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Burroughs Series F' 2000 Computer

Fig. I-1

The Series F2000 Computer is designed for
the accounting machine application which re-
quires multiplication. With the addition of an
electro-mechanical "package" to the Basic Series
"F" Burroughs accounting machine we now have a
compact computer accounting machine wherein
the flexibility of the basic Sensimatic and its
simplicity of operation is retained. In addition,
.1" tabulation as used on the Series F1000 is
incorporated into the F2000 for even more flex-
ibility. These features together with speed of
multiplication provide a fast Computer to solve
all of the multiplication encountered in Tax
Billing, Loan Scheduling, Interest Billing, Pay-
roll, and similar accounting applications.

Printed in U,S. America 12-1-62

R

The Computer is designated Series F2000,
The various styles within this series are design-
ated by the last three digits of the style number
and refer to the style features of the basic Sensi-
matic machine. Style F2503, for example, in-
cludes the functional mechanism of Style F503
with, of course, the additional function of com -
puting.
Features which are standard on the F2000
Computer include:
1. Carmriage return by minus sign of CF "A",
carriage controlled.
2. Automatic count - column 3 carriage
controlled.
3. Crossfooter non-clear lock.

For Form 37417
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GENERAL DESCRIPTION

There are two major components of the
F2000 Computer: the Basic Sensimatic machine
and the computing section. Although both compo-
nents operate from the same source of power, each
unit operates individually. The computing mech-
anism is located at the rear of the machine, and
extensions of the base and case provide housing
for the additional mechanisms. Changes in the
add racks include extensions to permit transferring
results from the electro-mechanical computing
mechanism to the basic portion of the machine.
The power supply and other electrical components
are mounted to the stand proper which makes the
stand an integral part of the machine. Forced
air cooling is used to remove the extra heat
developed by the computing mechanisms.

Removal of this panel is accomplished by
moving the locking lever to the rear, grasping
the panel end plate and pulling away from the
carriage.

PANEL REMOVAL

CARRIA GE FEA TURES

The 22" front feed carriage has all the
features of the Series F1000 carriage -- including
.1" carriage tabulation mechanism, front form
guides, rear form chutes, and continous roll
journal. The latest advancement in program
panels is also incorporated in the F2000. This
new side insertion program unit includes 41 add-

Fig. I-3

After one-half of the panel is clear of the

itional lanes of which 13 are used for controlling
the computing process. Seven of the additional
lanes provide control in conjunction with an aux-
iliary sensing unit which is mounted behind and
driven by the main sensing unit. The other six
lanes are electrical lanes which provide inform-
ation to the machine as a result of pins in the
panel actuating switches located in these lanes.
The remaining lanes are for future expansion.

PANEL LOCK

Fig. 1-2

carriage, grasp also the center rear panel rail to
aid in holding the panel when it is clear of the
machine.

PANEL REPLACEMENT

Fig. 1-4

Replace the panel by lining up guide channels
while holding panel parallel to floor. Push panel
towards left end of carriage until latched.
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OPERAND STORA GE UNIT A, Fig, I-5

Fig. I-5

The Operand Storage Unit, designated as "D"
section of the machine, is located between the
"C" register section and the Product Accumulator.
Its function is to store the two different factors
for multiplication, i.e., the Multiplicand and
the Multiplier, as programmed in the carriage
contol panel. The dual construction of the "D"
section permits two amounts to be stored at the
same time. The factors stored in the "D" section
may be received from the keyboard, mechanical
accumulator storage, or from the Product Accumu-
lator.

While being introduced into the "D" section,
the Multiplicand and /or Multiplier may be print-
ed, non-added, added or subtracted in "A", "B"
or "C" sections in accordance with the layout.

An amount stored in the "D" section will remain
there until a Sensimatic operation in a position
programmed to enter another MP or MC. At the
beginning of this MP or MC cycle the affected
portion of the "D" section is restored to zero,
clearing out any stored up figures. If no amounts
are being indexed the "D" section "wheels" re-
main at zero.

