEI ~ 11 

! TYO 

35 III ,07 
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b 

" , , 13~ 

II 5 15~ 122 11 ~ 135135 
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oe lJ7 07 
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• 11. 11 111111 
EC , 11 11 
ED 
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,., 

£5C • 110 '0' III 12. 1091051 
f~:l ", "' 115 

E6A 

EOC FrS UI 1 

" , .. 17 11 116 11. 

m 0 11 '10 11. 
m 11 '10 '"' E7 121 128 118117 IU 1051 
E70 , .. 11' 119 117121: '"' , 11. 117 117 '" "' '" no 11' 116 11111' , 
ea. 

"A 'ND ... 3 130 130 130 131 151 131 

'" " 130 131 
m " HI 2> 
Fl. tS 129 !lSi 12' lZ91 129 129 12912.9 111111 
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" 

, '01 "' , 
" II' .. II! 

C • 11[; 110 II.! 
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11 

~II<. ;:' • 3 • 6 7 • ,. 11 
ITII 
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LaZ: 0 CI~ .. UIT POO' I ArwRl 
T' '" 

TY'E I , . 7 • • 10 11 1- .- I> I 17 I. - , , 
'0 15~ " 7122 

'4A A 119110 "' "' b 110 1 115 

,.s • II' 11 " '4 FF 17 
'40 m 2 1:::.: 7 122 

FSA 

'" -0 8101 .. 114 
2, " 2 

117 20 128 "+ 122 8 '13 

Ito 113 

, • 
1M 

1M 

Fl6 MEM " 
-, -s " 28J..Q1 

II 

I 7 7 

K' '" 3D '" H5' 114 a al 

"" 114 14 112 " no " " .3D 112 IZ I2Z tz lIZ 14 lIZ 

H4A 124115 no 
H48 124 I ao 
H4C 124 112 24 124 
H40 124 '4 I2Z 24 124 

HSA 124 24 lIZ .4 124 .... '" .. 114 24 124 
HSC 124 " 122 

"". 117 .. II. .. 124 

S II 14 IZ4 2Z 124 '4 
DC , II I II I , 14 I 4 24 m I 

H7A MTA m 
H7. MTO 114 

C "' 121 
H7 MR 121 

• M' 121 

• , 121 
HSC 
HIll 

,oe TYP~ 2 5 , , 7 ,,~, :,,!., 10 II IZ " 14 15 16 17 I. UHUl<f PI' , 
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S~~~C:5;' LOGIC CMD I 

¥-~ 
~ ID:v
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LOGIC CAltD [ 
SOlEM 151 0.,., 

LOGIC CARD C lOGIC CAlO D ~ 6 
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~~~ 
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~~~ 
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J2 

.... .25V 
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Page 86 

..... 2511 .. , . 
-15V 



Sec. VIII Burroughs - Series E 2150 Instruction Book 

FLIP FLO' 
"lCIAt. 

0.. '::" 151/,55 .... 
"EMORY TIMING A CLOCK RESET STMDAROIZU ,.un COMTItOL 

I 11 
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AL--.... ..... 2.¥ ~ ....... V 

~+15V .»....--... V 

.!L-."v .a.....--I.V 
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" .. =----_ ..... 1 ~" 
It 

1 

~-I"V 

Ref. Page 153 

Printed in U.S. America 9-6-66 

~ ....... 
~ .... 
L--.-IIV 

~ 
~-I"V 

KCOUPI.I. CAli 
.SIY ," ... "'an "t-» I 

~"".25 

" .. +I'" 
------.. -.5¥ 

~..£t.25V 

.l!...-........·ISV 

~"'5V 

~ 
:-

'MOl CArol 
sap 1'10211' 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ r. :. ... v 

~-I"V 

SlflGLE SHOT CLOCK P 
SCHE" 15216iOH 

~-.. v 
11...--..., __ .2511' 

IL--.,.. +,5V 

!L--.-I.V 

SEE MOlt 2. 
PAGE 1011 

DISCONNECT 
SeHEM 1 5' Oil" 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
--LE}L-

... ,~. ___ • ·5511' m 

Page 87 

For Form 3738 



Sec. VIII 

Ref. Page 154 

Burroughs - Series E 2150 Instruction Book 
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"'ISCELLANEOUS PAGE 

[1101 C~SSIS GRD ,., 
E1102 CHASSIS GIlD ,05 
Ell0!! C~SSIS GRD ,., 
£11014 CHASSIS GItD , .. 
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" '12 " 115 .. , .. • · · • • II • .. 115 .. , .. · · · # .. IJ5 " 115 .. , .. · · • • 12 'IZ " '" " , .. · · · · .. '12 .. 115 " , .. I , ,., i i .. 127 .. .. '" J • '0' ; ; 
J5 J5 .. , .. I ~ l I .. "' .. .. '" .. .. - ,.' .. .. 125 .. .. '" ..... · '0' · ,., .. 
II ,.- 51 ,. '" ~ ,., ... 
IS , .. .. " '" • , .. "5 .. ... · '0' , '02 ., 115 ., ., 4- .. ... '16 ... ., , • .. II. .. •• · · .. '" .. .. .. .. .. lIS •• ., ... '= .. '" .. .. '" 2 ,., 2 

'" '22 .7 '26 ., 
1 '02 , ... '" ... '" .;e • ,. ... 127 .. '26 O. .. .. 

50 '22 50 ". 50 ., ., 
51 '" 51 'H " At At '0' 
" 127 " '26 " AD AD ., m ., ". ., ., .f .. '" .. II. .. " 

., 
55 112 55 ,,, ., 

'" •• •• 
50 "2 50 ". 56 , .. OJ OJ 

" '" " '" " .. ., 
51 '" 51 '" 51 AL AL 
51 '22 " '" 59 AM .. ,. '" .0 II. ,. .. •• .. m .. '" .. A' A, 
n III n ". " '" •• .. ... III ... .. ". AS AS 

" lIS .. '" .. AT AT .. "' .. ", .. AU .U 
17 '15 17 17 AV .. 
70 '16 7. m 7. m .w .. 
71 71 m 71 '" A' AX 
72 72 72 AV .. 
" , ... " '" .. '" AI AI '05 

'" 
, ... ,. 

'" '" m B. .. ,., 
75 , .. " '" 75 m .. .. , .. 
" '09 76 '" " 

,,, oc Ie 
77 '01 77 '" 77 '" •• .. H' 
71 '" 71 71 m " " ,.-
7t '" " " '" OF or 102 .. '" •• ,. m ,. ,. ... 
" , .. " e, OJ OJ , .. 

" .. 
BL IL 10' ,. ,. ,., 
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. IIIDICATES SOURCE SIGNAl. 'IDEli • lOWER GATE, UPPER GATE 

.~-" SIGNAL ' ~:':"T< LI"~!,:,," SlartAL IU"~~~" LU;~~f'""1t SIGNAL 
UPP~:~ATE 

",. ALIGN ttl!!; 51. IQI1T"T *116 '" SRI(8 ., .. 
'519 A5Q SL , .. 

AlIII1J"'I lim .,. a, *135 51. *116 512 *'09 

". ~ *IZZ ". eLK A *1058 ". ......, .. *IUi *)18 STEP DO Sl '.7 , '" m *121 
,It UK' *1068 '" S~,g .,,. 
,oe (LOot START .,on ". PO' *106" m ~ *130 .... PROG CAHrF Sl , ... 
*'13 COtMT "MY IL '" ·'12 111m SL , .. m If *130 .... CRG MOTORFF SL '06' ·'12 nm SL , .. m ~ ., .. .... ClG MOTOR SL '02 ". RI *106" m SI. .," 

'.7 RESET SL , ... 32. n· ~:129 .... DATA XFF SL , .. "0, RL .. 55 ·320 'feFF Sl , .. 
51' 1IIIImJ *10. ·,17 SET HNfT 2, RESET '" *320 '!1m!' SL '" HART 1 

'" 1IR "07 *317 RESET MART " SL 115 *320 TBFF811 Sl ,,. 
'" Dr ·107 *318 RESET COHPFF Sl '" ·'19 TIFF. FFl Sl 115 

". , .... 
·5" RESET DOItEV • '" *310 WLFF Sl 117 

• 18 m: *'33 SET WR--.. KEN • 
·320 EJFF SL '06' MARU a.K SL ·318 WRITE St '" ·315 -m SL '" ••• ,IB, *13'5 ·'20 RESET 'TIFF SL ... .15 WRI *"1 
*318 G1 KI-.WR SL II. .". Itt.m •• SIIi SL II. .". . GT NI-40Wlt IL II. '''7 SA Sl ". ". I 

WR2 ·,11 

*517 S. SL II. ... W" '*'11 

*51' GT S.YI ......... Wltl Sl "' *518 SfT COM'" SL '" '" .RO *111 

*3U GT S.YZ--...WR2 Sl III *517 SET MART" SL 115 '*J1a O-...wtt SL II. .". lilT sn .. -...WRIt Sl III *518 SfT Mit ....... MEM Sl 112 *518 t .......... W SL "' .". GT U1'l ....... "'. Il III *518 SET StO IL '" '*J1I ' ____ Wit SL II. 
*5U lilT WI--..SIX IL , .. .. , "$V *10! 

*51' SIIX CUt SL , .. .. , ......25V *105 ... mar *1!15 ... SIXI ., .. ,.2 -15Y ., .. ... 1.1'51 *135 
*51. LU SL 13' m 1I!r" ., .. • •• -56' *102 

". aIITT '" ." SIX2 *f09 ••• -IOOY ., .. 
". IIlIIITY *11' ... '1m" ·10' ••• GR • *105 

32. LNJ' *135 '" SItX" *109 .. , $V GRO *105 

0312 m'ii ·'0' 
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, ,0' , '0' AI '0' 
2 '0' 2 '03 ., 
• '0' • , ... ., '0' · 10' • '02' .. , 

'0' • '0' ., '0' , '0' , '0' AS , ,0' 1 102A ., '02' I '03 I ,02A ., 
• 102A • '0' 

,. 
'0' 

'0 '02' '0 '0' AlO 

" ,0" " '0" All '0' 
12 '05 " 102A AU 

" , .. " 
,01, ." 102A ,. , .. ,. ,01. ,,. 

" '0' " ,OIA ." '0, 

" ,0" II '0' ." '0' 
" '0' " 10" ," 102A 

" '0' 
,. , ... ." 102A ,. '02' It '0' .,. '0' 

20 10' •• ,., .. 0 , ... 
." , ... 
." , ... . " M.A • ... III.A. 
II '0, 
II 
n '01 •• 
" 10' 
" " , ... 
II .. 10, 
II. 
III 101 
112 
II! 102A .,. 
115 101 

'" 10' 
I" '02A III , .... 
"' 101 
'20 , ... . ., , ... 
112 I .. 

"' .... 
"" N.A. 

I UIDICA'TIS IESlIVED POINTS 
If.A. INDICA'TI1 MOT AVAILIAIU 
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. , 
.2 

•• •• A' 
AS ., ., 
A' .,0 

." .12 ." .,. 

." 
'" ." ." .,. 
••• ." .,. ... ... 
II 
II 

•• •• .. 
II 

" II 
It 
II. 
III 
112 ." ". ." III ,,, 
.11 

"' 12. 

." 122 

"" ... 
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, ... 
102A 
102A 

'0" 

'0" 
'0' 
'01 
'0' 
'0' 
m' 
'0" 
'0" 

,0, , ... 
,02A , ... 
,02A 
,02A 

, .. I 

102A ,01 
101 
101 
101 
I .... 
IotA 
'02A 

'01 , .... 
I .... 

TER~,IN'l Bt.ARO INDH 

.,:, ., '0' 
, , '0' ., "0 ., "0 .. ,0' 2 2 '0' ., "0 .2 "0 

A! '0' • • ,0' A! "0 .. "0 .. '0' • '0" • • AA II •• ,. "0 
A' 102A , , '0' A! "0 ., 102A 
AS '0' , '0' 

, 
'0' .. "0 " , ... ., '0' , '0' 

, 
'0' Al "0 A' ,.0 

AI '0' • '0' • AI m ,. ,.0 
•• 102A • , .. • '02A ,. "0 A' ,.0 
,'0 I02A '0 '02A '0 102A AlO m "0 ,.0 

A" 102A " 1(l2A " '02A ." '20 A" m ,,, 102A 12 '0" 12 • '" "0 ." '" ,,, '01' " '02A ." m ." ," ,. '01' ". '20 AI' , .. A .,. ,02A " ." m . " , ... 
.11 ,0' II ." "0 '" '01' ." " '0' ." "0 ." , ... 
." " '0' .,. ". ,,, , ... 
.u ,. 10' 
.2 • 20 '01 ." .,. ... .. . 
" ,01 " ,,0 " ". 
12 101 12 ,,0 12 ". n 101 n "0 I! "0 

"' 101 "' I .. •• 120 
15 102A II 120 .. ,0" ., ,., .1 12. ., , .. 
" ,., " 120 ., ". II 101 II m II ". .. '02A .. 12 • .. '" 110 ,02' 110 m "0 ,.0 

"" 102A "" 120 "" '" "" '02A 112 12. 112 '35 
"" ,01. I" m I" 

"' "' 12. .,. , ... 
"" ,02A ." '15 ." , ... 
1M ,01 III "0 III , ... 
III I" ". III I ... 
III "" 12. .11 , ... 
"" 120 

"" "" m ... 
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1511""'5 REF (£2000 STRIPED LEDGeR) r ---.---~ >0::'....!.JIStl.'!1IS~.,~'..!,.!!'U!E~200!!!!!!!OSL!.!ST:!!.Alw:P£!.!0"-LE~OG~E.!!.I...._, _________ ------, 

, IUlOUD • 
I '.llYn I PeDS 

L __ J---~ )--:'":':""""4-:: .. "..'''',.::',--------' -, 

'''~'''' "" .. "~., ir=" --- I 

I [~:"ll-______ -i 1S::ffi:\I~~~ I 
I (55) 15111\1258 

r---, 
I AUTO HADER I Jlt201 
1 1-------< L __ .-J 

\<EYIWD 'RllTER CARRIA~-

1 
1 ( "I .... ' ) 

L (FH2) t52S5tJ2 

: --

m02 lr--r- : ><:--__ _ _ -----l 
" 

I PM' 1 
I 
I 
I ~ -+l~~'j I 

I cr-1 1511 .. ", ) 
I J 002 

~-----
"'11215 --~ ARITt!'!£TIC&. MEMORY lItlT 

1_. DUeltln,OIf Eft DATE ,.v PA .. OESC'(I PTION Ell: DATE 

RO MI"..TIC. MEHOItY IMIT ::,~':: J 
lOt WLTAK ROUfING +UY, ..ft.12V, ...... 25V 

,to LU SL, AR CONTROL, RL,,.I-SC!I, ASRK. WlFF. 
RlFF. SRX CLK Sl, GT WIt .... SRX SL, WlFFI'-SCII. 

J02 VOLTA. ItOUI1IG -15V, -SIV ... 1DOY. -1Z0V 10·2' .... ' FFZII,DOMSO. GT SRy..,WR SL, CLK A CLK C. Al POR ,.","" ,., IiIIOIJID ROUTING 12-2'-1S n. ICFF, VFF, lIFF, EJFF, IC. RLN.CCIt. RESET TIFF 2.1i,,"," - All.". SL, U, CRG MOTOR n. PROG CAH, AIIP OM_FL. 
Cit. LOCK SOL. lZ.'5"", '" ERFf, SOI1-', CC 

',:~ II. Wit LAMP, MAD lA. ... II', FS LAM" WRT LAMP. CRG ... Mm, T.F" 'OFF, STOP STORAGE " 12·25 ..... ... LF REM NI'. LF WRITt AM'. FFII. LWLFF, L-2F'. FFIS 2 .... 2 .... .., PO", m,. Cl". RESET IL, LC2 Z .. 26 .... 
JOt CMTEItS, S'IlIICFF. USf!4VFF lD~2''''1i 

'0' RL". DISCRIMINATOR XFF. DISCRIMINATOR ¥FF, COUNT 
XFf, COIMT YFF, DATA XFF, DATA YFF RUFF 12~2I""'5 ". WL", .... .u" •. CPfF. PWF'F. IIFF. !'Tn 11-...... 

'" "IX, 'flY. ,nx. FFtv. SRXI U~2I"" H 
". P1xrr. P1YFF, '2I(FF, P2YFF. m 5~10-" • 

110TIIR," CRG SOLENOIDS 
'21 'PC, IOLP. CItG OPEN, tRG CAMS 1-' 12·"·1 ... INITIAL 'NSTALLATION LOGIC CtlE/TwO DATA STRIPES to-2 .... 
.23 'JUIFICATIOIf lOGIC, ~O DATA STRIPES 10-2 .... ,,. WfUn LEDGER LOGIC ONE DATA STRIPES 11-15 .. ' 

'" READ LEDGER LOGIC ONE 0 OATA STRIPES 7-1'-' 
121 TRIAL IAlANCE '" ILOCK TltMSFtR(lJiM£ 11 lLDGIC 7·15-5' 

ONE/1'-1O [)ATA STltIPlS 
n, C~RD LOCATIOM CHART'" TIE POINT CHART '·11·" 

". "IX, Ffn. FFI. FFI. 0' 12,,',,",,5 .30 C~RD LoCATl1II CHART, TIE P\lINT C..-ItT S. COIiPIJrIEN 

". S1tCX1. SRCX2. SRCVI. SRcn. SRCX-', SRCX·O. sac'P'. 5-10-65 CH~T 12 •. 25""5 
SltC'f'OO '" CARD ElEMENTS'" COMPONENTS ,-SO .... 