PRODUCT ACCUMULATOR B, Fig. I-6
The Product Accumulator is located between
the "D" section and the components unit and
serves as a storage unit in which to accumulate
partial products. This electro-mechanical unit

Printed in U.S. America 12-1-62

contains twenty accumulating pinions. The left
twelve pinions can be meshed with the add rack
extensions to read out the product of multipli-
cation. The eight pinions on the right provide a
means of obtaining greater accuracy in the accu-
mulation of fractional amounts. These eight
pinions can not be meshed with add rack exten-
sions or read out in any other manner. For this
reason, a means is provided for clearing these
pinions without meshing with add rack extensions.
Amounts may be accumulated in the Product
Accumulator only from the process of multipli-
cation. The Product Accumulator will not re -
ceive amounts from the keyboard, a crossfooter
or a register.

The final product is transferred to the add
racks on the first Sensimatic machine cycle
following the multiplication routine and in the
same carriage position in which multiplication
has taken place. This machine cycle, which may
be initiated by a repeat of machine operation or
by the use of a motor bar, is called a "Product
Cycle." The use of a result key will cause a
malfunction. (Only the smaller amount in each
column will print.) On the Product Cycle the
amount in the Product Accumulator may be
transferred to a crossfooter and/or register; either
added, subtracted or non-added as programmed
in the Control Unit. The product may also be
introduced into the "D" section (Operand Storage
Unit) as a Multiplicand and/or Multiplier at the
same time.

For Form 3747
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COMPONENTS UNIT C, Fig. I-6

This electro-mechanical section performs all
of the actual multiplication. It produces two
components for each multiplier digit which are
referred to as the right and left hand components.
These components are channeled into the Product
Accumulator where they accumulate into a grand
total or product. The columns of the Product
Accumulator which receive these components are
selected by the Components Unit which is in turn
directed by the Program Unit.

METHOD OF MULTIPLICA TION

Multiplication as accomplished by the F2000
Computer utilizes what is referred to as a Right
and Left Hand Component method. To begin
with, the basic multiplication tables are broken
into right hand components and left hand compo-
nents of each possible multiplying combination.
For example, in the case of 9 X 9, the product
is 81. The figure 1 to the right is the right hand
component of 9 X 9, The figure 8 to the left
is the left hand component of 9 X 9. It will be
noted that in all the multiplication tables, (of
1 through 9) the largest products have only two
numbers in them. (The largest product being
81; the result of 9 X 9).

Taking an example from the multiplication
table of 7, 3 X 7 = 21; the right hand component
of 3 X 7is 1, the left hand component of 3 X 7
is 2. In the case where we have smaller figures
such as 3 X 3, the left hand component would
be 0. For a compound example, 3 X 64109, the
right hand component would be 82307 and the
left hand component would be 11002,

Following is an example of a simple mul-
tiplication performed manually:

42345
X3
127036

This could be written as follows:

42345
X3
15
12
9

D O

0
12
12 70345

In the preceding example the Left and Right
components are:

Left hand components Right hand components
1 5

This problem could be written another way:

42345
X3
26925 Right Hand Component
10011  Left Hand Component
127035

The Computer performs this problem in a
similar manner as follows:

42345 Entered in Multiplicand Storage (MC)
3 Entered in Multiplier Storage (MP)
26925 On the first mulitplication cycle the
right hand components are added in the
Product Accumulator
10011 On the second multiplication cycle the
left hand components are added in the
Product Accumulator
127035 On the Sensimatic Cycle following the
answer is cleared from the Product
Accumulator & transferred as programm -
ed in the Sensimatic Control Unit.
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Multiplication tables are contained in 18
"function” tables, one for the right hand compo-
nents of each number 1 through 9 and one for the
left hand components of each number 1 through 9.
These function tables are electrical circuits
printed on two disks -- one for all right hand
components and the other for all left hand com-
ponents.

In the multiplication process, a figure
read from the Multiplier Storage Unit (part of
"D" section) turns the two disks to the function
tables for that figure. Electrical impulses are
sent through the tables (first the right and then
the left hand) to the Multiplicand Storage Unit
(part of "D" section). Figures stored there per-
mit the transferring, through switch connect-
ions, of these electrical right and left hand
components to the Product Accumulator,

A digit of the multiplier thus finds the
right hand components of the entire multiplicand
in one multiplying cycle and the left hand com-
ponents in the next multiplying cycle. Each
digit of the multiplier, in turn, finds first the
right hand components and then the left hand
components of the multiplicand. The left hand
components are "stepped over” one column to the
left of the right hand components in adding in
the Product Accumulator. The multiplication
starts with the first significant digit on the right
and proceeds from right to left,

SPEED OF MULTIPLICA TION

Multiplication is . automatic and is con-
trolled through pins used in lanes of the Control
Unit. A digit of the multiplier, other than zero,
requires two product accumulator cycles. On the
first cycle the right hand components are routed
elecro-mechanically through the components
unit to the Product Accumulator and, on the
second cycle, the left hand components. The
cycling of the multiplying mechanism is con-
trolled independently of, and not concurrently
with, the usual Sensimatic cycle. The product
accumulator cycles at the rate of 300 revolutions
per minute. This speed determines the basic
multiplying speed.

‘Printed in U,S. America 12-1-62

Two cycles are required for each digit of
value in the Multiplier. Each digit requires .4
of a second (or 400 milli-seconds) except zero,
which requires no significant time. This mul-
tiplying time is not affected by the number of
digits in the Multiplicand. To obtain maximum
speed, the Multiplier should contain the factor
with the least number of digits other than zeros.

To round off the answer and clear the un-
wanted fractional amounts requires an additional
.4 of a second. A Sensimatic cycle is needed to
complete the operation and requires .55 seconds.
The multiplication of a seven digit number by a
three digit number containing one zero would re-
quire approximately 1. 75 seconds including round
off, clear, transfer and print.

EXAMPLE

PROBLEM

62531754 - In Multiplicand
X709 -'In Multiplier

OPERA TION TIME
Multiplication (2 digits x .4) .8 Sec.
Round off & clear .4 Sec.
Transfer & Print . 55 Sec.
Total Time 1.75 Sec.

*00 45

SEQUENCE OF MULTIPLICATION

A, The Multiplicand (or Multiplier) is intro-
duced into the Operands Storage Unit.
B. The Multiplier (or Multiplicand) is intro-

duced into the Operands Storage Unit.

C. Decimal Shift occurs as programmed.

D. The product is accumulated in the Product
Accumulator.

E. Round-off and clear occurs as programmed.

F. The Product Accumulator is cleared on the

first machine cycle following the muil-
tiplication (M) routine and in the same
carriage position.

For Form 37417
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STOP POSITIONS REQUIRED FOR MULTIPLICA-
TION

Normally, three carriage positions and
machine cycles are required to complete a
multiplication problem.

THREE-POSITION MULTIPLICA TION

Where both factors of a multiplication
are variable, three stops are normally used.

POSITION 1 2 3
5.(00)  5(.00)  25.00)
PM
MP MC M

In position 1, the first factor is introduced
into the Multiplier (MP) Section of the
Operand Storage Unit.

In position 2, the Multiplicand (MC) is
introduced into the Operand Storage Unit
and multiplication (PM) is indexed,

In position 3, multiplication (M) takes
place.

TWO POSITION MULTIPLICA TION

If one factor is constant and one factor
is variable, one position may be eliminated.

POSITION Loading 1 2
10(.00) 7(.00)  70(.00)
PM
MP MC M

In the loading position, the constant
factor 10(.00) is introduced into the
Multiplier (MP) section of the Operand
Storage Unit.

In position 1, the variable factor is intro-
duced into the Multiplicand (MC) sec-
tion of the Operand Storage Unit,

In position 2, multiplication (M) takes
place.

DECIMAL SHIF'T

The Decimal Shift provides a means of
selecting the proper group of Product Accumulator
columns in which the right and left hand compo-
nents are to be accumulated. This selecting
must be accomplished before any amounts enter
the Product Accumulator in order for the decimal
point in the Product to fall between the proper
printing columns of the Basic Sensimatic.