IU Sltn. SRQ. SRYII. SIIY', WLFFlI-SCII.DOO-m 5-10 .... ' • ... CtRD ELEMENTS '" CoMPOMEMTS 10 .. 2-' 
'" REM NI' X, READ NIP Y. WUn: AH, X. WRITt NtP,. Y I2.Z5.d J '" C(MNECTQR INDEX 10~2''''' 
m SA. 51, SC, SET HART It, RESET HART It. SET HART '. '50 TtIf!INAL IOARD INDEX IO~2J-I 

RElET HAItT 1 12~21·55 H 
111 EOC. "T COM"F SL. SET SID SL, '''Wit SL, DOD, 

....-.wR Sl, STE' DO Il,. SET MIt+MfM SL, RESET ODRf .... 
SET W .... ME,..MARU CLK Sl. GT K.....wR SL. GT MR.,.WR 
SL. Wltln SL 

2 .. 21 __ 5 
H 

NOltS. OPTI CJlAl F'EATURES 
1. WIRING SHOWN IN DASf£D LINES (-------) INDICATtS OPTIONAL F'EATURES. 
2. CHARACl'tRS IN PARENTHESIS ON WIRING INDICATES NA."'f OF OPTIONAL FEAruM: 1tE/ltIIRING 

WIII.G. 
J. CIWIACTlRS IN PARENTHE'SIS LOCATED NEAR CARD ELEMENT IMOleATES OPTlctlAL F[ATlJIE 

RfQUIRING MT CARD. 
.... INSERT lOGIC CARD "A" INTO CARD SlOT en FOR 11 INCH LEDGER OR etc FOR lit INCH 

LEDGER. 
S. EXCEPT FOR VOLTAGE AND FF ELEMENT PIMS, ALL ELEMENT PINS ARE SHOWN. PINS 10, 

1.5, It, 21. IF SHOIoN ON FF ELEMENT, ARE CLOCk (A, 8 OR c) INPUTS. ALL OMR 
ELEMENT PINS SHOW WITHOUT SIIJtAL ARE NOT WIRED. 

~ 

(ss) SINGLE STRIPE 

(DS) OVAL STRIPE 

(All) AUTO ReADER 

.. V 

J 
J 
J , 

H 
A 
A 
A 
E 
E 

J 

J , 
A , 
• 

I. WIRING SHOWW IN PtwlTOf1 LINES (------) FOR REF' IJrILY. 
'. PAGE: NUMBERS ON INPUT SIIItALS INDICATE PAGE 0' ORIGIN. 

(",2) "ORM HEADING ALlCltHENT. STYlE Z 

I. PAGES 100 THRU 299 DESIIJtATf: AS. M UPPU GATE' SCHEMATIC. 
'. PAG£S SOD THIHJ ,It' DESIGNATE AS. 11 LOWER GATE SCHEMATIC 15111500. 

10. PAGES 150 THftU '51 O£SIGIIATE AUTO MADER SCItEMATIC '5227 .... 0. 
11. MIES 500 THRU 5 .. , DESIGltATE KEYBOARD PRINTER SCIEMATIC. 
12. WHEN PAGE .!.NER DOES NOT APPEAR CII INPUT OR OUTPUT, REFER TO SICIIAL 

IIDU CHART (lI APPLICABLE UPPER GAlE SCHEI1ATIC TO DETERMINE WHERE 
SU.AU EIfTER OR LEAW:. 

U. NOS It[PLACES NO) FOR SUPP\.EMENTARY PROGRA'1MING MACHINES (SP). SERIES E)OOO 'It. lOGIC CARD "CW" REPLACES LOIIC CACIo "RW" FOR SUPPLEMENTAilY PROGRAMMING MACHINES 
(sit), SUlfS ESODO 

lMLESS OMRWISE SPECIFIED. 
ALL CAPACITORS ARE 'UF, 25 wvoc 
All 0100£5 ARE ICX5B~1 
All RESIST_CES ARE IN OttlS 
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t n~ 10----<> 
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~n~. ""-, _ I 
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~, . 

--------. 

-56V 
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o 
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""""~..l"Jj"'~ o<'=:t::~ I~ I~O==:#.Ad:';tCd:==IA~'~C~D=:=!A8'r:fr-: "&::"=:::&:<!;;;b:1 IFH2) j 
~ A 'I C I 2 3 4 5 D F34 J200I 
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J2001 
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j IIESn ffi lfijl (DS) 

~(DS) 

INITIAL INSTALLATION 

.. Tt, 
"UG" If'US TO u,,,. UTt ICMEMATI C 
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I 
_lWl--j ClW'-IET P'CWf)+'CCJe 

m, (tC5+"") 

... ..-m _ ...... "". _so 
....,.. 

Ref. Page 325 
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!I!TIAl ''*AIT'_' 

~:I ~g 

SIT '!IE' JIIi] 

", 

(os) I 
• 

--
i 

(D.) -
.. 

VERIFICATION 
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"W' Ifflll TIl U'''' .11 IaMTIC 
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Sec. VIII 

Ref. Page 326 
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INITIAL CONDITIONS 
UG 

LWLFF ,06 
000 

FrX 
PWFF 310 

'" o 

306 

'" '" , , 
'" 

CLFF-L2fF-'ft'VI!'I"-lWLFf .-------.410---- ... - -------. 

FF ----:-:::M 
~~(OS) 

USHVFF(SEE NOTE I) 

SRX8+FF3X 
tmr-SRX8 

SRY8+fF5X 
mtr·SRY8 

FF'1 Y-SRCX·' 

rm.SACX-' 

FFZ-D'60 
m·1I1Ilf m. (DIm'-tt1ARufD) 

FFZ 
FFZ-ODD-HRI 

o USE 

FFZ-ODDeRlT' ---L-".",,",
FFZ-ODO 

m.DD~!~ooe-=Rwr=--O::=!!: 
meDDO 

O[JISD-MAltU"'o-m 
DOa-HARli""'D-FFIX·m 
DODeMARlO"0-m SE 10 

DELAY '" 
31' 

" 311 
31. 
311 

". 
U ". 311 

'" 

317 

'" " . • ". 

(os) 
(os) 

(OS) 

31!J (OS) 

51' 
15 (OS) 
". 
317 
UG 
UG 
UG 
UG 

'" 315 (OS) 
(OS) 
(OS) 

15 (OS) 
1 (OS) 

UG 

----,=!Sl'!D!!!!~~~~~!!l_~ "' , U 
elFF ___ RU l'G 

o , 

WRITE LEDGER NOTE I 
1. WHENEVER NOT IN ANY SEQ, 

USMVf'F CONTROLS THE lOG I C 
2. "UG" REFERS TO UPPER GATE SCHEMAT! C 
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Ref. Page 327 
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tvrrr. REV" 

(SItCX-"","-cxn)+(ao-o-'Fl· 
(SRcy-,.mT-CTF1)+(SICX-o-rn· 

'FU) + 
'FIT) 

mr-

(Slta 01 PMITY) 

m 
(f'FI .,-F'Z) + (FFl 

DII'tSO linlY.'FZ) • (F'I x-mIl 

..,. 
00 • f'F 

EItROIt -

m 
,·m) 

i 

S 

~ 

! 

-
4 -

! 
QJII lIMENT FFZ --
-
• • "1 

-" -
0_,," 

• 
• - -.--

11 

51' • 

1 
u 

'" ,-------;o..~ 
'" ~u IUK! 

. 
,,, los) 

(DS) 

(DS) 
1 (DS) 

'21 "",,,,,. 
(DS) 

(., 
51. 

• 

READ 'II" y _____ ~(l£" STltln) (OS) 

__ f ~"~T ~D)~Jn.J1'~' ;:]----..o.1c ::::l:g::J sn _!JOy USEe ij~ 
DATA Y ..... U • 

DISC Y" -r::1'ifWA Y'" ==:JSiJ 

SKEW EltROR --..j sir Off ISf1] 

1mr"'W""r ----4 MSlEft'MU 'MV T1 !!:S OUT IiiiiJ ... 

READ LEDGER 

NOTE I 
''Ve'' Itff'EItS TO UPPER GATE SCHEMATIC 
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sm-~~ L--!fT ---- " 
-_. 

ODMSD 

FFZ-(Oc-MNtU-O 

m-EoceMMr"O 

,0< 

,0< 

'DC 

l 
I 10 --r--

10 -
L_ 

..... 
I. xnl _____ e· """T 
z. trrw= • .,."..,. 
J. "z ",",ST FLOAT ell SII"'E STlIPE 
It. IIlJGIl It£FrJtS TO UPPER MIl le .... TI c 

TRIAL BALANCE & BLOCK TRANSFER 
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Sec. VIII 

esc 
IHttRCONN 
PINS 

I'" 
I ~~~RCONN 

Ref. Page 329 

Burroughs - Series E 2150 Instruction Book 

, 5 I 16 17 " "'" 

I '" '" "'I '" I ", I'''' '"' '" 

l ., 

I"" 
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LOC ~~~ACE ~' 
U G T , , , , • , • 7 , '0 11 ·12 " .- " " 17 18 EATJ=l:E 

oa fS , 
" 2 , 7 , 

£18 
f A , 

'" ". f 0 0 20321 

A , 18 " 
, 

'" fa Frs , 
f 0 G • , . " • FFS • • fa oe 02 '0' 0 0' 0 0 
m e 2 321 321 31831. 

f 

• 
£se 

• • • FI • , • 0' 
F 

0 

2. O. 0 
F 

F20 • 0' o. • • 

F .. 

• • • • , 2 

• 
, , , , 
• , 

e D , 2 
D 0 

Loe .. "Z" 2 , • • • 7 
:"'U~T ~J .. Or;- II 12 " ,. " " 17 10 F£ATU 

TIE POINTS 

LlDOt PROG CAM 522 052001 ct' m CR2001 522 R2001 ... PUt , .. 
LlOU REV 522 DSZoaz ee2 m CR2002 522 R2002 ... PU2 '" LZOD! RETURN 522 DS2DO! ee' ... CHZOO! 522 R2003 m PU5(DS} ... 
L20QAJ PAPER DRIVE 522 DS200lt ee. m CR20or. 522 " ... '" L2005 STOP PAPER DS2005 CC, m CR2005 m R2005 522 

DRIVE 52' 052006 cas m CR2006 522 R3101 , .. 
L2006 CHECK STOP '" 052009 CRGOPEN m CR20m '" R!lID2 , .. 

052010 aOL m R!103 ... 
OS2011 FPS m ""0" .o. 

,,"05 ". CAPA TORS PA ,,510& ... , e2001 '" "31m ." C3,01 ,o. R:!Jl08 '" :~~: ec ;:; ::i6~ HECfC s~r~~~TO~ADINI i~: C5102 ... "3,09 '" CC2 
VlOO! eC! m 55102 PlOC CNt , .. '5105 '" ,,!',0 ." ""'I ... ..... ceo m 53'05 EJECT "0 "'112 ... 
1.'2005 ecs m ,,31" '0' 1.'2006 ce. m 
1.'2009 CRG OPEN m 
1.'2010 aDL m 

'~2 
55101 

vZotl FPS m ,[]. 55102 
2 I 15 ~310' 
, I 115 

52001 

Ref. Page 330 
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Ref. Page 331 

LOGIC eMl' LOGIC CMD C LOGIC CAli D 

~ 
~~ 
~$I 

~~ 
~ 3lG' 
j£)' I .. 

u . ......., 
11 .... , 
III .... " 
u 

I 

.. ...... 25V 

11 .... " 

~~ 
~ .. . ...... ~ 
... 11'-____ ••• 11. 

.. 
..... ----••• 11. 

P 

allit; WilEi tv 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
-IE}L--
52 IM!GM ....... 25V 

III .'" • -15' 
l!l Df!Dt .. -Mv 
5J CII I~ +15. 
2' '" OJ:. 

.. ......... 
II .. "'IV 
III . -I •• 
21 

J. 
_CMD 

AllY 1I10!11Z7 II' 
lIlT CC5U. 
I 12 M 

mIP' 
M 

mn. 
M 
~ .. 

M 
mm 

M 
m ... 

M 
"." 

M !. 
M U ... 21L-.... t-........ 

.1111 

M .. • ... ZZ'---.... t-..... ",,. 
M 11 II B2f!.-.... t-...u. 

J2B 

M H 

J2 .. 

M 11 

JJSS 

M U 11 ... 2 ...... -11---'''-
",IS 

10 22 M 11 

~ 

U .. ... 2JV 

U ."IV 
III .. -I'V 

al 

I 
IOUIDII.I •• 
1_IIIOlI.IO 

~ 
~ 
~ 
-i>-
II .... sv 

III .. ·'5V 

II 

1 
~ ., 

~ 
~ 
~ 
~ .. .. ..... Z!5V 

JI .. +lSV 

III • -IIV 

!! 
1. 
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II .. "',,, 
III .... 'IV 
at 

OJ:. 

·1 •• 1_ CMD -,., .. " 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
11 .+I,V 

at 
l 

] .. ., .... ,aoy 

f1. ...... LOI .,rel M. 

ob 
H .. 04.2S' 

11 .. +lSV 

III .. "!IV 
2. 

l 
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O(COUPlIHG CARD 
ASSY 15103ltOl liEF 

,IZ 

I' 
10 
21 

2811 eK 

" lr---E- ' 
2"" 
~2 

'""IS 
!--------.L ' 

15826 

fr---l'-- • 
I§MHZ6 

Jr-----l-- 5 

28139 

r---E- • 
28Mn 

r---E- 7 

2.,..", 

• (----!--. 

. ,"".25 . +15V 

.... '5V 

1 
-:-

READ Nt' 
SCHUt 1511507 .. 

~ 
u ....... 25V 

• . "SV 

• . -1SV 

• l-
II .. TEIT POIIIT t I. I nIT PO'IT 2 

II • TEIT POIIIT !Ii 

II .. niT "fIT It 

II • TilT POIIT !Ii 

I!I -TUT Pain, 

0'" • 
ICHIM 11115101 

u ....... HY 

II -+15V 

• .. .. ,sv 

1 
I!I .. TlST 

HI lilT 

Ref. Page 332 

SOLAR, CELL CAM ""' 
SCHEI'I 1511555' 

-',,.,----__ -It.25 

.. ' ... '----__ +'5V 

-""'0 _____ • ",sv 

WRITE MP. ,.. 

S ...... ~I5'I:'" 
NIP 

- wAt 
2f 

52 ....... 25V 

" .. +'IsV' 

Ig __ 15V 

" o:!-

'I .. TtIT POIlIT 

" 
" ,0 
29 

READ TRANS CARD 
StHEft IS1150itl 

" 

....'''-,----••• 100V 

• -'t.25V 

.. +lSV 

.. -ISV' 

1 
-:-

'RONT PAPER SW 
SttE" 1511 5178 

~
. ... 

1 • 

-~ 
70 US~C OMV 

" .. -'t.2!1iV 

" .+l5V 

'0 .. -15V 

l-

,",V-o 
SCHIM 15115111 

~ 
~('OJl 

~JL-
1200 USEe 

~ 
PI 

U __ ..... 25V 

II .. "sv 
'0 .. -1!liV 

2' 
1 
-:-

" 
II 

'0 

" .. 

I'OC SOL DR 
SCH(M 151' 5587 

.. -".25V 

.. ·,5V 

.-t5V 

4-
__ I00V 

~ •• 
12 .. .... IIV 

II .. "!liV 

III .. ""'V 
II 

1 
-:-

II e .. ,oov 
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CONNECTOR IHIJ[X 
~ ~. 00 ,00' Jl 01 J1202 

P P P P N P 

1 , !l20 A '" 
, 

'" A '" A 
2 2 '" • m , ,., • '" 8 , , ". C '" 

, C '" C . • 3D::; • m • 30: 0 '" • , , 
50' 

, 
'" 

, E m , 
7 7 50' F m • , .. F '" F 

• • 307 H , H • ,. ,. 307 J • , .. J J 
II II K , ,., K K 

12 12 , .. L ,., 10 L L 

" " • ,., II ,., • H ,. ,. N 12 m N N 
15 " P , .. " p , .. p .. " • , .. ,. m R , .. R 

" 17 S '02 15 ,.2 s ,., S 
II ,. T T T 
2. 2. U U U 
21 21 , , , 
22 22 W 51. W 51' W 

" " x 51' x ". x .. ,. Y Y Y 
25 2S Z Z Z 
26 .. · ••• · • •• · 27 21 b b b 
28 28 c 51. c 51. c 

" " d 51. d ". d 

•• •• 0 • •• f '" f 

" " f m 
~ 

50. 
~ " " h '" '" 55 55 ~ .OS , , 

•• •• ... ~ ••• { 
" " m , .. ••• 56 56 n ... m m ., 57 P •• 2 n n 
51 58 r '.2 p P 

" " • m q q .. .. • ". r r 

" " " ". · .. , s .. m .. ,.7 v m • .. , • .. 52. .. .o. w '" " ... u '" •• .. , .. x m v .. , v ,., ., . ., ., y '" w ... w , .. .. .. z x X 50' 
.7 ,., .7 AA '" Y Y ... .. .. •• '" z z ., ,., ., cc ... AA ,.7 AA ,. m 5. •• . .. .. , .. A. 
51 m 51 EE AC , .. AC 
52 '" 52 '" FF ••• A. A. 

" m " '" HH AE '" A' ,. m 54 '" At ,., AF 

" " '" AM A. 
56 56 AJ AJ '" 57 •• 7 " AX AX ". 

" , .. 58 AL AL 
50 ... " AM AM .. . '" • • AN AN .. 62 AP AP ., ., AR AR •• •• AS AS .. .. AT AT •• •• AU AU 
67 67 " " 70 7. 50' AW AW 
71 71 50' AX AX 52' 72 72 AY AY .o. 
" " AZ AZ 
7. 74 BA BA 
75 75 " •• 76 76 Be Be 
77 77 80 80 
7. " 502 " " " " OF OF •• •• BH BH ., ., .J 8J 

" " BL BL 
BH 8M 
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TU~IN"l ~LARD IIIOF, 

200 .. 11511 

xl m " ", m ~~~ 
AI " " '0' X2 '" m A2 ,o. 