Four decimal shifts are possible,
8 Decimal place
7 Decimal place
5 Decimal place
2 Decimal place

Shift 8
20 1
XXXXXXXXXXXXXXXXXXXX*®* -

Shift 7
20 1
X XXXXXXXXXXXXXXXXXX o*

Shift 5
20 1
XXXXXXXXXXXXXXXXX000®

Shift 2
20 1
XXXXXXXXXXXXXX000000¢*

*"X" indicates possible active columns
in Product Accumulator,

The rule of decimal shift is:

THE SUM OF DECIMAL PLACES IN THE OPER-
ANDS, MINUS THE DECIMAL PLACES REQUIRED
IN THE PRODUCT, EQUALS THE DECIMAL
SHIFT TO BE PROGRAMMED,
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duct accumulator as programmed in the Sensi-
Example: matic Control Unit,

$20.50 x 4,15 computed to dollars and
cents
2 Decimal places
+2 Decimal places
-2 Decimal places
2 Decimal Shift

Decimal shift of 2 would be programmed.

Since 2, 5, 7, and 3 are the only shifts
available, if the answer when using the rule is
not 2, 5, 7 or 8, the number of decimal places
in the multiplier and/or multiplicand must be
increased or decreased to arrive at one of the
available shifts,

Example:

$50.25 x . 0125 computed to dollars and
cents.
2 Decimal places
+4 Decimal places
-2 Decimal places
4 Decimal Shift

Since there is no decimal shift of 4, a zero
is added to . 0125 making it . 01250.

$50.25 x . 01250 computed to dollars and
cents,
2 Decimal places
+5 Decimal places
-2 Decimal places
5 Decimal Shift

A decimal shift of 5 would be programmed
and the answer would be printed properly pointed
off. '

ROUND-OFF AND CLEAR

When performing multiplication involving
decimals it is usually desirable to "round-off" the
answer to a unit of significant value and drop the
digits of no significant value. This is called
round-off and clear.

"Round -off" is accomplished by automati-
cally adding 5 in column 0, 1,2 or 3 in the pro-

Printed in U,S. America 12-1-62

them to the next multiplication,

"Clear" is accomplished by eliminating the
digit in the column receiving the round-off pulse
and all columns to the right of it,
Example 1: round-off and clear, column "O"(RCO).
$20. 53 x 4, 15 computed to dollars and cents,

$20. 53 (MC)
x4, 15 (MP)

85. 1995 (Partial Product)

__. 005 (Round-off)

85. 2045000000 (Partial Product)
85. 20xxxxxxxx (Clear)

85. 20 (Printed Product)

Example 2: round-off and clear column "2"(RC2)
$ .00109 x 2, 000. 00 computed to dollars.

$ . 00109 (MC)
X2, 000. 00 (MP)

2.1800000000 (Partial Product)
.5 (Round-off)

2. 6800000000 (Partial Product)

2. XXXXXxxxxx (clear)

$2.00 (Printed Product)

Where the product is not carried to the near-
est whole unit, no round-off is required. How-
ever, pins are still required in the program unit
to obtain a clear of the unwanted fractional
amounts, (NRC, with column designation)

In some applications it is necessary to re-
tain the fractional amounts in the first eight
columns of the Product Accumulator and add
This may be
accomplished also by programming and is call-
ed pro-rating (PR),
For Form 37417
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DECIMAL INDICATOR LAMPS

These lamps are floating decimal points.
When an amount is to be indexed on the key-
board a Decimal Indicator Lamp will inform the
operator in which columns the amount should be
entered. Whole numbers will normally be in-
dexed to the left of an illuminated lamp, and
cents and other fractions to the right. A row of
Decimal Indicator Lamp Windows are provided
below the "1" keys. The nine indicators are
located between columns, starting between
columns "0" and "1" and ending between col-
umns "8" and "9". Only three of the lamps may
be programmed for illumination. The standard
positions for the three lamps are located between
columns 2/3, 5/6 and 8/9.

One Decimal Indicator Lamp will be illum-
inated when the carriage is stationary except when
the Sensimatic Control Lever is moved to the
rearward position for normalizing the carriage. If
no pin is active in lane 64 or 65 the lamp on the
right will be illuminated. If an electrical pin is
active in lane 64 the center lamp will be illum-
inated. An active pin in lane 65 will illuminate
the lamp on the left side of the keyboard.

J

"C" AND "M" KEYS

The "C" and "M" keys are located in the
12th keyboard column, in positions 11 and 12,
They are normally used on applications where
it is desired to change a programmed Unit Price
multiplication to a Price Per Hundred (C) or a
Price Per Thousand (M).

The "C" key always shifts the product seven
(7) places - regardless of the programmed shift.
The "M" key always shifts the product eight (8)
places - regardless of the programmed shift. To
have the Unit Price multiplications correctly
pointed off - whenever the "C" or "M" keys
might be used - a Decimal Shift of 5 (S5) must
be programmed.

The "C" or "M" key must be depressed in
the position prior to multiplication. A "Repeat
Keyboard" must be programmed in this position
to hold either key ("C" or "M") into the mul -
tiplication position.

In addition to shifting the product the "C"
or "M" key will cause a "C" or "M" to be print-
ed in column 12.
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DELTA CLEAR

The Delta Clear (or 20 place clear) operation
is used to clear the product accumulator of incor-
rect or fractional amounts following a power fail-
ure or after pro-rating. The operation can be in-
dexed manually by depression of the Delta Key
(marked "A"), located in keyboard position D8,
with the carriage control disabling lever rearward.
It can also be programmed into the control unit
(lane 66) for automatic clearing after pro-rating,

Indexing of a Delta Clear operation causes the
multiplier section to cycle and clear itself and the
sensimatic to cycle, at the same time, to print
the clear symbol (, 00A) only. Any amount thus
cleared cannot be added to or subtracted from

the mechanical accumulating sections,

Depression ot the Delta Key witn the car-
riage control disabling lever forward, operates
the machine the same as Bar 2 and the product
accumulator will not be cleared.

POWER ON KEY

This key, marked "ON", is located in posi-
tion D1, It turns on the power to the computer,
It must be held down momentarily when starting
machine. If not held down for a sufficient length
of time the key will restore. An electrical power
failure of sufficient length to give an erroneous
answer, will shut off the machine and this key
will restore.

POWER OFF KEY

This key, marked "OFF", is located in posi-
tion D2, It turns off the power to the computer,

NEGATIVE MULTIPLY

This key, marked "NEG X", is located in
position D4-5, When depressed, provides a man-
ual control of multiplication so that the next
product may be automatically subtracted from
the crossfooter and printed in red. This does not
alter the carriage controlled functions of register
"B" or "C". The "NEG X" key will not cycle
the machine.

Printed in U.S. America 12-1-62

NEGATIVE MULTIPLICA TION LAMP

This lamp located below the "NEG X" key
will glow red when a negative multiplication
has been called for by carriage control or by
manual indexing of the "NEG X" key. It will
remain illuminated until the entire multiplication
cycle has been completed or the condition is
cancelled by use of the Sensimatic Control Lever
or the Non-Multiply Key with a machine cycle.

NON-MULTIPLY KEY

This key, marked NON X, is located in
position 6. When depressed, disables basic Sensi-
matic functions of Repeat of Keyboard, Repeat
and MBR. Does not operate the machine. Its
two functions are:

1. Disable Multiplication Routine

The Non-Multiply Key is used in the
Pre-multiply position when it is desired
to disable the multiplication routine.
It disables the Pre-multiply function.
When used it permits normal listing or
posting instead of multiplication in the
next operating position.

2. Disable Negative Multiply

If a Negative Multiply is set up, the
Non-Multiply Key and a machine
cycle in any carriage position (not
programmed for multiplication) will
cancel it. If a Negative Multiply is
set up and the Non-multiply Key is
used in the next Pre-multiply position,
both the Pre-multiply and the Neg-
ative Multiply functions will be dis-
abled.