" '0' " 3hi m A' '" .. 52f " m m .. '" X5 '0' <5 '0' m AS '" X6 '0' K6 .0. m .. '" x7 ,., 
" ••• A7 '" XI 302 XI ••• A, '" " 322 " ... .. '" XI. 322 XI. ." AIO '" XII 322 xli All '" XI2 322 xl2 .01 A12 '" XI> 322 xu ,.2 AI> '" Xl' m X,. m .,. '" x15 322 XIS m '15 '" XI' , .. XI6 '0' '16 

XI7 •• 2 Xl7 '0' '17 
XI8 XI8 ... '!8 '" x" x" '0' ". .. , X20 '" 81 , .. 
'21 322 '21 m B2 50' 
X22 m X22 '" " '" X23 m X2. • 02 .. " . m ,," . " " " . m <25 "" .. "' m m X2. m " 1I6 
VI m Y1 m " '16 
<2 , .. Y2 '" ,9 '16 
Yl ••• Yl '16 ",0 '16 

'" m ,. m '" '16 

" .D> Y5 .0. 812 '16 

" '02 " ... .U 1I6 
f7 .02 '(7 .0. '" "' " ... " '" '" lI. .. m 19 '0' 81_ 
''0 m rTD ... 017 
fII 322 Y1I 81. '0' 
'12 m YI2 '0' iI. !22 VI> ... 
ilO m VlO m 
"5 m Y15 m 
". .02 Y16 '" '" .02 Y17 .0. 
VI' m YI8 .0. 
YI9 Y19 '0' 
<20 'D> Y20 m 
121 m Y21 m 
i22 m Y22 m ". m Y23 .02 
"0 Y20 . .. 
Y25 

32£ 
Y25 , .. 

n, Y20 522 

Ref. Page 334 
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Ref. Page 350 

Burroughs - Series E 2150 Instruction Book 

5&t110 
R"'02 

ISO AUTOREADER INoU 
'51 IE~n. VOLTAGE c;ottTROL 

PT ON 

"227556 (17 Hl 
152275.., (16 FT) 
15227531 (15 HI 
15221525 0" FT) 
1522751S (n;T) 
15227107 (12 fT) 
'5227..,' (11 FTI 
15227 .... ' 110 FT) 
"Z27olt2lt I' FT) ) 

,---- l 
I 
I 

I DESK 

[RTREVTI 

552 lOUTING .,5, .. aD ..... 25V. -I5V,PORJ ..... 25V" +15V LAMP VOLTAGES 

'0-2'-' 
7-1G-6 

10_2'_6 
10-2'-6 
'0_23_6 
"_~2_65 

, (j_:~' -6_ 
11-6-6 

10-25-65 
11-6-6 

555 CLK. AF" , SFFF 
JJIt eIFF, (2", eeFF, II:STN", I DII, DROP I. OIJCLIt 
155 STOPF,,, DOFF, INDICATOR LIGHTS 
'" DIOf' lit 'fED; TAiLE [LEV. SOLS" R[AD ,,"P5 
'57 SELECTIW-READINQ' ,rAW" n' CARD LOCATION"" TIE POIIT ClART, COMPONENTS 
'" CARD [LEMUTS " CIJIIPONENTS 

'-- ______________________ -1-_...1-_---' 

HOltS: 
1. :;l;:':.JAr:. ~Ot4SnJCT'ot. HAMDLES SINGLE: & QUAL STRIPE FOAMS. 
2. PAGE NLt1BER ON INPUT SIGNALS INDICAn PAGE OF ORIGIN. 
3. ALL ELEMENT PINS (OTHER THAN VOLTAG£) ARE SHOWN EXCEPT 

ON FF ELEMENTS. PINS Il', 15,19" 21, If SHOWN Off FF 
ELEMENTS, ARE CLOCIC INPun. ALL ELEMENT PINS SHM 
WITHOUT SIGNAL ARE NOT WIRED. 

It. WHEN PAGE NUMBER DOES NO,. APpt;AR ON INPUT OR OUfPUT, JlEFER TO 
SIGNAL INDEX CHART ON UPPER GAT[ SCHEMATIC 1"0 DETERfoIINE WHERE 
SIGNALS ENTER OR LEAVE. 

5. PAGES !til' lliRU 3'+::1 DESIGNArE Aft'" LOWER GArE :;CHEKATIC 15111J300. 
6. (SR) INDICATES ~tLCCTI .. r ·'\01"(, F~:;lJr,c.. 
7. WIRING SHOWN IN DASHED LINES ( -) INDICATES OPTIOHAL 

FEA1lJRE:". 
8. CHARAC1"£RS IN PARENTHE:;l~ :IN FEATURE WIRING INDICATE NAME OF 

OPTIONAL FEATURl REQUIRING rHA1 wIRING. 
9. CHARACr::RS IN PARENTW-SES LOCAltO NlAR CARD ELEMENTS OR 

CQHrUNENTS. INDICATE NAME OF DPTlrNAL FEATUM REQUIRING 1....,.,,. 
CARD OR C.C»1PDN[NT. 
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-100 V 
"'~101"2o-_...:.,~2~Y,.....-_L"'02_2 

",It OJ 

11.1120'''' 
POR 2 

18111 0I_2o-_-< ___ ;;'··OC.;';'_~~~ 
82116 

5 .. 106 S .. ,," 

'=r----9'2 l~~ 
m02 ..... 1 .10201 C I.'" 

... ~~_-,,-IL1POIII¥IIc( , • C .. TOOL (~ ... ,) 

.ISH 

',202 
r ( .MY 

'1202 
OLE 

,.202 
.n( M 

III 011; 

tc UW 

.. 
'~_'-5 ______ ~~~~~._DJL~~------<·'~7--~~:~ G '1oC-! 

.... 20' e. ( 

FIdOI Jlt201 
( s 1 ! 

JItJ01 
( T 

", .. 20IE 

~OI 
II~---i'=t. ... nIL 

'bJr---'Q1l 
.o,c.l 

ID 

Klt2o.l 
COIiITlOL e" 

Ii ......... 

... 202,1, 

~ 21 

(ltJG, 4~r4" ... .~ .4'I'MI'O 
v 1'1-41) IW 

~"* CMI).IM. 
"0 V 

" 

..... 

o 
.2"'" 

-I •• V 

..... -

'II i 
,., ,U02G'p!+15V 

Jlt20f 
Jlt201 

) J) 
'un .,.'-.. , ... 

(~ ( 0 
2. 

. 
"lt20U 
COJITJtOL 

',202 JAt20t 
.~(_~IlIL-LllI~'M~C_~(.~(,.....-_________ o--& 

5 

"201 .... '01 X ( M 115M'e HUT C Ie ~ ___________________________ .......I 

."2D! , .. 
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+15V 
kIt2010 ~CipL~I-;UnON~ 

JIt201 ClIITlOL I I 
c· ~(----o--- I .ltD51 ~"" B2C" I 
8~~ __ ~ __ ~ 

VOLTAGE -y.~ ---
k~!C :E' 

7 ~ 7 

f--------L-, ~ o---J ·~------OTl"'OI .. Kl 

+ISV AR LAMP 

:.',. ., "" AI lAM' YGLJM( 
Jll2O' 

( z ( 

"201 
GRD J .... ., 

II ( OlD CU 
'~~ ___________ ---.:S'.:(';:":...-.:.C ________ lI-<i''''01-K' 

Sit, os-! ~ICII-5 0",01 .. , '''I07-C 

~'02 ... ' TlIJt02 S .. '08-( 

kItZO,-U 

IUt2Q2..x2 

r=-- TIE IN 0' IACK'LME QRO DISTIIIIUTION 

, I2D29 '''ClO '''Cll ... ell .... 29 
~ .. 

I IItC2' IltCIl ."C1S ... a7 MIl' 

--~ 

I 

Ala. 

P'202 Jlt20' 

AC:~(--------------~(, ~--------------;--t--------~ AlC2' 

TlItIOI-X7 

'BltllJ1t.o.'11l2 o---+~---------o--+ 

lilt' 05-X7 <;>---A!!!!!4-<:+-------...;:..;O--+ 

CHASSIS GRD 
Jlt201 £lf2ot 1",o1 

(L~ 
o::±====f:tt======:2121',. o 121'. 
g=t======I=:tt=====::::gUI21 121121 

-4.2SV 

-4.25V AR LAMP VOLTAGE 
Ktt20tG 

J'l281 CONTROL 
( y ~( ---<0---

25 1>------018ltlot-x6 

1I",01-K5 

-15V 
KIt201H 

A2GI CONTROL 
CM ~(----<~ .. 

KIdOSG 
POR 0511101-2 D~OJ-2 

20 DS£J'D2-2 

L-----------------.....! ... :!!:....::m m(') 

Ref. Page 352 
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"'~l "5('} "'(2 24CJ2~'~~~r-----------""""c'''-1( ~5~(~' 35~(6 

'" .!P~OR~ _____________ ---,2'-1. A4(l .: 

". RSTAFf 

". SFFF'AFFF ... m.' ". ... RSTAFr-STRo-cm ,,. 
~E~+lIfEE ". 

,,. ST liD 

". hI pM 

54107 
DCT 

G 
-:-

354 e2FF 

'" 
". 

54102 
AUTO FEED 

", 

'" '" '" 

D 
ST F 
AR READY 

'" "" 35. 

'" ..!A~F ___ ----, 

54103 
SINGLE FEED 

'" 

t7 

~:l:V 
JI<201 

~------------------------~)N 
2:} A4 

26~ 11~'4 :;~22 
84. 

'S 

,'10201 

~-----~),) 

21 ~)2Z 18~ 

AlD 

"1202 
tEOGER QEAOY )"IU- 304 

~, 202 
: ~ .. ,. ~(.l:; ) y" 509 

~~ ___________ ~2'-1' '7,>~2'~ ____ -----~~ 

,,, 
'" 
m 

m 

'" 
m 

7 , 15 , AlD 

" t7 

" 20 

'" 
m 

'" ,so 

m 
". 

m 

m STOPFF 

'" 356 II N 

• SIN JAM 

STOPFF 

CI FF 

c " B4C~9 

20 27 

." 
" 

, 
12 A!l8 , 
" AS 

• F 

'" 

AF 

SfF"F' 

~ 

'" 

!IS' 354 

'" 
35,(2)355 

'" 

m 355(2) 

'" 
'" 355(2) 

'" 

'" 
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" .. M ""', VOLT_ 

,.., .. 1 

IF 

'em' 

OS .. 10. 

cr '"' ". 
TlItIOI 

" C2F'F 

nI'I' 

TBItIOS I 

Tall105 

,<, 

sn·tt 

" r '" 
~ 

'" '51! 

,0::3(:') 30;4 
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r 

"~-L~e-----------------------~-~2-~ 
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...... L712 
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COL II COL 12 
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me 
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.1201'0 
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.,. 

"DO L701A 
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.,. 

... L'" .. DO LTD' "DO L710 

H~ J~ .~ 
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"'77 
P902 CM27 

J!AL ---< s ~ __ (P~ 
" ,-:9---<" ~--9----ilt----<;r.,-----100 V 

T97606 P902 ~ __ 2_T. _ (f' lJIID 

~? ~901C 
I LOCK 

I P905 

I I 
I I~ 

L627 
eRG 

CLOSE 
I I 
I ~ I n~ 
I OPM" (PAl x 1,4 y P905 (PA) 55 OJ!H 28 (PA) TB760e _____ -u:::.:::o- - - ~ L >- - -~ - - - -TOO V 

.------..--------""'5~y (P~) T87606 (f>A)' IH207Q LIIO 

I ' i'a)-< • ~(P~ '- - /f l X1~ ~ 
,.., 
ClIG 
INTLK 

..... 
UC TAlI 

'~ 
TI!KI1 ~37 
P*if 510 

P902 

I r-z P905 ('"----: :- ~_.J~L_,oov 
,0.---...,. T :(PA) 1(1I"It) K912 UNO 

1II.912A I IS I I eRG OPEN 
C.o,RRIAQ[ I 'ta::::I)x 

OPEN TB760B I 
I (PAl I 
I CR911t 

.\I-'=;;;.... _______ ._90_2~ e >- (~ 

2 Tl76Q8 

R(P(AT 
"2900 
81900 

5770 
MACH TAl P 
SINGLE 
",,' 

11900 1I7601·Xll 

1I.911t L __ i!Ll -10011 
PRINTER TRI P lillO 

TB769 ~ p~~~ 0 

.-~C11I4T6-'_<?-~FF ~ K905G 

PAGE 510 

~ 

.,--0' 
1(902A 
r .. , 

Tl770 
J770 l30U J770 
,,~) .. 

11112070 

'9O' "r MOO. 

K906·' 
AGE 510 

, 
.--0 

Y "'5 .... G
Hlt1 

6 ~ B8 r---1c---I4----, 
K930A 1 - t:J-----

Sn:ILING : (m) 

'NT" )L ll!.!!l~ L"O 
P90S 5 Tl90! MACH 

.L.~ __ ~ EE TAIP 
S6ti6 Y 

~100V 

_I DOli 

K907A 
AEC 

OElAY 

TB90' 

_______ • .:... .. ~2) w ~D2'H 
)0 1"2070 

T~~!~T xl X2 _100 v 

"'9'3' lIID 
START 

--____ '0011 

..------b---- T'no ----@"760e-YlI 
11.9058 
HOOf 

[ 
I --- _~~~:~;~'1 

6 P902 C27L J110 'AGf 510 ....--02----< x f--- - Y 12 L-<r _____ -<.J77"O L- __ ...... R '-- _ lSLlrP4.. ~~O',. 
L.~.~" T8160~U; TB760B ~ ~ ., r XL, Tel, P902 , 1 M27QU" 

T890,-Yl1 511 _ ~ ~/~g;AS 
PAGE 510 TAB 1 

I NTLI( 2 '902 7 
~------7 F )>----<lC>-

1 5667 K~~C 
reT 

"1 ... • 8)00°:,0 

" 

nOD' 
C3BF 

'l=k>"-+-- -, 00 • 

"'" TA' 
lJIO 
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J60) 
2S ~ _ £!!.G..!!.°VLS~ __ (Tl.. ____ .~_ 

.~z:.....i'& x 

515 .. NO 
PAlE 509. 

177o-C .... ... 4 

2 lI76GC 

Y 

117'01 

X 11 y 

51 
CARRIAGE 
MOVEMENT 
KEYBOARD 

SI5-NO 
PAGE' 91}---I----~ 

~ ,to! It 

x'~.l..:....l1"...i~·-..,)" >--lo'l1:r.:-1·'" 
(Fi> I 1I71OC PIGS 5 y-;: p~: 

L. 
c"" 

~!::~t1"OV~-
5668 ... 1 

PAGE 509 

III 

- x 12 • >--p;; A.......o. 

S. 
DRIVE 
TRIP 

". 
SENSIMTIC 
'NnK 

. ,.. ... , 
1112070 

'90S POOS ' 
z ill 

yr I D.':~~ 
TB9OJIC~cr)_~X zz:=J 
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216--, im 

1I7600t;!-I-·--~--fi--22-."'"7 POO' DO>-!IL~ Y. 
mo KmE 

Tl710 TOM 
U MU 

SHin 1112070 
INnlt 25 

'----T,---C---.i ... ----r-9-__ ----ly mo 

I IT) 0 mo.? 
I PAGE 511 ~~ 

yl'x_.!!l_ n .... 

c--& 
5774 

"" INTlk 

K902F 
TAB 

~ - --o--J-I 170• 
TIl., ~ _ ....lTL ~ _ .w __ -"'~"h. 

"'51 

.~~c 
I --<f 

y ~~~ --ffi--~y 

....... 'IT) IT~ 1 1177' 
AI .. 

'H2070 

CTll IT)I 
A. .. 100 V 
FF 
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'AG .... 1 I •• 
! ~ ___ J r .... 
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I 

mo ",n I 
...... -0----< 2. ( I. - " .. 

M 
lIT7. "'" 52 

"2 
1100' 

L5 
LNI£ 21 

) ;It >-m-o -0--..'-'9---------. 

,,~-..I .. .!I.--..J 
..... IT) 1--.. ~+--~~~p=OO.~--------------~~~ TI" 

DOO. 
11112010 

57 

11112070 L1 
LIINE 50 

C .. 
'''2070 

co 
LilliE 27 

L- ~~--~--~ 
59 , ... 

lI.29L 
11710 

~--~~-----------------------------~~~~~ ) V 
J770 11112';;70 .n70 POOS 

:::-::. t 
.A.> ":J • ..... 

Ale TAl 
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10~~_~!!!.!!:!DL - ~>----------.1.0--" 2 P~5 
J170 TlI770 J770 1 ~-----<x -E-----A"I 

(!)>-------«! ( M ) ,,)---7v >- - -O---J "" A 
Sf-NO AUF "905 TOM 
PAGE 5tO 

TBl!i71 
01151 

IN2070 

I---r~--F:l r~l-
1 I 1 T0671 1-2-

I I I "'52 I 
r - -~, 11 -<)--,,-I=" 11 
I v--., A-....o- __ ~ " 

.L I .. I l852 
_ SLID< 5 I I _ I LS~":'_J~"Ii I 

I T0671 1-,-
I CRm 1 

L ___ ~ 2. 1 
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$18 I L8SS 
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5102 
CHARACTER 

KEYS 

507 '~"~''-------<l=<r'' ··l liB MU 1 •• I. eI 

Ref. Page 512 

"'01' 

51" 
MEMORY 

ADDRESS 

"'" IIEYS 

nos 
"lMOItY 
AODitUS 

T£NS 
KEYS 

I. 

I. 

S 
0 

I 
0 

S 
0 
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11.1 JoWJ 2 

Itl MAU , 

llil "AU .. 

K8 MAU 5 

118 MAU 6 

kI MAU 1 

KI MAU I 

U MAU!II 

1(1 MAT 1 

K, MAT 2 

Il' MAT , 
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11.. KAT 5 

K, MAT 6 

K' MAT 7 

T • 

III MT , 
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" 
" 
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55 

50 

h. 
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~ ........ ,. .., .. 
_ I "i 

~
ct AI'''' 1t2 2 ..... 

L--<> .OJ _ 

STAll 

ClOOI e .... 

J~~ ~120'70 
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Ale TAl sn I.nlt 

~'l " 
" 
" 
•• 

)lt9 

) .. 
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I 
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no, 
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.,....". ... 
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15117 .... 

J105 
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. 
• • 

TI '0 ., ... 51. Tlno AISJ '0' 
Tl77. "22M ,., .,., '.2 Tl770 M'57 ,0, 

Tl77. ..- ,., S2fEE '.2 MIT , .. Tl7l0 A17J 51. 
Tl170 M28V 51! TB770 M'lT 51. 
Tl770 ..... m M2T 50< TB770 "'iii 510 
Tl770 C51 L 51! M, '0, Tl170 A2I J 50' 
Tl770 "nv 51' C"' '05 n77D C22J '07 
TI7'O ., ... 51! p", '0' ra770 A23F "" n170 .,.J 51! AS' , ... Ta770 AZ8J 510 
Tl77D M'T ,., T8770 A3DJ 510 
Tl770 COJ , ... TB77D mJ 510 
Tl77D PO, , ... TB770 W32DD so. 
Tl770 ATF ,0, Tfl770 L3DU so. 
TI7'o MTT 5 ... Te770 C271 SO. 
Tl770 COJ 505 " TB90. ATJ so. A1JJ 502 OS" 5 ... 
Tl770 PO, 5<" TB90. AOF so. Al1J so: JSM , ... 
Tl770 AOF so, Ta901 ... so, A19J 502 '" so. 
Tlno C10J so, T8901 Al1J ,02 D23H so. 
n77a PIOV so, TB90, D!IH "', 
78770 AITF , ... 18901 033H '0' 
Tl77D MilT '0, TBJOI 037H 511 
Tl77D AnF , .. TB90, e!er '0' 
Tl170 Min "" TB901 ., .. 510 

78'" C,4J 50S TB901 .... 510 

78'" PIAtV 5.' ,.,90. AID so. 

;:;;g f2J~ i,~9 

p N P N 
SI I CRG MOVEMENT KEYBD 510 

LI LANE 3D SID 52 KEYID 2 510 $728A TAPPET so. 
U LANE 29 510 " KEYlID 3 51. S7281 TAPPfT 5 •• 
LS LNtE 28 510 S. KEno It ~IQ S728C TAPPET 510 

'" LANE 27 510 S'3I lME 31 5.' 
LS CMRIAGE HOV£ 510 .. BACK SP~E 510 S732 LANE 32 '" L6 DIU 'IE TRIP 510 S7J3 lNl£ 3' '0' 
L601 KEyeD LOCK 511 58 DRIVE TRIP 510 snit LME 'It ... 
LIla M8 #2 (SL) '" " SHIFT INTLI( 510 S735 LM£ 35 .... 
UI1 CARRIAGE OPEN LOOt (SL) '" SlO S(MSIHATIC IlfTLI( 510 S1,. L~£ 36 ,... 
L615 VERT SPACE (T) SII '" TAl UHLK 500 sm LAN£ 37 50. 
L62S LM' , 50. SIS EHO POSITION 50. S73!1 LANE 38 5 •• ,." CARRIAGE CL05E 5 •• .. .. KEYBD IN Ttl( (T) SII 573P LANE 3P .0. 
L650 DIR I(£Y ILOC!( 50. .. ... 14111 (P.PA) 515 ""' LANE ~o ." L6'O KACH TRI P SO. ..01 ' NON-AlITO (SL) '" 57~1 LANE ~1 50' 
UOI "'" .0. "" I KEY 3 (P+PA) 515 5742 LNtE ~2 50S 
L10lA COL U 500 "'15 I(EY .If (P+PA) 515 5743 LANE ~3 , .. 
UD2 CIX. • 508 .. " C· 5" 574~ LANE !t.If 505 
L70M OWl 508 56'19A I(.EY 5 (P+f>A) 515 5745 LANE ~5 500 
L'" ClIL , 50. ..... I(EY 5 (P+PA) 5IS S1 .. L~E ~ '''' U" CO" 5.8 "'22 C· 5 ... 5741 LANE 47 , .. 
U" COL' 501 .. " I(EY 6 (P+PA) 515 51.1f8 LANE 48 '00 
L701 ClILS 508 "'21 C· 5" 5749 LNtE 49 (P+'A) 515 
L707 COL • 508 "''' KEY 7 (P+PA) 5IS 5750 LNIIE 50 (P+""') '" UOI COL 1 50. S629 RE I(.£Y 500 5751 L.NfE 51 '01 
L7_ COL T 508 ,,'0 IE KEY 5" 5752 LANE 52 (Sl) 501 
u" COL • ... .. " : PlItCH POWER ON (P+PA) 502 5753 lAtE 53 .. , 
U ... COL 12 508 .. " IC* 5'" 5754 LAME 5" 5.' 
L110 ClIL' '.8 .. " CLR HEM KEY 5.' 5155 LANE 55 ,01 
L71J CAlL •• 501 5UU I ALL TOTAl 507 5156 LMIE 56 (n) 50' 
L111A $PARE 508 5nn ALL TOTAl 5.' 5757 LME 57 SO? 
L712 COLli 5.8 .. ,. CRG INTlI( 50. 5758 LNIIE 58 (St) .0' 
U50 1_r "" .. "' 1483 (P+PA) 5IS 5759 lANE 59 '01 ".a liD I' ••• 508 "' .. HI" (P+PA) 515 5760 IAIE 50 (Sl) 507 
L7" AUX 1W CL SOL ... .. ,' A~C "83 512 5761 LANE 61 501 - :t:: 1 ~~~ '" "'51 TTC' (T) 510 S752 lANE 62 ("PA) SIS 
~~ 511 "'52 TIC2 (T) SII 5763 LME 63 507 
W, SLID( 3 (T) SII "'53 TTC! (PA) 51' S761t LME 64 (P+'A) SIS 
"... ILiOl .. (T) 511 "5, TTCII CPA) 51, 5765 LANE 65 507 
Las5 SLlO( 5 (T) '" "''' TCI 50. 5766 LANE 66 (SL) 501 "51 SLlDr: , (T) '" .. " TC2 ,., 5769 IN STOP (P+PA) 515 
US7 SLIDE 7 (T) 511 .. " re, 501 5770 MACH TRIP '0' L713 5n PRINT CCIITftOL(STR) '12 ... , re, 512 $771 eRG O~ 50. 
L858 SHIFT SliDE 8-A 511 .. " TC5 512 5772 AlC TC 5., .... TCO 50. 5773 STERLING DECIMAL 501 .. " TC1 50. 5783 SHIFT #1 ... .... reo 5 •• S781t SHI FT #2 ... 

S669 reo 512 S71!5F MCH AlI"HA READOUT 51, 
S785R PLNCH ~PHA READOUT ... 

S680 HA KIn 'DO " .. SItACE 8AR (PA) 51. 

"''' rn 1( .... ) 515 ",. ALL T" R eft-A) 51. 
$6" rn 2(,.,A) 515 "., RET #1 (PA) 51, 

"''' PTe 3(P'ftIA) 515 5192 RET;f2 (itA) 51, 
"' .. mlt(' .. A) 5IS 5793 RET #3 (1lA) 51. .... PTe S('+PA} '" ",. TAl ('A) 51. 
S193 SLIDE 7 (IIA) ", $851 ~LlDE 1 (T) 511 .... SLiOE 8 CPA) ". 5852 SLIDE 2(T) 51. 
"98A MA.IN POW£R 502 5853 SLIDE 3(T) 511 .. ". MAUl ftCMElt 502 SMIt SLIDE ~(T) '" 5701 IlftINTER KEYlO SWITCHfS 512 5855 SLIDE 5(T) 511 
$102 C. M " ctiMACTER KEYS ,12 5856 ~LIDE 6(T) 51' " .. M£I'I AOI)H55 lJiIlTS KEYS 512 5857 SLIOE 7(T) 51. 
"05 M~ ADORESS TENS I(EYS "2 ~J~~ r~p -'NTl~nr m 

DIODES PAGE 
co. 510 

'" 510 
CO. 510 

100E R 5 CAPACI TORS PA .. [ 
CR769 5.' W70. 5n~ c601 50:: CR8S1 51' C602 502 aUIS2 511 

CR601 '" Clt853 511 
CRfil0 51' CR!l54 511 
CR6T1 '" CAB55 511 
CR615 51' CR856 511 
CRII25 508 CR857 511 
CII627 SO. CR901'i 512 
Clt650 50. CFtSlO7 504 
C.70 50. 
CR1l3 

~ CR7l0 
"" .. 50. 
CRas6 511 

90 508 
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Ref. Page 517 

.~.-- 25 

4t - ~~; 

, --. 
I SL~: 

x, Xl 

'90' 

@ , . 
XYlOl 

, • 7 
g 0 g 0 , • • 0 0 g 0 0 

• • • 0 0 0 
0 0 · .. '0 . 0 
0 0 

'0 
0 
0 

11 
0 
0 

12 
0 
0 

· --. .-- " 7 L27 
26 · --,. .-- 25 • ;S L" .. · --. • is L'2 
21 

'''' 

" ,. 
g 0 

CIlI< 

,. 17 
g 0 

Ne 

15 " 0 . 0 
NO 

21 22 
0 0 
0 . ,-

.. MOTOR START .0' 

'''' LOC' .0. 

'''' TAO ... , ... START .0. ,- _UAL 50. 
KtoS(A£C) HODE • 04 
K!Ht6(AEC) Ale TAlI '" ..." Afe DELIIY • OI 
K!1Il (P)+(PA) PtJlQt LOCJ( ... 
012 (PA) CAII.11IIiE. om '0' 
11.91 .. (IL) '""INTER TRI P '0' 

II.t21 (T) "'" 51' 
KJJO (STI) STERLING IMTlK '" 

*5772-110 '04 
P731-10 .0' *ra90I-' 
P7"., .. , '0' 11.90 .. -2 
P755 .. 9 '04 1I.!JOII.-5 

"",,'0 .04 11:904_22 

'735-9 .04 
P757-10 '0' 
P7S7-1 '0' 

"'''-'0 '0' m ... '0, 
" .. 1-,0 '0' *1"902-P 
n .. , .. , '0' Slit a_NO' 
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SERVICING PROCEDURES 

Servicing Procedures provides a guide in servicing the system. One of 

the most important things to remember when servicing the system is, "Do not 

do anything to the system without giving prior thought to its effect." Always 

gather as much information as possible about a problem before changing the 

status of the machine. Once the power is turned off or a halt or lock is re

leased, the entire status of the logic may change. This may make it impossiblE 

to determine the problem or its cause unless the condition reoccurs. 

CARD SUBSTITUTION 

Card substitution may be used in servicing the machine. However, the 

second stage amplifier of each MRFF card is critically matched with the cor

responding sense pre-amplifier on the memory card. 

UNDER NO CIRCUMSTANCES SHOULD MRFF CARDS BE INTERCHANGED, EXCEPT 

TEMPORARILY WHILE TROOBLESHOOTING. SHOULD REPLACEMENT OF AN MRFF CARD OR 

THE MEMJRY CARD BECOME NECESSARY, ALL FOUR MRFF CARDS AND THE MEMORY CARD 

MUST BE REPLACED AS A MATCHED SET OR ERRATIC READING MAY RESULT. 

To avoid possible damage to components, always turn off the power be

fore removing or inserting cards. 

SINGLE SHOT CLOCK OPERATION 

The arithmetic cycle can be performed in single clock pulse increments 

by using the single shot clock. To prepare for single shot clock operation 

the power must be turned off and the following changes made. 

1. Insert the single shot clock card in location B4D. This disables 

the automatic clock card and makes the sse switch active. 

2. Remove the PC card from location A3D. This is necessary to prevent 

damage to the PC card when simulating sync pulses. 
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3. Place a jumper wire from the output of the PC card, (A3D pin 9) to 

-4 volts (A3D pin 32). This simulates a low output from the PC card until 

simulated sync pulses are desired. 

4. Turn the power on. 

The single shot clock is primarily designed for use with a manual opera

tion. This means that the desired memory location, data inp~t, and manual 

program should be indexed on the keyboard. If it should be necessary to 

program commands which are normally provided by the sensing switches but not 

available at the keyboard, the appropriate wetter inputs may be jumpered to 

ground in the arithmetic unit after removing the connection between the switch 

and the wetter. Failure to remove the circuit between the wetter and switch 

will result in back circuits, which cause incorrect commands to the arith

metic unit. 

When the machine has been readied for single shot operation and the 

proper program indexed, a machine cycle may be initiated in the following 

manner: 

1. Transfer the SRR/3S switch. This removes the 35 volt keyboard'wetting 

and provides a Start Relay Reset signal to reset the rack stop flip-flops. 

2. Depress and release the FOR switch button. This initiates the Power 

On Reset signal. 

3. Depress and release the MR switch button. This initiates the machine 

reset signals. 

4. Depress and hold the DMR switch button. 

5. While holding the DMR button depressed, depress and release the sse 

switch button. After releasing the sse button, release the DMR button. 

This initiates the Delay Machine Reset signal. 

The electronic cycle has now been initiated and may be progressed by 

(Draft E21S0) 
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repetitively depressing the sse button. Each depression of the sse button 

now generates a single clock pulse. 

Repetitive depression of the sse button will progress the logic to S3 

of T2 where a PC sync pulse is required in order to set S3. The sync pulse 

is simulated by removing one end of the jumper holding the pin at A3D pin 9 

to -4 volts. With the jumper removed from A3D pin 9 to the signal level at 

pin 9 goes to ground and simulates a high signal from the PC card, thus simu

lating a sync pulse. With the jumper removed, depress and release the sse 

button and S3 will set. Then replace the jumper between A3D pin 9 and A3D 

pin 32. This procedure is necessary each time a sync pulse is required to 

set S3 in T2. 

The electronic cycle may be terminated at any time and a new cycle begun 

by repeating steps two through five of the initiating procedure. The cycle 

may be terminated at any time and the machine returned to standard operating 

condition by turning the power off, transferring the SRR.35 switch back to 

normal, removing the sse card, replacing the PC card, removing the jumper 

from A3Dpin 9 to A3D pin 32 and removing any other jumpers which may have 

been used. 

JAMMING LOGIC ELEMENTS 

The output of certain logic elements may be jammed in a high state to 

assist in analysis of troubles. Under no condition should an attempt be made 

to jam the input of any element other than a voltage wetter. 

Jamming an input will cause destruction of diodes or transistors in pre

ceeding elements of the logic. The output of certain elements may be jammed 

by installing a jumper between the output terminal and ground. The circuit 

and the output terminal should be double checked prior to installing the 

jumper. Grounding of the incorrect terminal can cause serious trouble. 
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JAMMING FLIP-FLOPS 

When a flip-flop is jammed in the above manner a signal spike will be 

obtained from its reset or set output. For example, if in desiring to jam 

a flip-flop in its reset state a jumper is connected from the reset output 

to ground, the set input signals will attempt to set the flip-flop and at 

this time a positive going spike will appear at its set output. The flip

flop, however, will not set. If this spike cannot be tolerated, connect 

the annode of a BCX58-l diode to the set gate output to prevent the flip

flop from being set. Connect the cathode (marked end) of the diode to -4.25 

volts. Connecting the annode of the diode to the reset gate output will pre

vent the flip-flop from being reset unless the direct reset input is being 

used. 

JAMMING GATES 

Gates cannot be jammed. If the output of a gate is clamped to ground and 

a negative signal is applied at its input, the transistor will be destroyed 

due to the excessive current flow between the emitter and collector. If the 

output is clamped to -4 and a ground signal is applied to one of the OR in

puts~ one of the diodes between the transistor emitter and the input will be 

destroyed. 

JAMMING HEAVY BUFFERS 

The heavy buffer circuit output cannot be jammed under any conditions. 

I.f a heavy buffer is jammed, either the transistor or the diode in parallel 

with its emitter-base junction will be destroyed due to excessive current 

flow. 
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JAMMING INVERTERS 

An inverter output can be clamped to ground by placing a jumper wire 

from its output terminal to ground. It cannot be clamped to -4 or the 

transistor will be destroyed when a negative signal is applied at its input 

terminal. 

JAMMING RELAY WETTERS 

Relay or switch contact wetters may be jammed in a high state at their 

input terminals by placing a jumper between the appropriate terminal and 

ground. When the input to a wetter is jumpered to ground, the circuit 

between the wetter and the switch contact should be opened to prevent a 

possible feedback loop to the switch common and other switches. Failure to 

open the circuit could cause incorrect signals at the inputs of their wet

terse Relay wetters should not be clamped to ground at their outputs with 

contacts closed at their inputs may be as high as + .6 volts. 
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TROUBLESHOOTING ELECTRONIC LOGIC PROBLEMS 

The electronic section can be cycled independently of the printer, 

while troubleshooting electronic problems. The electronic section can be 

cycled under three methods of control. These are: (1) Manual Control - A 

keyboard operation is performed for each depression of the MR switch. 

(2) Panel Control - A panel controlled operation is performed for each de

pression of an external switch. (3) Continuous Electronic Cycles - A 

continuous operation of the electronic processor under keyboard or panel 

control. 

T times 0, ~ 3, 4, 5, and 6 may be caused to repeat continuously when 

using methods 1 and 2. 

The pin locations mentioned in these methods should be verified by the 

prints with the machine under service. 

MANUAL CONTROL 

To initiate electronic cycles under manual control the following steps 

must be performed. 

1. Install a jumper wire from the input of the TC9 Relay Wetter (A3A2) 

to ground. (Page 133) 

2. Index DATA, MEMORY ADDRESS, and A Control Key (plus, minus, subtotal, 

or total). 

3. Place the 35V switch (S120l) in the off position (Rear). 

4. Depress the MR switch (S1203) on the electronic gate to initiate 

electronic cycles. 

Any signal that normally occurs in TO through T6 of a manual operation 

can be observed by this method. It must be realized that there is no writing 

for sync pulses in T2 and T2 will be shorted accordingly to 331 clock pulses. 
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PANEL CONTROL 

To obtain electronic cycles under panel control the following steps 

must be p''2rformed: 

7 

1. Locate carriage in the stop position containing the desired program

ming and turn machine off. 

2. Install a jump'2r wire from the input of the TC9 Relay Wetter (A3A2) 

to ground (Page 133). 

3. Remove pin from TB903-6X (Page 509). This prevents the machine trip 

solenoid picking. 

4. Remove the taper tab from the common (center terminal) of tappet 

switch "A" (S728A, Page 509). Attach a normally open switch between the 

taper tab and the common of tappet SW "A". 