CARRIAGE CONTROL DISABLING LEVER

In addition to its basic functions the
Carriage Control Lever is used to normalize
certain Computer functions as follows:

A. Delta Clear
Before using the "AX' key the Carriage
Control Lever must be positioned rear-
ward. After using the "A" key, it is
again positioned in its forward position.

For Form 37417
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B. Motor Bar Used in Error
If a motor bar is used in a pre-multiply
position which moves the carriage to a
position that is not programmed for
multiplication, or disable pre-multi-
ply, the machine is inoperable. The
Carriage Control Lever must be used
to normalize the locks set up by the
pre-multiply.

C. Negative Multiply
After the use of either the carriage con-
trolled or the manual negative multi-
ply, the negative multiply function
may be disabled by the Carriage Con-
trol Lever, This must be accomplished
prior to multiplication. The lever
need be positioned rearward only mo -
mentarily.

D. Decimal Indicator Lamps
The decimal indicator lamps may only
be illuminated when the Carriage Con-
trol Lever is in the forward position.

MACHINE INTERLOCKS

To eliminate the possibility of operational
errors during a multiplication routine the follow-
ing machine interlocks are active for protection.

MACHINE BLOCK

This interlock prevents a machine cycle
until the multiplication routine is completed.

For example, if in a Multiply (M) position, with
a preceding Pre-multiply (PM) conwol and a Re -
peat, the machine will always multiply first.
After multiplication the machine will then cycle.

COLUMN SELECTOR KEYS

After the start of the multiplication routine,
the Column Selector Keys are locked against de-
pression. For example, in a Multiplication (M)
position, with a preceding Pre-multiply (PM)
control and a Repeat, the Column Selector Keys
are both locked immediately before the start of
the multiplication routine. After the product
cycle, the Column Selector Keys are free and
may be used.

CARRIAGE CONTROL DISABLING LEVER

After the start of the multiplication routine,
this lever is locked in its forward position until
the product cycle is completed.

KEYBOARD INTERLOCKS

A. The three upper keys in the keyboard
column "D", marked "A", "NON X"
and "NEG X", are interlocked to pre-
vent depression of two or more of these
keys simultaneously.

B. The "A", "B" and "C" total and sub-
total keys and the "A\" key are inter-
locked to prevent sinultaneous depress-
ion.
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TYPICAL BILLING OPERA TION

INVOICE
Burroughs §)
DEMONSTRATING FORM No. &375
oS-
« Ace Manufacturing Co. .
SOLD | 3599 any st. SHIP | same
TO . Anywhere, U. S, A. TO
oo g DEscRiPFTION rmic frnaiing ances racron neY oraL
Line 1 ITEM 12.74 15 191,10 850 162.Lh+
10.L7C 1425 149.20+
Line 2 ITEM 1.6
Line 3 PRICE INCREASE 2% NET 020 6.23+
Line L GRATIS CARTONS FREIGHT CHARGES 1000 6.65+
Line 5 REFUND ON PREVIOUS FREIGHT 1.03M 3000 3,09~
CHARGES 321.L3e
Fig. I-7
Schedule 4

First Line of Billing - Showing - 15% Discount
on the Gross Amount Shipped

Stop 7

List on the keyboard the price of the item, $12.74.
(Note: The decimal indicator lamp indicates
where to list the amounts on the keyboard, dollars
to the left and cents to the right of the light.)
Depression of motor bar 2 will cause the machine
to operate, print the amount, store it in the mul-
tiplicand (MC) storage unit and tab to position 8.

Stop 8

List on the keyboard the quantity shipped, 15.
The decimal indicator lamp is now lit between
keyboard columns 5/6. The amount will be listed
to the left of the light, (whole numbers to the

Printed in U,S, America 12-1-62

left and fractional amounts to the right of the
light), Depression of motor bar 1 will cause
the machine to operate, print the amount, store
it in the multiplier (MP) storage unit and tab to
position 9,

Stop 9

Here the machine will multiply, operate and
print the gross amount, store it in the multiplicand
(MC) storage unit and tab to position 10,

Stop 10

Note: To take a 15% discount on this line of bill-
ing, subtract 15% from 100%. The 85% will be
the multiplying factor. By multiply the gross
amount times the factor, .85, the net amount is
obtained.