5. Release the tappets. If the carriage position contains a stop dog, 

the tappets can be released by the depression of the motor bar. If the 

position does not contain a stop dog, manually release the tappets. 

6. Turn machine on. An electronic cycle will be obtained from each 

depression of the switch. 

NOTE: If the RKS or EKS lanes are pinned a keyboard memory address 

must be indexed. If the RK lane is pinned, data as desired may be entered 

from the keyboard data keys. 

TO REPEAT A T TIME 

A T time may be repeated automatically be opening certain circuits in 

the machine. T2 and T7 cannot be repeated. Circuits may be opened by re

moving the cards, applying a small piece of scotch tape at the contacts and 

reinserting the card. 

To repeat TO tape GIDll -and HIB19. (Page 129) 

To rep'2at Tl tape HIB21. (Page 129) 

To repeat T3 tape HIC21. (Page 129) 
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To repeat T4 tape HlClO. (Page 129) 

To repeat T5 tape HlD21. (Page 129) 

To repeat T6 tape HlDlO. (Page 129) 

NOTE: T6 can be repeated only if MOL or DV is programmed'. SO can be 

used as a trigger point to view signals starting at the beginning of each 

T time. 

CAUTION: Cards should be inspected for residue when tape is removed. 

CONTINUOUS ELECTRONIC CYCLES 

8 

The electronic section can be made to repeat continuously by performing 

the steps listed below. This operation can be used with a manual operation, 

an existing magazine location or with a special magazine. When checking a 

multiply or divide operation with this method it is necessary that the same 

factors (02XlO) are used during each operation. This is the operation pro

grammed in the special magazine. This magazine may be installed in any open 

space in the panel, preferably near the right end. A stop is not necessary 

in the position. The programming of the special magazine is as follows: 

Add A, add B, add C, @, MAIO, Clear A, Clear 11, SX, CFM" RK, ESK, and M or 

DV. 

To initiate the cycles perform the following steps: 

1. If the special magazine is to be used, load one of the multiplication 

or division factors into Memory Address 02. 

2. Move carriage into the position to be used during the operation. 

3. Turn machine off and manually release tappets. 

4. Remove pin from TB903-6X (Page 509). This opens the machine trip 

solenoid circuit. 

5. Place the +35V switch (S120l) in the off position. 

6. Remove the mercury start relay (Kll03). 

(Dra:ft E2l50) For Form 3738 
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7. Ir the RK, RKA, EKA signals are to be activ~ index the proper data 

or MA keys. 

8. Install a jumper rrom the input or TC9 Relay Wetter (A3A2, page 133, 

to ground). 

9. Install a jumper rrom the ECNCFF to a spare inverter input. (B4B6 

to E8A2l). 

10. Turn machine on. 

11. Install a jumper from the inverter output to the Reset Standardizer 

input {E8A22 to 05B2l}. 

The ECNC signal will trigger the RS at the end or each cycle. The RS 

will start an electronic cycle and the electronic processor will cycle con

tinuously. Care must be used to select trigger points that occur in the T 

times or portions ox the T times to be observed. For example~ the SCFF can 

be observed during Tl by triggering at G2D22 (Tl.S2.DDO - Page 132). 

(Drart E2l50) 
For Form 3738 
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ELECTRONIC TEST AND ADJUSTMENT 
370 us Clock (USMV) 

10 

1. (a) Set oscilloscope for internal, positive, AC mode with 2 usec/div. 

(b) Observe 370 usec Clock pulses at (B5B-27). The clock pulse 

width should be as shown below. 

-4v 
Pulse width adjustment 
16.5 usee. ± 0.5 usee. 

Fig. X-l 

TO ADJUST: Turn potentiometer at 34EE4l of the USMV Card as requiredo 

(c) Set oscilloscope for 50 uS/division. 

(d) Observe USMV FF output at. C3C-25. The o'~tput should be as 

shown below. Adjustment should be made on the latest pulse. 

o Volts 

_f 
-4v 

r- Pulse frequency adjustment 
370 usec. ± 1~ usee. ( latest pulse) 

11.8 1.0 usee. 

Fig. X-2 

TO ADJUST: Turn potentiometer at 34S41 of the clock card. 

NOTE: Recheck pulse width and readjust if necessary. 

REASON: To ensure correct 370 usec clock pulse and stable USMV FF 

synchronization. 

(Draft E2l50) 
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BOL 

2. (a) Check for 2V across BOL lamp. This can be checked between 

TB2001-18 and TB2001-20 (ground). Set the scope to free run, 2V per 

division. 

TO ADJUST: Turn R2002 as required. When standing at the back of the 

machine R2002 is the right potentiometer in the tray. 

(b) With the 1/10 clutch F latched in position, observe the input 

to the BOL Card (A3A-17). The BOL input should remain above +150 mv when 

the clutch is moved slightly between pawls E & G. Set the scope to free 

run, .05V per division. (Fig. X-4) 

TO ADJUST: (1) Loosen screw I in disc B and position as required. There 

must be a minimum clearance of .015 between disc B and bracket C and disc B 

and block A. (2) Readjust bulb voltage to provide the proper amplitude sig-

nal (R2002). 

(c) Set the scope on EXT trigger, positive, AC fast 2 ms/division 

and .05V/division. Place external trigger on the WS output, A3A16. The in-

put at A3A-17 should appear as below with the carriage motor running and the 

paper drive solenoid energized. 

, .... 11ms ...J 

1 

Pin 17 

I 
+ 2OClov !5tm f:\ I 

-225mv !.5mv I : \-----+--' I 

4 r- 2.5 ms _.5ms 

I I Pin 15 

Pin 16 

. 8.5ms---' 

Fig. X-3 
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Pulse widths should be consistent within 04 ms. (With the carriage located 

in a RL Posi tion, use a small piece of paper to break the FPS Beam of Light). 

TO ADJUST: Adjust screw on carriage motor governor for 11 ms between 

pulses. This adjustment must be refined in the write speed check adjustment. 

(d) With the scope triggered as in test C, check to see that the 

BOL output at A3A15 starts at the center of the BOL input pulse at A3A17. 

TO ADJUST: Turn potentiometer at 35 K.K. 42 of the BOL card. 

(e) With the scope set the same as in test C, move the trigger to 

BOLA output, A3A15, check that the WS pulse, A3A16, occurs 8.50+ .5 ms after 

the BOLA pulse. 

TO ADJUST: Turn potentiometer at 35MM42 on the BOL card. 

REASON: To provide line-find operation and indicate form position. 

E 

I 

Fig. X-4 
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ADJUSTMENT OF CARR IAGE MOTOR SPEED 

Before making this adjustment the 370 usee DMV should be checked for 

proper adjustment. 

Using the output of OR gate B4A-lO (page 308) for an external trigger 

observe the relative position of the BOLB pulses during a W.L.operation 

(A5B-13) (page 3081). You will notice some jitter indicating differences of 

motor speed. This should not be excessive. The governor spring on the 

carriage motor should be adjusted so the BOLP pulses appear 925 usee from 

the trigger of 27 (+ or - minus the jitter). Use time base of 20 usec/div. 

\..- 370 usee j..-
step ctr n n n n n n 11-

I-- 740 -I 1110 --I 1480 ----l 1850 ...\ 
Counter FF I =~ =28 I =29 I =30 =31 I =32 1=33 

BOLP (A5B-13) 

Use Ext Trig. (B4A:.l0) 

" n !"', t~L----i! ______________________________________ __ 

" Jitter ........... 

Error~~ ____________________________________________________________________ ~~ __ ~ 

Bolp must be in this area or Error FF will set here 

Fig. X-5 

Speed check may be observed using a Write Ledger Operation or if so de ... 

sired a continuous writer ledger may be jammed as follows: 

Place a jumper from B3C-25 (page 310) and ground. This will jam WL high. 

Use the carriage motor and program camshaft service switches to place the 

camshaft at 2880 • The motor and paper drive mechanism should now be running 

and the speed check can be observed. If governor adjustment is required, 

turn off the power, make the adjustment, resume power, and recycle the cam-

shaft to 2880 • 
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DATA DISCRIMINATOR X AND Y TIMING (490 us DMV}o (FIG. X-6) 

PREPARATION: (1) Obtain a form with good data encoded in the X and Y 

stripe. (2) If error FF is being se~ connect the anode of a BCX58-1 to 

F3C-24 and the cathode (Red Band) to F3C-32 (04V). This will prevent set

ting the ERROR FF. (3) Set the scope trigger controls for external positive~ 

AC mode. (4) Set time control to 50 uS/division. (a) Trigger from set out

put of the discriminator FF (F4C-25 for X; F1D-6 for Y). (Page 309). (b) Ob

serve the trigger signal and adjust the horizontal position control until 

the trailing edge of the pulse is at the center of the screen~ FIG. X-6 o 

(c) Observe the input to the DISC FF's Read AMP outputs. Place probe at 

F4B-19 for X or F2A-19 for Y. (d) With the carriage in a RL position~ in

sert the form into the carriage. The data pulses will appear to the left 

of the center of the screen and the complement pulses will appear to the 

right of the center of the screen. The latest data pulse and the earliest 

complement pulse should equidistant from the center of the screen. (e) If 

pulses observed in D are not properly spaced, note position of pulses, re

turn probe to the output of the discriminator FF. 

TO ADJUST: Turn potentiometer at 32 X 39 on F4B for X or F2Y for Y 

to position the trailing edge of the discriminator pulse equidistant between 

the pulses mentioned in D. Remove diode installed in 2 above and read several 

ledger cards to check setting of the discriminator control. 

If a dual trace scope is available both discriminator pulse and read amp 

pulse may be observed simultaneously by setting the pre amp display mode to 

chopped. 

REASON: To insure optimum setting of data discriminator timing and 

minimize read errors due to read pulse timing variations. 
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o Volts
Di8criaiator 

IDpa.\ 

Tailing ec1g. of 
1at .. , data pal •• 

-4T -----1))1----. 

LeaciiDg ec1g. of 
-.:rU .. , C01Bp pal •• 

o von. - _----------1------. 
Dl.criaiator 

Oa.\pv.\ 
-4 ... 

CARRIAGE OPEN 

490 usee 
adj. 

foe- AT ..,. ~ 
AT 

"I 
Fig. x-a 

15 

The voltage measured between TB2002-22 and TB2002-16(Page 323) should 

be -4.l2V. 

Witp the carriage open the input to the carriage open switch amplifier 

(A2B-9) should be -50 MY ! 50 MV and the output (A2B-5) should be low, 

-4.4 + .2V. With the carriage closed, the input to the amplifier should be 
o 

-190 MV minimum and the amp output should be 0 + .2V. 

REASON: To ensure proper lamp voltage and amplifier output for the 

carriage open signal. 

MAGNETIC I£ADS & READ AMPLIFmR ADJUSTMENTS (FIG. X-7) 

The Form Guides must be set to cause the form to feed straight into the 

carriage and the stripes must be aligned with the heads before the following 

adjustments are made. 

Place a diode between F3C24 and -4V. with the catbode at -4V. This 

prevents setting the ERFF. 

(Draft E2l50) For Form 3738 



Sec. X Burroughs - Series E2l50 Instruction Book 16 

A. Using a ledger card with several words of data encoded in the stripe, 

observe the head signal at the output of Read Transformer X. Set the scope 

for positive external trigger, .02V/div and 5 mS/div. Trigger on FF3X (D3C25) 

and probe the Read Transformer (A1C23 and A1C24). The signals should average 

45 to 55 MV peak to peak with no individual pulses below 20 mv. 

TO ADJUST: Loosen head clamp screw and move head forward or rearward 

as required. 

B. Using a head alignment reference ledger card (Kit 1623 8230 - $.12) 

adjust the read heads for coincidental reado 

To aid in alignment mark the initial position of the heads with a scribe 

mark across the top surface of the heads. Establish which pulse is being 

read earliest by using the scope as follows: Trigger on positive external, 

2V/div and 20 uS/dive Trigger at Read Amp X (BIA-ll) (Page 316) and probe 

Read Amp Y (F2B-9). If no pulse is seen on the trace, this indicates that 

Y is leading X, and that the probe & trigger leads should be reversed. If 

no pulse is observeq repeat above with the sweep speed reduced. 

TO ADJUST: When the lagging pulse is displayed on the scope, the other head 

should be adjusted forward or rearward so that the pulse starts within 50 us 

of the trigger signal. 

C. The Read transformer outputs from both heads should now produce 45 

to 50 mv average signals with no pulses less than 20 mv. 

NOTE: If these amplitudes cannot be obtained, a sheet of soft pencil 

carbon paper should be folded over the form and inserted into the carriage. 

The impression left by the carbon will show whether the heads are tilted in 

relation to the form. 

TO ADJUST: Loosen clamp screw and set head flat on the form. Do not 

move heads forward or rearward. 

(Draft E2150) 
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D. The line find pulse should produce a positive 25 MV signal. 

To Observe: Use + ext trigger,S ms, 5MV/div. Trigger on the count of 

4 and probe on BlD23 (page 306) using a ledger with one line of posting. 

TO ADJUST: Loosen screw in the head clamp and move head forward or 

rearward as required. Be sure head is setting flat on the form. 

The Read Amplifier Card (Page 316) should produce a -4 to OV pulse of 

approximately 45 us duration for each pulse encoded on the stripe. 

Connect the anode of a BCX58-l diode to F3C-24 and the cathode to F3C32 

(-4V). Set scope for Ext. Trigger on FF3X, .02V per division, 2 ms per 

division. While reading a previously encoded form observe the inputs to the 

X Read amplifier at pin 23. This should be approximately 50 mv. Note the 

amplitude of the input signals. Change the scope to 2V per division and move 

probe to pin 15. The amplitude of the signal should be 60 times the input 

voltage (1.2 to 4.2). 

TO ADJUST: Turn potentiometer at 35EE42 as required. 

Move the probe to pin 17 of the amplifier being looked at. Positive 

pulses from .4 to 1.5V should be observed. No pulses should be less than 

.4 nor more than 1.5V. Observe the variation in amplitude of the various 

pulses. 

Move the probe to pin 18. Negative pulses from -0.4 to -2.8 should be 

observed. They should be 2/3 of the amplitude of pin 15. Observe the 

variation in amplitude of pulses, the variation should be the same as in 

the previsous test. If the variations are not the same over amplification 

is indicated and potentiometer 35BB42 should readjusted. 

Move probe to pin 7. A 4V, 40 to 45 us pulse for each pulse at pin 18 

should be observed. The pulse at pin 7 should start at about the center of 

the pulse at pin 18. Any displacement of the pulse at pin 7 from the center 
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o:f the pulse at pin 18 should remain constant :for all pulses. 

Perform the same test :for the other 3 ampli:fiers. 

REASON: To ensure optimum gain and threshold settings o:f read ampli:fiers 

and minimize read errors due to readback signal variations. 

Pin 23 

Pin 15 

, 
I 

Overall, readb&ck signal contour 

Pin 17 
~4 to 1.5", 
. ( typice.l ) 

Pin 18 

Pin 13 

constant output 
pulse displacement 

0", 

J1 n n ~ ~3JL- -4", 
Pin 7 

LINE COONTERS DURING B C 

During the Blank Card operation the counter FF's are advanced by the 

BOLP FF Pulses. When the counter has reached 43, per an eleven inch :form, 

the SSFF will be set. The :following BOLP, which is 12 us long, will reset 

the CLFF and trigger a RS pulse which resets the counter :flip :flops. 
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Fig. X-8 shows the wave forms for the counter FF's. These can be observed 

by triggering external on BOLP (D1C23) (Page 323), 2V per division, and 

50 ms per division. 

The counter FF Pattern will be the same for the speed check during the 

write ledger operation but will be stepped at the rate of the USMVFF frequency 

of 370 usec. Itsh~uld never reach 32 on W.L. because the BOLP pulse will 

occur between the count of 27 to 31 to reset the counters. 

A typical wave form chart of these counter FF's is shown below. 

BOIl' I I. I I II I I I I , I I I I I I • I I I I I I , , I , I I I I I I I II I I I I I , 

r"" 22 
FF". 1 rulJUlJ1JlJlILJlJLflI1J1fUlJ1JUl 

--I l-- 22111s 

FI' f 2 

--t I-- 44 ms 

I- 88ms....! 

______ ~I ------~ ______ ~ I 
I--- 177ms .. I r----------------, 

FF".18 

FF".32 

, .. 355 ms 

" .... _--

Le2 

1- 477 ms -of ________________________________ ~n~ __ __ 

Fig. X-8 
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ALPHA TIMING ADJUSTMENTS 

The typewriter timing camshaft speed is 296 usec/degree. One complete 

cycle is 107 ms. 

The normal opening clearance of .cams L, M, N, a should be .057" to 

.063". 

The hole in the surface of cam L is a reference mark for the normal 

position of the section. The top edge of the hole should be aligned with 

the upper edge of follower arm F. Plate J may be rotated for fine ad-

justments of this section. 

Screws G may be adjusted to obtain: 

MAKE BREAK PULSE LENGTH OCCURENCE LIMITS 

Cam L 400 800 400 + 30 + 30 ON MAKE 
1680 2080 400 - 50 :; 50 Cam M + ON MAKE 

Cam N 500 700 - :; 50 200 + 30 ON MAKE 
Cam 0 2000 3350 l350-,,! 50 + 50 ON MAKE -

Kit 440 (timing dial guage) may be 

adapted to this unit by modifying the 

Kit 440-1 screw or substituting a 

FX60-2l3 screw to fit the threads 

of shaft E. 

The screw (Kit 440-1) may 

be modified by placing a short 

piece of spaghetti (FX4l5-l) 

onto its threads. 

The FX60-2l3 screw may 

be substituted for the Kit 
Fig. X-8-1 

440-1 if a 46 nut is placed all the way onto its threads. 

Timing cams Land M should be refined within their tolerances for a 

minimum of 37 ms and maximum of 41 ms from the make of Cam L to the make 

of Cam M. (This is critical on A520 five channel punching.) 

(Draft E2l50) Fo r Form 3738 
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TROUBLESHOOTING TYPE-OUT-OF-MEMORY 

10 Remove wire from TB903-X8 (Page 510). 

2. Cycle the printer in T.O.M. programmed position. Printer should 

now be locked with T.O.M. Relay Picked. 

3. At this time the typewriter solenoids, MRFF's and WRFF's may be 

observed to check their correct functioning from reading DDI of the desired 

memory. 

4. Each subsequent cycle may be initiated by releasing the clapper of 

L6 (Typewriter Trip Solenoid) manually. 

5. At the end of each typewriter cycle all pertinent functions may be 

observed and checked with a 310 meter. 

CAUTION: A machine print of the numeric information stored in memory 

for typewriter coding may not be the same as the binary bit information. 

EXAMPLE: A digit in an odd memory contains a 2-4 and 8 bit. This digit 

causes a tab 4 during a type-out-of-memory operation. However, the first 

numeric print out of this digit is "zero". The second print out is 4. 

Examination of each digit in memory using the above single cycling of 

type-out-of-memory is the only true way of detecting the stored binary 

information. 

OBSERVATION OF TYPE-OUT-OF-MEMORY SIGNALS 

Figure X-9 shows typical signals that may be observed during T.O.M. 

These signals are typical and should not be used as adjustment reference. 

(NOTE: These signals are from a positive escapement carriage type machine.) 

PROCEllRE: 

1. Externally sync the oscilloscope on BEFF (Page 140) using 20 mS/div. 

2. With each digit of the memory loaded with the same binary information 

observe the signals shown during type-out-of-memory. 
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30 Closer observation o£ leading edge signals may be observed using 

INT triggering. 

t= 44ms -----l 
127ms ------...... ~I .... - 44ms --l 

TTC 1 l ____________ ~ '-?'-"~----

TTC 2 

Slide 
Switch 

I--- 4Oms~ 

Fig. X-9 

CONTINUOUS "WRITE LEDGER" OPERATION 

I-- 7ms 

The Write Ledger Operation can be made to write continuously £rom one 

machine cycle. The Write Operation can be a one word write, except word 20, 

or a 10 word write. To initiate the continuous writing o£ one word per£orm 

the £ollowing: 
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10 Locate the carriage in a write Ledger position (A #7 pin in lane 48). 

2. Remove the acrobat connection at ASC-20 (L.G.) l~WR SL (Page 318). 

3. Depress MB2 and as the form comes out insert a narrow piece of paper 

to keep from dropping FPS. The Memory Address programmed in the panel will 

be written continuously. 

4. Place a jumper wire from B3C-2S (WLFF) to ground. This will allow 

power to be turned off and on without losing the operation. 

SRCX=O is a convenient sync point to trigger on to observe W.L. functions. 

To initiate the continous writing of 10 words perform the following: 

1. Locate the carriage in a WL position. 

2. Remove the acrobat connection from BSC09 (Page 310). 

3. Place a jumper wire from BSC09 to -4 (Pin 32). This will prevent 

the MARU=O signal from coming high to set FFIX or FFIY. 

4. Depress MB2 and as the form comes out insert a narrow piece of paper 

to keep FPS high_ 

A convenient sync point to observe all 10 words is B3D-20 (Page 310). 

This will start with MARU=8. 

ONE WORD NORMAL WRITE 

It may be desirable to cause a normal one word write without changing 

the magazine in the control unit. 

One word writes simplify the numer of signals used. ONE CAUTION: One 

word writes will not detect parity problems such as parity flip-flops setting 

during writing of the DDO pulses on each word except word 20. 

PROCEDURE: 

Attach a jumper wire from D6A-17 (Page 116) to DID-II (Page 128). This 

will cause the MARU Flip-Flops to reset during sequence A of WL. 
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OBSERVATION OF MONITOR PULSES 

Monitor pulses during W.L. may best be observed by jamming the machine 

into a continuous W.L. mode and observing the typical pulses shown in 

Figure X-lOG 

PROCEDURE: 

1. Place machine in a continuous W.L. mode. 

2. SXT sync the scope on either write X (ElO-2l) page 311 or write Y 

(F2B-27) page 311 and observed the appropriate pulse as shown. Head cur-

rent change may be seen on either write amplirier at pin 18. 

---t I-- 12 usee 

Write X or 
Write Y 

WMX or WMY' 

Write Amp 
Pin 18 

FF4 or FF3Y 

_----Inl----__ _ 
--I I--- 18 usee 

---+-1 !---I! I ''--H- 37 usec--f 

80 US8C 

Fig. X ... l0 

STRIPED LEIXER TIMING CHARTS 

The rollowing three timing charts contain the majority or the signals 

used during Read and Write or rorms. These charts are what you should ex-

pect to see when scoping these signals except ror the condensation or cer-

tain signals that was necessary to keep these in a usable size. 

The rirst chart Figure X-II deals with the s tart or Write Ledger as the 

counter rlip-rlops are changing rrom 5 to 6. It must be remembered that the 

s.tart or Write Ledger is not synchronous with the USMV rl ip-rlop, thererore, 

some pulse displacement will be seen when using WLFF ror a sync pulse. 
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The second chart Figure X-12 deals with the end of Write Ledger 

starting with DDll. A good sync point to use to observe the end of W.L. 

is FFlX, FFlY, or FF3X. Before using these they should be checked to 

see if they are timed correctly with the start of W.L. 

The third chart Figure X-13 deals with Read Ledger. The RLFF is a 

good sync point to observe many signals during read, however, it must be 

remembered the paper will have to move about 3/4" before pulses will 

actually be read. 
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END OF WRITE LEDGER 

OPERATION STARTS IN DDll WITH REV FF HIGH. 

MA20 = .75+ 

fpUI_SE ,,-'-,-. ---;,-.---;-'-:---,.1-. --";---'1 ---,-, ----r-~----;-!-~-----~u,---'I -----.-, ---;-'-----,-1---- MA30 = .30-

USMV F-~' ; ·-I~37.;~:~j'2~; ; ; ; I '; '~ '; I . 'i· 'i 'i ,;. 'i 'i 2; 2~ 
22 23 24 2S 2. 

I I I I I 
CP FF 

CP 1 I· 
.. " 

I 
... , I .... ' 

I I I' I I I I I 
Jf:l 

1 I 1 I I I I I ; , I 

SRCX FF = 3 : I 0 i : I:' I! 2 ! I 3 I o I I 2 I 3 I o I I 2 I 3 I 

; 

27 

I 

L.I-' --+--.~~C~~EAD C~L 2 AND .-- ~,---, . __ J , .. -., .' -.: .- B. C\./~C _.iUD COL' AND .. , B~READ DDO AND : 
! .• - ; -_._". r· .. · .. -- ·C B 

. ~,/-
SEQ ~F i ~ GATE To' s~s ~ GATE TO SR'S l .. 11111::::;:__ GATE TO SR'S 
~DD-~F~t:-.. --+--=,~.wul~'-=-'--2'~~~~~I,---+---+--~----~IIIIII~=-0--~~~:~~~---~---------~I I =0 

i 

! 

I rmr 
1 

.... , 

o 

MART~ :F~ : HI i f!i . ! : i 'm.. 1 :m •••. 

29 

2. 2. 
I I 

I 

I 
I 

! 

':', 

• 11 II II III "11· mI ... 
WMX ami ,i.,~-- fB 1m ,1I·m i m m: : mi' ED mim ttl 1m i m 1m n 1m . um : :11 1m -- '-,n:1II . 

g! Ii if' ~I i' 
~. : ! :! : i j i 
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READ LEDGER 

I FCRM ENCODED TO READ .75+ TO MA20 AND .3.0- TO MA80. 

t:' I!! J! I -+-1 _ ..... '_-+-: - ......... --+----1-h---+l--+-1 --+.'-00': i I I ' .... 
I-t-:-:-':--~'----+-, ---+-:----tl'-:---"+-i! -... -P i--rOO ; --i --! ---:.: ; I r--:--·t-~----·-~·~m~:;~:~~'l.l:::. ~~~_~~~~~~DD2= '~=I:=::1=~t:::=~~+~ 

FFtX 
.. ! 

I. 
i i: i I .' I;; III -,-II'_--+---!--+--+-' _---+-__ -+-+1-+--+--+--+--+--~··· 
1 :i,' I I II! --;- : 
Ii Ii; 1 I !! I ' SET FF~X : .. 

_=O~ 1 =0 I -' 1 I =2 ; I =3 ! J =o! I =~ I I =2: I=~ ! I =Cl' I =t I =2 I =31 = c . 

_DA_T_A...;.X.o..;F..;;.F_·-+-' _____ ..,J:..ffii~--+_ ..... ci:in .. r I i -~ ~ft"lI8! r:411.; ___ -+-1 _-+-_..:-~. -._t-_t-_+-___ eliti9:, .• O!Li-:-+--+:..,.jEl~iZ::I .. : iB~-+---1---1-_ 
'COUNT x FF ~1-t2118 I 1 ! I! 1 I II [ iii : I ! i'- 1: Ii, 1 II 
~~ ~P.s~ ; m: ; m' ! 13 . 1ft' m mi· m : fit ' 1ft Jam IIi II 

, ! 

SEQ FF"s 

MART t FF ... ,',,; ..•. .. ....... 
; : 

, , ' , ...... , .... , .... - ... " ..... ~" ... " .... " 
.. __ .. - ._'._._-_._. : ._ ....... ~-.. ~.-.--- .... _. __ . "-_ ..• '_.' ._-. 

..... ................ ' 
I • 

" 
"BAD AMP Y . 
. - I 
490118 DMV Y 

; ; 

DISC. Y FF I 

t •• 5118 P.S. 

.. - --.-. 
i 

C START in i! II m: 
t.·' 
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m i 

i i 
m I 

I : 
_ D"A...;.I·T~AY..;;.F __ F'~; _______ '7 '--~--4---+'--~~' ; 
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TROUBLESHOOTING LINE FIND 

Line find problems may be caused from a faulty write of the pulse or a wrong 

drop of the paper drive after reading the pulse. The largest share of problems are 

due to screws coming loose in the paper drive mechanism. 

The pin catcher tray should be removed and all screws in the BOL disc and pres 

sure roll shaft gears should be thoroughly tightened. The 1/10" wheel contains two 

screws, one on top of the other. The top one must be removed to tighten the lower 

one on the shaft. (See Adj. Page 11) 

Figure x-14 shows the relative positions of the first print line, sync pulse 

and line find pulse as should be written on a W .. L. following a blank card operation 

The first print line as shown in Figure X-14 may be adjusted by positioning 

the carriage tray forward .or rearward as required. To adjust, loosen the 5 screws 

in the top front of the tray, the four screws located in the side mounting blocks 

and the two screws at the rear corners • 

. Extreme care must be taken to keep the tray square with the f.orm. This should 

be checked against a printed line near the bottom of the form when the form is 

limiting on the pusher fingers. Pushers fingers should never be adjusted. 

NOTE: When removing a tray f.or service work always remove the ~ four 

screws fr.om the front of the pan. This will all.ow dowel rod positioning on 

reinsertion thus eliminating any change of first line print adjustment. 

Determination of a c.orrectly written line find pulse must be made by dusting 

the card. Sc.oping may be done to determine the possibility of extroneous WS pulses 

prior to moving the form. 
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The exciter lamp for the BOL disc must have the filament placed in a horizontal 

plane to prevent the possibility of WS pulses as the carriage is overthrowing and 

rebounding in a WL stop position. These lamps (1522 4710) are marked with a red dot 

to indicate the horizontal position of the filament. The lamp should be positioned 

with the red dot at the top. 

Relative timing of the Line Find Operation is shown in Figure x-15. 

The top sequence of signals shows the relative time involved to set LFA, FF4, 

and the reading of the sync pulse using the first WS pulse on W.L. as the external 

scope sync. 

If the first WS pulse is produced after the form moves 1 9/11 lines, the sync 

pulse should be read at approximately 52 ms as shown. (Starting at line #1.) 
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STARTI1& AT LINE # 1 

WS (A3A-16) as EXT. S'Y1C 

~ ~~1 ~ ~ ~ ~~ 
I· 60ms .. I 

J I 

L 

---------------------
J ------Sync Pulse 

I ... 52mB 

STAllTI1& AT LINE #2 

READ AMP X a.s EXT. S'Y1C 

~18ms--l 

1_-- 30ms -, 

.~ ~ 1500 usee of blanking time 

1111111 III 1\1 1111 1111 1III I~ 
~ . 82ms .. I Syn~ 

~ 1---./ 
I 

Fig. X-15 

For Form 3738 



Sec. X Burroughs - Series E21$0 Instruction Book 36 

The lower sequence of signals on Figure X-l$ shows the relative time involved 

to set LFA, FF4, and the reading of the sync pulse starting at line #2, and using 

the first Read Amp X as an external scope sync. The relative settings of LFA and 

FF4 could be observed this way starting at any line. This method should detect an 

early setting of LFA due to a premature WS pulse. 

Note the narrow margin of safety when writing a ledger from this second line. 

This is due to the fact the form must move 2 9/11 lines before FF4 sets which 

controls the gate ElO-22. A late WS pulse or an operator variable form realignment 

at line #2 could cause a delayed setting of FF16 (6 ms after reading the sync pulse). 

This would cause the form to drive to line minus 10 and all data writing would now 

start higher on the form. Once such written, the form will continue to drive to 

line -10. This does not create a problem in the E21$0; however, if the form is 

used in the A4002, the high speed rollers will increase the sheet speed before 

reading is finished and a IlRead Lightll may develop on the last word being read from 

the form. 
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INDICATOR LIGHTS ON STRIPED LEDGER STYLES 

There are six indicator cards in each £2150 style system. Four in the 

upper gate and two in the lower. The two cards in the lower gate may be 

wired one ox two ways. The early style systems are wired as per the draw-

ing on page 17 ox Sec. VIII. 

Starting with serial E4l36 the lower gate was modixied to indicate cer-

tain xlip-xlops to be used in analysis ox Read and Write Errors. Along with 

this two logic changes were made to prevent resetting these key xlip-xlops 

as the paper drive resets on Read, or the camshaxt cycles home on write 

errors. These changes are shown below. The change on page 307 prevents 

the Rl reset signal once the Error FF is set. The change ox page 308 pre-

vents resetting the counter FF's during W.L. if ERROR is set. Thus a speed 

check may be observed. 

§:)t--S_. 

RESET SL 

Fig. X-1S Page 307 

CC2 8 

ERFF 9 21 

WIFF 13 14 10 

Fig. X-17 Page 308 
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The indicator cards at EIA and FIA on the lower gate are now wired as 

shown: 

Ind. EIA Pin FIA 
#1 

8 FF16 FF1X 

7 32 FFZ 

6 P2X P2Y 

5 PIX PlY 

4 SRCX 2 SRCY 2 

3 SRCX 1 SRCY 1 

2 SRX 2 • SRY 2 

1 SRX 1 SRY 1 

32 

Certain formulas have been worked out to help analyze problems without 

the aid or an oscilloscope. These are to be used in conjunction with other 

means or determining the source or problems. Do not over look the importance 

of some or the upper gate indicators. 

WRITE LIGHTS 

There are three possible write indications: 

1. FF32 = SPEED CK. 

2. SRCX;'l = COUNT PROBLEM 

3. X or Y MONITOR PROBLEMS 

1. Counter flip-flop 32 high indicates a speed check. (page 308) 

The rorm might be dusted in this case to determine ir the error occurred 

early in the 1st WD. (1 inch/wd.) .Ir so, there's a possibility the counters 

were not reset at the beginning or Write Ledger. 
,. 

Speed Check lights are caused by improper motor speed, improper governor 

control, loose BOL disc, loose paper drive members, or 370 ms DMV. 
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Governor problems are mostly caused by a binding fly weight arm. The 

spring should be removed and the following items should be checked: 

a. The copper "keeper" should not exert pressure on the hub of the arm. 

b. The fly weight arm ear (that extends into a hole in the insulated 

disc) should not bottom or rub on the edge of the hole. 

• c. The contacts should meet squarely. 

d. If a relatively stable speed cannot be obtained, remove the reduction 

gear assembly, disassemble, and check for freedom of the gear drive 

and bearings. 

e. Check all gears and bearings in paper drive for freedom and lubri-

cation. 

2. SRCX I I when the form leaves FPS. 

This error may happen one of two ways. The first is a failure to read 

the sync pulse and the form ejects out the rear of the tray. The second is 

an actual failure of the counter flip-flops to end up with the count equal 

to one at the end of Write Ledger. 

'CAUTION: A monitor problem could also leave the SRCX counter not equal 

to one. If this is suspected block the FPS with a small piece of paper as 

the ledger is~ returning on WoLD If the error light does not go out arid the 

counter is not equal to one, it is a monitor problem. (SRCX I I can only set 

ERFF wi th FPS.l Do not overlook the possibility of losing FPS during write. 
, \ 

.\ 

C 3. "Monitor Problems: 

These will be the most difficult to pin point without the use of a scope. 

One such method is present in Fig. X-18. 
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Attach a jumper from one of the two monitor OR gates D2C-13 or G3C-l 

on page 321 to a spare flip-flop as in illustration A of Figure X-18. Once 

the detection is made as to the X or Y stripe the spare FF may be used to 

determine which two signals are coincidental as in illustration B. 

WRITE Y PUlSE 

FF3Y 

1 
D2C 

13 

-4--- Jumper one 

"--------t ADDED FFS eLK ~---t 

--i.--;:;;;;....;s~ig~nal at a 
... ~~~-... -4 ADDED time. 

FFS 

B 

Fig. X-IS A 

Monitor or count problems may best be solved by jamming the logic into 

a continuous "write" mode. Tapping and moving the gate or carriage tray 

connection may prove beneficial at this time. 

READ LIGHTS: 

There are 7 possible Logic Read indications. 

1. FF16 • (SRCX + SRCY 1 1) = Count Problem. 

2. FFZ [(FFlX'DDMSD) + (iFFIx.Doo )] • [( PlX + P2X)] = X PARITY. 

3. m [(FFIx.DDMSD) + ( FFIX . DDO ) ] [(PlY + P2Y)] = Y PARITY. 