For Form 3747
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List on the keyboard the multiplying factor, .85.
(Note the decimal light between columns 5/6.
Since this is a fractional amount, it will be listed
to the right of the light.) Depression of motor
bar 2 will cause the machine to operate, print the
multiplying factor, store it in the multiplier (MP)
storage unit and tab to position 11.

Stop 11

The machine will multiply (M), print the net
amount, add it to the CF "A" and return to posi-
tion 7 for the second line of billing.

Second Line of Billing Showing Price Per 100 with
No Discount

Stop 7

List on the keyboard the price of the item, $10.47
(Note decimal light). Depression of motor bar 2
will cause the machine to operate and print the
amount, store it in the multiplicand (MC) storage
unit and tab to position 8.

Stop 8

List on the keyboard the quantity shipped, 1,425
(Note decimal light between columns 5/6), Be-
cause the price listed in position 7 was price per
100, the "C" key in column 12 will now be depress-
ed. This will instruct the machine to multiply

by the price per 100 rather than the per unit price
which is scheduled for this position. Depression

of motor bar 4 will cause the machine to operate,
print the quantity, store it in the multiplier (MP)
storage unit, and skip to position 11,

Stop 11

Here the machine will multiply, print the net
amount, add it to CF "A", and skip to position
13.

Stop 13
Motor bar 2 will operate the machine and return
to position 12,

Stop 12

Repeat of motor bar 2 will operate the machine,
subtotal CF "A", print the amount, store it in the
multiplicand (MC) storage unit, space and return
to position 10,

Third Line of Billing - a 2% Price Increase on
the Net Bill

Stop 10

List on the keyboard the multiplying factor of . 02
(Note decimal light)., Depression of motor bar 2
will cause the machine to operate, print the fact-
or, store it in the multiplier (MP) storage unit and
tab to position 11.

Stop 11

Here the machine will multiply (M), print the
amount, add it to CF "A", and return to position
7.

Fourth Line of Billing - the use of the Non-Mul-
tiply Key

Swop 7

This line of billing shows a gratis shipment of

1, 000 empty cartons to the customer, but billing
him for the freight cost. No price will be listed
in this case. Depression of motor bar 2 will oper-
ate the machine and tab the carriage to position
8.

Stop 8

List on the keyboard the quantity shipped, 1000
(Note decimal light)., This being a gratis ship-
ment with no multiplication needed, the non-
multiply key in column "D" is depressed. De-
pression of motor bar 2 will cause the machine
to operate, print the amount, store it in the
multiplier (MP) storage unit and skip to position
11,
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Stop 11 "D" will instruct the machine to subtract the re-

List on the keyboard the freight charge of $6.65.
Depression of motor bar 2 will operate the mach-
ine, add the amount to CF "A", and return the
carriage to position 7.

Fifth Line of Billing - Price Per 1, 000 with a
Refund to the Customer For Overpayment of
Freight Charges -

Stop 17

List on the keyboard the price of the item, $1.03
(Note decimal light). Depression of motor bar 2
will cause the machine to operate and print the
amount, store it in the multiplicand (MC) storage
unit and tab to position 8.

Stop 8

List on the keyboard the quantity shipped, 3, 000
(Note decimal light). This is a case of posting a
refund to the customer of $1. 03 per 1, 000 pounds
on a previous freight charge. To do this, the "M"
key in column 12 is depressed. This will instruct
the machine to multiply by the price per 1, 000
rather than the unit price which is scheduled for
this position.

Depression of the negative multiply key in column

(\,-’v/\-

sults of the multiplication from CF "A" in the
next position. Depression of motor bar 4 will
cause the machine to operate, print the amount,
store it in the multiplier (MP) storage unit and
skip to position 11.

Stop 11

Here the machine will multiply, operate and
print in red, subtract the amount from CF "A"
and skip to position 13.

Stop 13

Motor bar 1 will operate the machine and return
to position 12.