4. FFZ (FFlX'Doo) + (FFiX'DDl)] [(SRXl'SRX2 ) + (SRXl'SRX2)] = X SIGN. 

5. FFZ [(FFlX • Doo ) + (FFlX.DDl)] [(SRYl'SRY2 ) + (SlITl • SRY2 ) ] = Y SIGN. 

6. FFZ FFIX • SRCXl • SRCX2 • SRCY=O = SKEW WHEN X WAS LEADING 

-
Y. 

7. FFZ • FFIX • SRCYI • SRCY2 • SRCX=O = SKEW WHEN Y WAS LEADING X. 

A number of variables may cause the Read Error to illuminate during Read. 

Low amplifier amplitude or pulse spacing may occur at any given time; therefore 

the formulas as stated may not always indicate a positive condition. 
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EXAMPLE: A misadjusted ampl.i:fier or worn Read Head may cause a loss o:f a 

data pulse on one read showing up in the sign area. The same :form on another 

attempt may :for the same reason on another pulse, show up as a parity error. 

These variations must be considered when analyzing "Read Lights". 

1. Count Problems 

FFl6'SRC COUNTERS NOT EQUAL TO ONE. 

This indicates that the cell counter Flip Flops did not end up in 

. their correct relation at the End o:f Read. 

A change in logic (Fig. X-l9) prevents FFl6 :from setting on other read 

errors as the :form is being stopped. 

A:fter all pulses have stopped coming thru the ampli:fiers and FFl6 is 

allowed to set, a check o:f the X and Y counter FF's is made. 

2. X Parity 

FFZ [(FFlX'DDMSD) + (ffiX'DDO) 1 . [ (PIx + P2x)] = X PARITY 

X Parity errors may occur on the leading or lagging word being read 

:from the stripe. I:f X were leading Y, FFlX will be illuminated. I:f so, 

-logic sequence B to set Error will be reached in DDMSD with FFZ. I:f both 

Parity FF's are not high during sequence B, Error will set. At the end o:f 

sequence B FF.Z will be complemented. The DD's will not step out o:f MSD be

cause this is the leading word. I:f X were lagging Y, FFlX will be true, 

there:fore, as Error is being set at the end o:f Sequence B a Sequence C is 

also set which will step the DD's to DDO. 

3. YParity 

FFZ [(FFlX.DDMSD) + (FFlX'DDO)] • [(PIY + m) ] = Y PARITY 

The logic :for Y parity errors is the same :for X parity errors. 

Be IT =0 EIll"I' 1412C) ...... -=:C::)t-----t 
--I'-p- s--....-- r------f=~~ 

_ Fig. X-19 Page 306 
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40 X Sign 
• 

X sign errors may occur on the leading or lagging word the same as parity 

errors. 

The logic for stepping the DO's is the same. If the X stripe is leading, 

the DO will not step out of DDO. FF.Z will again be complemented at the end 

of sequence B. (FFZ indicates the X stripe is being handled first.) 

If the X stripe is being handled last, the DO's will again step to 001 

from the automatic sequence C as Error is setting. 

50 Y Sign 

m (FFlX.DDO) + (FFlX.DDl)] • [ (SRYloSRY2) + (SRYloS'RY2) 1 .... Y SIGN 

The logic for Y sign errors is the same for X sign errors. 

6. Skew when the X stripe was leading the Y stripe. 

FFZ·FFlX·SRCXl·SRCX2·SRCY=O = SKEW WHEN X WAS lEADING Y 

FFIX indicates the X stripe was being handled first. FF.Z will be true 

due to the fact that the original lagging signal will be setting FF6 and 

sequence B before the Error FF is being set to drop RL as shown in Fig. X-ZOo 

eLK 

SRCY 

FF6 

SEQ. B 
FFZ 

SRCX 

SET FFIX 

ERROR 
RIFF 

---D ______ ~n~ ______ ~n~ __ _ 
:3 ,.0 

__________ ~n~ __________ __ 
.I 

.Fig. X-20 

SRCX = 1·2 because the set FFIX signal counts the counter to 3. 

SRCY=O because the Y stripe was acce"lerated two cells earlier than the 

X stripe after determination was made that the X stripe was the earliest. 
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7. FFZ·FFlX·SRCYl·SRCY2·SRCX=O = SKEW WHEN Y WAS LEADING X 

The logic for Skew errors when the Y stripe was leading the X is the 

same as for X leading Y. 

Skew errors should be handled in the following manner: 

a. Clean the pressure rolls and heads with platen restorer. 

b. Lubricate the pressure roll shaft bearings. 

c. Adjust, if necessary, the upper pressure rolls for straight track

ing of the form in the guides. 

d. Using the head alignment ledger card follow the procedure as out

lined in Sec. X, page 16. 

e. Align plastic form guides with form guides on tray. 
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SERVICING THE HYSTERESIS CARRIAGE CLUTCH 

The hysteresis clutch is a non frictional contact clutch. It is 

composed of 3 non oriented ceramic rings that are permanently magnetized 

into eight segments. Each ring is separated by a vicalloy disc with a .008" 

to .015" air gap. The vicalloy disc has the magnetic ability to maintain 

its position in the segmented field. Positioning of the center ring magnet 

determines the clutch output torque. Output torque is also determined by 

air gap between the vicalloy disc and rings. 

It is very important that the disc and magnetic rings are free of dirt 

before assembly. Equally important is a proper air gap. The air gap is a 

built in factor, however, it may be destroyed if screws C, Fig. X-21, are 

not torqued down evenly after an adjustment. 

Clutch output torque is precisely adjusted at the factory. Barring 

any problems with the ball bearings, the output torque will remain constant 

at all temperatures for an indefinite time. The clutch should require no 

maintenance. 

To check the output torque: 

1. Remove all horizontal chains or belts from the left driving sprockets. 

2. Loop a string around one of the nuts on screws C and rotate the 

clutch until 2 or 3 wraps have been made around the outer circum

ference as shown in Fig. X-21. 

3. Block the movement of the clutch output chain at A. 

4. Attach a 0-32 oz. scale (1623 0609) and pull the scale as evenly as 

possible towards the rear of the machine. The output torque should 

be 18 to 19 oz. for side insertion machines. The output torque 

should never be adjusted to exceed 19 oz. 
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If necessary, adjustment is made by positioning the center ring D. 

The direction of movement depends on orientation of the magnetic fields 

during assembly. The amount of movement depends on the air gap and the 

magnetic strength of center ring B. 

Service replacement clutches will have an arrow denoting the directional 

movement of ring B for ~ output torque. 

Fig. X-21 
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PROGRAM DEBUGGING 

A m.ethod is presented here to assist initial program debugging on E2100 

systems. This may be installed temporarily or permanently as an analysis aid. 

1. The rirst requirement is to be able to operate the printer in any or 

the 220 carriage positions. 

PROCEDURE: Attach a wire rrom the open contact or MB#3 switch to the 

common or a double throw double pole toggle switch as shown below. Attach 

the normally open or this switch contact to TB760B-X2. This will parallel 

switch 5770 and will allow a printer operation in any position including 

AEC positions. 

2. The second requirement is to block the LN3 set ups which, ir allowed, 

will cause a double operation when using bar 3 with repeat programmed. 

PROCEDURE: Remove one wire rrom the lane 3 solenoid and attach to the 

common or the other switch pole. Attach a wire rrom the normally closed 

switch contact to the open terminal or the lane 3 solenoid. 

ME -# 3 (Page 512) 

----L TB 760 B (Page 509) 
X 2 

r-t • t'-! a::==D--
4 

I - I TB 625 - ,---
Ln 3 > :/t ~ Sol 

~r (Page 508) 
Input 

Fig. X-22 , 1 I ----

3. The third requirement is to print each operation. 

PROCEDURE: Open up the hammer block to allow a full print. 

OPERATION: With the toggle switch in the transferred position a printer 

operation may be obtained in any carriage position. The manual tab and return 

keys or typewriter space bar should be used to position the carriage in each 

succeeding programmed position. 

Manual testing or computations may be done arter any operation. 
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On striped ledger styles it is most desirable to use one set of encoded 

balances for all program routines. This may best be accomplished by reading 

the form, allowing the first machine operation after read, manually opening 

the carriage, cycling the program camshaft home with the FS switch, carriage 

open, and AT switch rearward and printing on a 22" roll of paper. 

One more control that may become useful is to control the firing of the 

tappets by a manual switch. 

This will allow dynamic operations from each carriage position. 

PROCEDURE: Remove one w:ire from the tappet coil and attach a jumper 

wire from it to a normally open contact of any plunger micro switch. Attach 

another jumper wire from the switch common to the tappet coil. 

Each machine operation, including AEC will require a depression of this 

switch. 

The above methods are not intended to be the only way to debug programs. 

They may help increase your efficiency in this checkout work. 

REVISION NO. I 
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TROUBLESHOOTING POWER SUPPLY PROBLEMS 

The most important single item to be used in this area is an accurate 

vol t-ohm meter. O:f particular importance on power supply "short" problems 

is an accurate Xl scale in the ohm meter section. The meter batteries must 

have su:f:ficient power to "zero in" on this scale. A back circuit thru the 

power supply will read as low as 4 ohms, there:fore, the X-I scale must be 

capable o:f distinguishing between 0 and 4 ohms. 

This scale may be checked on any meter by measuring the 28.7 ohm resis

tors on a Memory Driver Card. Do not attempt to run down "short" problems 

with a :faulty meter. 

"SHORTS" 

The -15M is a very delicately :fused circuit. A loss o:f the -15V or -4 

source in the system or any other condition that arises that allows uncontrol

lable run away o:f the Memory Drivers will cause this :fuse to open. Always 

check :for a loss o:f another voltage source when this :fuse is open. 

I:f a "short" is experienced, check the resistance :from both sides o:f the 

open :fuse to ground or to another source voltage. I:f zero ohms is detected, 

a systematic isolation o:f this circuit should be made until the source o:f the 

short is located. 

Starting at the beginning short reading, isolate this portion o:f the 

circuit by removing the next terminal board connection. Recheck the original 

point. I:f the short reading has disappeared, move to the next leg o:f the 

circuit. Isolate upper and lower gates and the printer in this manner. 

I:f the short is in one o:f the gates, each distribution bus should be 

removed. Next~ the decoupling cards should be pulled one at a time and :finally 

one logic card at a time until the problem is localized. 

Changes or additions since last issue. 
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Back plane shorts ,between pins, caused by a small piece of foreign 

material such as wire between pins, occur rarely. These may best be localized 

by placing the system in a continuous ''Electronic Cycle" to determine the 

improperly working circuit. Once this has been done, visually inspect very 

carefully each pin connection of the faulty circuit with the adjacent pins 

on the back plane. 

REMEMBER: Certain lower gate signals that are normally at -4 are trans

mitted to pins on the upper gate. 

"CONNECTIONS" 

Good solid connections in the power supply often mean the difference 

between a solid system and one with intermittent malfunctions. 

Each connection and distribution point should be visually inspected for 

proper and tight connections. Crimped ring tongues should be inspected to 

assure that the wires put far enough into the opening to secure each wire 

tightly. Pulling on these wires is a good test. Also assure that the wires 

were not put too far into the opening so as to crimp the plastic wire cover 

rather than the bare wire. 

Another important area to check are the connections inside the solar 

transformer. Check for all connections to be tight and to see if the wires 

were behind the screws when tightened. All terminal board screws must be 

securely tightened. 

All relay taper tab connections must be tight, particularly in the -100 

volt circuits. 
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CASE AND LOGIC GROUND 

Case and logic ground should only be connected at E760 on the printer. 

This connection is located under the p.G. module as shown on page 503. Any 

other connection, such as a shielded cable touching the frame, will cause noise 

in the logic resulting in intermittent logic malfunctions, ie., read-write 

lights, type-out-of-memory, set or reset of flip-flops. 

To check for a proper connection from J901-D (page 503) to E760 through 

the sensing plate to E775 (under the hysteresis clutch) then to E904 (page 503), 

a near zero ohms should be read from a buss bar ground to the case. It is 

very important that the chain of connections from logic ground J901-D to case 

ground E904 are solid. 

Equally important is an unwanted short between the two in another place 

in the system. The following procedure may be used to check this: 

1. Remove the wires from TB901-15 (page 503). 

2. Approximately 100 ohms resistance should be read to the machine 

frame using the wires removed as the common meter lead. Approximately 90 ohms 

should be read with the leads reversed. 

3. Next remove the following plugs in order and observe the readings. 

Do not reinsert the plugs until finished. 

J902 - 180 ohms common to the removed wires. 

140 ohms leads reversed. 

J905 - Same Readings 

J602 - 2K ohms common to the wires. 

500 ohms leads reversed. 

J603 - 2K ohms common to the wires. 

5K ohms leads reversed. 
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Do not overlook the possibility of the short occurring during a printer 

or program cam shaft cycle. Visually check the printer wires for non-rubbing 

clearances. 

5771-'9 

(PA) : 

X , 

E90~ 

J 
P902 
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"r.1ETER ACCURACY" 

Power supply adjustments at the factory are made using a digital voltmeter 

that has an accuracy of + 0.2%. 

Meters used in the Field do not approach this accuracy. 4-Scopes are -6% 

accurate on voltage readings. The 310 Triplett is + 3%. The 625 Tripplett 

is + 005%. 

Meter accuracy is generally specified as percentage of full scale deflec-

tion. When measuring small deflections on large scales, the per cent of 

accuracy is greatly reduced. 

EXAMPLE: The adjustment for the -15 volt supply in E2190 is -15.25 to 

-15.45. This is about a 1% tolerance. 

Using the most expensive and best meter available in the Field, which 

is 0.5%, it appears an accurate adjustment could be made on the -15 supply. 

However, the range needed to read 15.45 exceeds the 0-15 and the next higher 

range, which is 0-90 volts, must be selected. 

Calculating the accuracy of this scale, we find (90 volts x .005) = 0.45 

volts. This means the meter is perfectly within its labeled accuracy if any 

reading on the 0-90 volt scale is within 0.45 volts of the true value. 

Next, we must calculate the per cent of accuracy when reading the desired 

voltage (-15.45) using this scale. (0.45 volts :- 15.45 volts) = .029 or 2.9%. 

As can be seen this exceeds the Engineering specifications for the adjustment 

of this voltage using the best meter available. 

Calculating the same readings when using the Triplett 310 (accuracy of 

+ 3%) we see: The 0-60 volt scale must be used. (60 volt x 3%) = 1.8 volts. 

Next, the percentage of accuracy when measuring the 15.45 volts is calcu-

lated as: (1.8 volts + 15.45) = 11.6%. 

The above examples merely point out why factory adjusted power supplies 

should be left intact if at all possible. 
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"CONSTANT VOLTAGE TRANSFORMERS" 

Each constant voltage transformer has its own characteristic which 

affects the output voltage. These transformers will regulate to a certain 

degree A.C. line input variations. It takes about ~ cycle before any re

gulation is accomplished. However, frequency changes cause a drastic change 

in their output. The output of these transformers may vary 1% as temperature 

goes up. The outputs from individual transformers are between 110 and 120 

volts. If one must be replaced in a system, a complete check of the voltages 

will be necessary due to the characteristic differences of individual trans

formers. 

Other power supply components also have their own characteristics. Some 

are compensated for by adjustments and these too should be considered when 

being replaced. 

BUCK OR BOOST TRANSFORMERS 

T1103 and T1102 are Buck or Boost transformers. These are necessary to 

make the compensating adjustments of the power supply due to the characteristics 

of components. These transformers also have their individual characteristics, 

therefore, the primary concern in adjustments lies in the final output voltages. 

All necessary voltages have individual resistor adjustments except the -15 

volts. This is the basic voltage adjustment in the power supply and is attained 

by altering the inp~t hookup to the Buck or Boost transformer TII03. 

(Draft E2150) COMPANY CONFIDENTIAL For Form 3738 
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n 1 03 7 

8 

Input ------------o ___ I,>---{) 9 

Primary Winding ________ ~~ 

Jumper Wire 

In ut 14 

3 

Buck/Boost 
Winding ----------~.~ 

Fig. X-24 

The input to TII03 contains a primary winding (terminals 1 and 2) along 

with additional primary windings that may be used by means of a jumper wire 

to ''buck'' or ''boost'' the primary. Any amount up to 12 volts may be used by 

different terminal connections of the jumper wire. Each succeeding portion 

will ''buck'' or "boost" the output voltage approximately .9%. The standard 

hookup (no buck or boost) would be terminals 1 and 3 for input and the jumper 

wire between 2 and 3. As shown in Fig. X-24. 

If the output voltage needed to be boosted by .9% the input would then be 

terminals 1 and 3 with the jumper between 2 and 4. 
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VOLTAGE ADJUSTMENTS 

Factory adjusted power supplies should not be changed unless absolutely 

necessary. Before attempting to change any factory adjustments, record all 

readings and terminal hookups on the panel next to the filter. Review 

"Meter Accuracies". 

Step A: Use E1207 (ground buss) as the ground reference point. Measure 
the -15 voltage at E1202 and E1206 (-15 busses) with all adjuncts turned on. 
The voltage must be between -15.10 and -15.45 volts when the system temperature 
is normal. 

TO ADJUST: Use the table in Fig. X-25 to alter the -15 voltage in the 
direction necessary. 

NOTE: The approximate voltage change as shown is from the initial con
nections (no buck or boost wired). 

Jumper Input Approximate Voltage 
Between to Change in -15 supply 

2 and A 1 and 3 -1.56 (Volts) 
2 and A 1 and 4 -1.43 
2 and A 1 and 5 -1.17 
2 and 6 1 and 3 -0.91 

t 
2 and 6 1 and 4 -0.78 
2 and A 1 and 6 -0.65 
2 and 6 1 and 5 -0.52 
2 and 5 1 and 3 -0.39 
2 and 5 1 and 4 -0.27 
2 and 4 1 and 3 -0.13 
2 and 3 1 and 3 initial connections 
2 and 3 1 and 4 +0.13 
2 and 4 1 and 5 +0.27 
2 and 3 1 and 5 +0.39 
2 and 5 1 and 6 +0.52 
2 and 6 1 and A +0.65 
2 and 4 1 and 6 +0.78 
2 and 3 1 and 6 +0.91 
2 and 5 1 and A +1.17 
2 and 4 1 and A +1.43 
2 and 3 1 and A +1.56 

Fig. X-25 

Step B: Position the center tap of Rl124 so that the +15 voltage 
measured at E1204 is between +15.45 and +15.10. At times it may be necessary 
to jumper resistor Rl124. 

Step C: Position the center tap of Rl123 so that the -100 voltage 
measured at TB1201-B3 is between -102 and -98. 

Step D: Position the center tap of Rll18 so that the -15 Memory Voltage 
measured at FBA-30 is between -15.20 and -15.12. 
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Step E: Measure the -4.25 voltage at TBllOl-X7. The voltage must be 
between -5.05 and -4.75. If -4 transformer (Tll02) is connected with the 
jumper between 2 and 3 and the input to 1 and 3 (initial connections), the 
output voltage will be changed as shown in Figure X-26 when connections are 
changed. Select -4 transformer (Tll02) connections so that the -4.25 voltage 
measured at TBllOl-X7 is between -5.05 and -4.75. 

Jumper Input Approximate Voltage 
Between to Change in -4.25 supply 

2 and 5 1 and 3 -.37 Volts 
2 and 5 1 and 4 -0.25 
2 and 4 1 and 3 -0.12 
2 and 3 1 and 3 initial connections 
2 and 3 1 and 4 +0.12 
2 and 4 1 and 5 +0.25 
2 and 3 1 and 5 +0.37 

Fig. X-26 

Step F: Position the center tap of Rl128 so that the -4.25 voltage 
measured at E120l and E1205 is between -4.35 and -4.20. 

Step G: Position the center tap of RllOl so that the -56 voltage measured 
at TB1202-A14 is between -58.5 and -54.5. 

Step H: Measure the +35 unfiltered voltage at TB1202-B5 for -38 to -32.5 
volts. 

Step I: Relocate the voltmeter ground to TB2002-l6 (cge. tray). Measure 
the -4.12 voltage at TB2002-l2. The voltage must be betwe.en -4.16 and -4.10. 
To obtain the required voltage, loosen locking nut of resistor Rl124 and rotate 
adjusting screw. Tighten locking nut. 

Step J: Measure the -120 voltage at TB200l-l6. The voltage must be between 
-140 and -108. 

Voltage 

-15 
+15 
-100 
-15 Memory 
-4.25 
-56 
-120 

(Draft E2l50) 

Ripple Checked At: 

E1202 and E1206 
E1204 
TB120l-B3 
FSA30 (non-sterling system) 
E120l and E1205 
TB1202-A14 
TB200l-l6 

Ripple (Max Mv) 
Peak to Peak 

150 
150 

1000 
75 
43 

560 
1200 

For Form 3738 



Sec. X Burroughs - Series E2l50 Instruction Book 57 

POWER SUPPLY WAVEFORMS 

The following diagrams show typical power supply waveforms and approxi-

mate meter readings. These are only typical and are under no circumstances 

to be used for making any adjustments to the power supply. Refer to "Voltage 

Adjustments" for exact settings of the power supply. 

(Draft E2l50) 

50 ms 

T 1103 -7 or -11 
Meter = 125 v ac 
Grd. Tll03-9 

Scope across 
T 1103 -12 to 14 
Heter - 38.5 v ac 

t 
l10v 

T 
19 T 

Fig. X-27 

T 1103 -8 or -10 
Heter. 40 v ac 
Grd. Tll03-9 

T 1102 -6 or -8 
Meter = 33.5 T ac 

Ground at T 1102 -7 
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- 120 v d.c. 

.. 

T 
320 mv 

.. 1.6--

-30 
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50 ms 

CR 1117 - 1 
Meter. -120 vdc 
Grd. at T1103-9 
Scope input AC 

- 15 volts Memory 

L 1101 -1 
Meter = -15.5 vdc 
Grd. at Tll03 -13 

+ 35 v d.c. 

+ 52 

.. 10 -

+6v-

-17Ov -

Fig. X-28 

M 

F 1105 -2 
Meter • -36 vdc 

- 100 volts Undelayed 

L 1104 -1 
Meter. - 100 vdc 

Grd at Tll03 -9 

For Form 3738 



Sec. X 

(Dra£tE2150) 

Burroughs - Series E2150 Instruction Book 

- 32-

- 15 volts 

50 ms _____ ~ 

L 1102 -1 
Meter • 16 vdc 

Grd at T 1103 -13 

+ 15 Volts 

L 1103 -1 
Meter = + 15 vdc 

Grd at T1103 -13 

- 4.25 volts 

L1105 -1 
Meter. 5 vdc 

Grd at T1103 - 13 

Fig. X-29 

59 
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TROUBLESHOOTING SOLAR CELLS 

The standard solar cell as used in the 2100 equipment will produce 

approximately .8 to 1 milli amp of current when light is applied to the cell. 

A meter may be placed in series with the cell to check its output. Current 

flow is in a direction away from the negative lead. This lead should be 

attached to the common of a triplett 310 meter. The red wire attached to a 

cell is normally the positive lead. 

Resistance readings thru cell will be approximately 100 ohms in one 

direction and 50-150 K ohms in the other. 

Some of the common problems that have developed with solar cells are 

as follows: 

1. A cracked projection on the end of the molded package. This tip is 

sometimes damaged when inserting the package into its mounting hole if the 

tip is too large a diameter. 

Extreme care must be taken in removing these from their mounting as once 

the tip is broken the cell will no longer function satisfactorily. 

2. Glue sometimes runs between the solar cell and the plastic package 

during manufacture covering part of the cell. 

3. Occassionally the cell is not positioned directly beneath the pro

jection when the package is molded. 

4. A short sometimes develops between the cell wires and the shielded 

wire. This generally happens as the wires are snaked through the shielding. 

5. A poor electrical connection may develop inside the cell package. 

Along these same lines a proper ground connection is extremely important to 

the cell. 

6. The exciter lamps occassionally will be found containing a dark 

center ring that reduces the foot candle output. Exciter lamps have also 

been known to allow their filaments to sag, when hot, causing the focus of 

the lamp to change. 

(Draft E2l50) 
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TROUBLESHOOTING FLIP FLOPS 

The £ollowing procedure may be used to check Flip Flops that may be 

suspected as being marginal or £aulty. 

Step #1 - Place the desired Flip Flop in an empty card position that 

has pins 29-30-31-32 wired £or the proper voltages. 

Step #2 - Complement the Flip Flop Circuits by connecting the "In outputs 

to the reset inputs and the "0" outputs to the set inputs as shown in Fig. X-30. 

Clk "1 " 

Clk FF 
"0" 

Fig. X-30 

Step #3 - Scope the outputs o£ the Flip Flops £or the switching times as 

shown in Fig. X-3l. Pulse time measurements re£er 

.9+.2 USEC -I \.- 11.0+1.0 USEC 

Clk. 

J~ ~ 
.3 USEC MAX ~ .4 USEC MAX 

-.25V+.25V 

"1 " 

-4.5V+.70V------------~ ± .4 USEC MAX 
.4 USEC MAX 

-.25V+.25V ____________ -r_ 

"0" 
-4.5V+.70V 

to 10% and 90% points. 

I-

I \ 

~~.8 usoc MAX I 1.5 USEC MAX .4 USEC MAX 

Fig. X-31 
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Step #4 - Connect alternately to one leg of each input gate a 2K 

resistor to -lS.0 volts as in Fig. X-32. Measure the output of the input 

gate. It should be at -4.S volts + .6 volts. 

TEST POINT 

( Kl--t----1 t.--f 

2 K 

,:!:S%,jw 

-lSV 

Fig. X-32 
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METtDO OF AOJUSTING BEAM OF LIGHT ON SERIES A4002 

1. Position lamps OS4l05 (CC ST/RO), OS4l06 (RSTA), DS4l07 (ION), and 

OS4108 (CT ON) .250" + .025" from the solar cells. 

2. Ground oscilloscope on A2C20. (00 not use 3 wire AC plug to the scope.) 

3. With lamps illuminated the input voltage level to the following solar 

cell amplifiers should be -200 MV. + 10 MV. 

CTON 
RSTA 
CC 
ION 

Pin No. A2C4 
A2C27 
A2C24 
A2C9 

4. Adjust potentiometer R420l as required. It may be necessary to re-

position an individual lamp or two to obtain desired amplifier input 

level. 

5. For machines with Selective Read: 

a. Ground oscilloscope on pin No. AlC20. 

b. With lamp illuminated the input voltage level to the solar cell 

amplifier (AlC24) should be -200 MV. + 10 MV. 

c. With a form between the lamp and solar cell the amplifier (AIC24) 

voltage level should be -60 MV. ! 50 MV. 

d. Adjust potentiometer R4l02 as required. 

METHOO OF ADJUSTING PHOTO-CELL BEAM OF LIGHT ON SERIES A4002 

1. The filament of lamp OS4l09 should be vertical since the weight of the 

filament will cause it to sag when hot thereby causing the adjustment 

to change. 

2. With the Auto Reader ON and the form table in its lowered position, 

adjust potentiometer R4202 for minimum intensity of lamp OS4l09. 

3. Cover all except the upper .125" of light reflector and depress the Auto 

Feed button. The form table should move up on the first machine cycle. 

4. To adjust, increase the light intensity of lamp OS4l09 by adjusting 

potentiometer R4202. 

(Oraft E21S0) Revision No. 1 For Form 3738 
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V E 2150 DESCRIPTIVE FLOW CHARTS 

The following simplified flow charts help explain the E 2150 operational flow charts. 

They may be used as: 
1. Instruction Aids 
2. Study Aids 
a. Handy Reference Aids 

The flow charts are a pictorial representation of the step by step progress through the operation. 
Three symbols are used: 

1. -0 
2. D 
3. 

Symbolizes the beginning. end. or continuation of the operation. 

Symbolizes the operation to be performed. 

Symbolizes a decision making operation. A question is asked. 
and a path is chosen according to the answer. 

The flow chart is a series of these symbols outlining a sequential chain of events. 

POR 

SET UP 
C 4DDRESS 

RESET TIM. TOM 

SET UP DDO 
RESET T.FF·S 

POWER UP SEQUENCE 

SRR 

RESET 
R4CK STOP 
FLIP FLOPS 

START RESET LOGIC 

R 

RESET DOFF'S 
RESET TFF'S 

R2 I:i. 'IR 
,-------, 

SET UP SET UP 
.. R_ 'IEM 'IEM 4DDRESS 

RESET 'I4RT FF'S SET T-O 
M4RU FF'S 

v/Changes or additions since last issue 
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I'SINGLE SI-DT CLOCK PERMANENT 
(Above Serial No. ES74S) 

Sec. X 

A new single shot clock card (SSCP) has been designed to be per-

manently installed in the upper gate of the processor. Associated logic 

circuits have also been added to make the SSC routine a more effective 

service aid. A CLOCK MODE SWITCH S1207 has been installed to stop the 

electronics in Sequence a of the desired T time where the single shot 

operation is to be performed. It also allows stopping of the logic when 

a predetermined signal occurs. A single shot operation can be performed 

without picking the start relay. This operation merely steps through 

the T times with no arithmetic performed. To accomplish this operation, 

install a jumper from B4D7 to BSAlO to enable S3 during T2. Set the 

Clock Mode switch in the sse position. The paR switch is depressed and 

released. The MR switch is depressed and released. The DMR swi tch is 

depressed and held while the SSC switch is depressed and released, then 

the DMR switch is released. At this time TO and SO will be set, which 

is the first sequence of the shift operation. One clock pulse will now 

be obtained for each depression of the SSC switch. The logic can be 

stepped through the T times to the end of T6. 

A manual operation can be performed by removing the pin from TB903-6X, 

which opens the pick ci rcui t to the machine trip solenoid. Index the 

desired keys (contrOl, data, MA) on the keyboard, depress the motor bar 

and proceed as described above. 

A panel operation can be performed by locating the carriage in the 

desired position, removing Pin TB903-6X, indexing keys as desired, depress-

ing the motor bar and proceeding as above. 

"Changes or additions since last issue. 
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The machine must be turned off and on between each cycle in order tq 

obtain a reset signal (Rl, R2, R3, and Delay Reset), otherwise some FF's 

are not reset. If the DD FF's step from DDD to DDI on the first depression 
I 

of the SSC switch, it will be necessary to remove the Step DD SL signal 

from D7D14 (Reference Page 107) on the upper gate. When the Clock Mode 
, ' 

switch is in the SSI position, the logic will stop when SO is high. Each 

depression of the SSC switch will advance the logic until SO comes high 

again, thus stopping the logic at the beginning of each T time. The 

operation can be transferred to the single shot operation in SO of any T 

time by holding the SSC switch depressed and transferring the Clock Mode 

switch to the SSC position. 

The logic can be stopped at any pre-determined T time by placing a 

jumper from TPA2 (B4Dll) to set side of the TFF desired and placing the 

Clock Mode switch in the SSI position. The logic will stop with SO and 

the selected T time high. The operation can be changed to single shot 

clock by holding the SSC switch depressed and transferring the Clock Mode 

switch to the SSC position. 
, ' 

If it is suspected that a given signal is becoming high erroneously, 

that signal can be jumpered to TPBl (B4D4) and switch S1207 placed in the 

SSC position. The logic will halt when this signal becomes high. The 

indicator lights can be analyzed to determine if the signal became high 

at the proper time. The SSC switch will step the logic one clock pu~se 

at a time until the signal under question goes low. The' logic will then 

proceed at clock frequency until the signal under question again becomes 

high. The signal under question can be further defined. For example, 

if it is suspected ,that the NZFF is being set during Tl time, NZFF can 

be jumpered to TPBl and TIFF signal jumpered to TPB2. The logic now 

will stop if NZFF is set during Tl, but not when it is set during any 

other T time such as TO. 

Pr~nted in U. S. America 1-19-67 
{, 

For Form 3738 
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LOGIC OPERATION 
ssesw 

SSFF 

-lSV 

sse 
+15V:....---e._ 

TC9 ~=:::t=+--~ 
PG 

Single Instruction (T Time) 

Sec. X 

8 

SEQ 3 
FF 

When the Clock Mode switch is placed in the SSI position, the 

Contact Wetter (CW) output goes rrom -4V to ground. This enables an AND 

gate with SO. The output or this gate will become high at the start or 

each T time~ This high signal through a double inverter inhibits the 

clock oscillator. Thus the logic stops berore a clock pulse is produced 

to step out or SO. No other action takes place until the SSC switch is 

depressed. The depression or SSC will cause the SSFF to be reset. This 

signal will remain high as long as the SSC switch is depressed and will 

accomplish several things. A PS will be triggered by the leading edge 
, 

(positive swing) or the SSFF signal. The output or the PS is a negative 

going I usee pulse which is inverted and red into the clock card. This 

signal through the emitter rollowers on the clock card becomes clock A, 

B, C, and Gated Clock, ir the Gated Clock Driver signal is high. 



Sec. X Bu('('oughs - Se('ies E2l50 Inst('uction Book , 

The clock pulse p('oduced will cause SO to go low. The clock oscillato(' 

cannot p('oduce pulses again because the SSFF signal is still holding the 

clock oscillato(' inhibited. When- the SSC swi tch is ('eleased, the inhibit. 

is ('emoved f('om the clock oscillato(' and the logic p('oceeds at clock 

f('equency until the SO signal again becomes high at the sta('t of the next 

T time. When T2 is ('eached unde(' the SSI ope('ation, the high signal f('om 
,. 

the CWof Clock Mode switch is inve('ted and wi('ed to the PC ca('d to inhibit 

PC pulses. The CW signal f('om the SSI switch is also gated with T2 and 

- -SO, Sl, S2, S3, and S4 to enable setting S3. This ope('ation will step 

th('ough the logic one T time at a time. Another method of getting to the 

desi('ed T times is to place a jumper from the desired T time flip flop to 

the gate with SO. This will cause the logic to stop with SO and the T 

signal high. 

SING..E SHJT a.,OCK 

If the Clock Mode switch is transferred to the SSC position while the 

SSC switch is held depressed, the high signal from the CW from the SSC 

side of the Clock Mode switch will cause the clock to be inhibited. A 

dep('ession of the SSC switch will cause the PS to generate a pulse for the 

clock, but the clock inhibit will not be removed. The logic is stepped 

one clock pulse at a time. The operation can be transfe('red back to the 

SSI operation at any time by t('ansferring the Clock Mode switch while the 

SSC switch is held depressed. When the SSC switch is now ('eleased, the 

logic will continue at clock f('equency. The SSFF signal also picks LOCK 

('elay and turns on the MEM ADD light. This LOCK relay ci rcui t holds up 

the following machine cyc1e as long as the SSC switch is held depressed. 

Printed in U. S. America 1-19-67 For Form 3738 



80 ,'By;~r()U9a~ • ~", $~r ~e!;!: .E2;lao·ilit~~!ruc tion Book" 
I '>" ~::io;r2?4\;:~:)t:,'rf,j·:;i""f<>":'.':'i~~:~,t":;;t:'.,)' "~: .t:'!~;;!1:'::: _?' "I ',<.: i'~',Io;I' ,,' 

the;d1:6ck';Modeswi t.chin the Sse position and <a 

Sec. X" 

With Signal 
~' ~~' 

I, , 

/jumpe.r~d to ~ne of the 'IPB points, the logic will stop when the signal ~,_ 
" ... , 

at tIi~ WB pOint becomes high. 'This signal is inverted and wired to a 
", ~:~ .'. 

PS- which is in turn wired to -the enableinhibi t ci rcui t of the MTA card. 
d'" 

The ;~ p.rovides a 16 to 18 usec pulse which permi ts writing the correct 

digi~~,to memory if the logic stops with the write signal high. The 
.'- I,i!~:~ , _ 

PS i~necessary to allow 
,<," . ' 

a wri te operation, yet prevent the inhibit 

driv;¥~s from staying on, whicl1 would cause overheating of resistors in 

:t'J;lE:!~,~hibit circui to. The sse switch steps the logic one clock pulse. 

'a,:/time until the signal at TPB goes low. At this time, the logic 

l;,.again operate atclqck frequEmcy. 
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