Stop 12

Repeat of motor bar 1 will operate the machine,
subtotal CF "A", print the amount, store it in
the multiplicand (MC) storage unit and return to
position 5.

Stop 5

Here the machine will operate, total CF "A",
non print the amount, open the carriage and skip
to position 7 ready to begin another bill.
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Fig. I-8
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PROGRAMMING INFORMA TION
Ed
LANE PIN LAYOUT
NO. NO. SYMBOL DESCRIPTION

1-25 Basic Series F
26-30 For Typewriter Use
31 Unassigned
32 3 $ Non-add, non-extend,
non-clear of Col, 1&2
33 2 MC Multiplicand
34 2 MP Multiplier
35-40 Unassigned
41 7 PM Pre -multiply
5 NPM Negative Pre-multiply
3 NM Negative Multiply
1 SPM Selective Pre-multiply
42 0 RC Round -off and Clear
7 NRC No Round-Off, Clear
5 PR No Round-Off, No
Clear
43 0 0 Location of RC or
NRC, Column O
7 1 Location of RC or
‘ NRC, Column 1
5 2 Location of RC or
NRC, Column 2
3 3 Location of RC or
NRC, Column 3
44 0 S8 Decimal Shift 8 places
7 s1 Decimal Shift 7 places
5 S5 Decimal Shift 5 places
3 S2 Decimal Shift 2 places
45-60 Unassigned
;61 X CFNC Non-Clear Lock
762 X DPM Disable Pre-Multiply
Y 63 X M Multiply
64&65 0 .2 Dec. Light Col. 2/3
164 X .5 Dec. Light Col. 5/6
J¢ 68 X .8 Dec. Light Col. 8/9
J i 66 X AN Clear Product Accum.

Machines with rear insertion panels do not
use lanes 61-66 but use instead lanes 46-51.
Therefore,subtract 15 from each lane 61-66 in
the previous material to find the corresponding
lane in the rear insertion panel machines.
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BASIC PROCESS OF MULTIPLICATION

PICK UP PICK UP PROGRAM START MULTIPLIER RIGHT HAND
MULTIPLICANT) MULTIPLIER || MULTIPLY MULT. - DRIVE - STROKE
(MC) (MP) CONTROLS (PRE-SHIFT) TRIP IST DIGIT
Foverf| | Feyeis
I
LEFT HAND MULTIPLIER
STROKE | | DRIVE
IST DIGIT TRIP
l
MULTIPLIER RIGHT HAND
The F2000 Computer "multiplies” by adding DRIVE ||  STROKE
right and left hand components. A right and a TRIP 2ND DIGIT
left hand component is added for each digit of the
multiplier. Each digit of the multiplier requires l
two cycles of the multiplier drive which results in
two cycles of the product accumulator and one LEFT HAND MULTIPLIER
cycle of the components unit and timing cam STROKE LJ  DRrIVE
assembly. The right hand components of the 2ND DIGIT TRIP
first digit are added to the product accumulator
during the first half cycle of the components unit. |
This is a "right hand stroke, " The left hand com-
ponents of the first digit are added during the last MULTIPLIER RIGHT HAND
half cycle of the components unit. This is a DRIVE || STROKE
"left hand stroke, " This process is repeated until TP ROUND -OFF
the right and left hand components of the last
multiplier digit have been accumulated. An |
additional right and left hand stroke are required
to complete multiplication, Round-off and clear ‘LEFT HAND MULTIPLIER
occurs, as programmed, during this time, STROKE | | DRIVE
Components added to the product accum- CLEAR TRIP
ulator during the first right hand stroke create

what is referred to as the first "partial product. "
Components added during subsequent strokes (left
or right) produce a series of "partial products”
until the last left hand component produces the
"final product”, Right and left hand components
are the result of routing pulses from the pulse
generator to the product accumulator through the
components unit and the multiplicand section of
the operand storage unit. The routing is pre-
determined by programming and by amounts
indexed into the operand storage unit.

Printed in U.S. America 12-1-62
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LEFT HAND LEFT HAND
FUNCTION TABLE SHIFTER
2
PLATEN
PULSE PRODUCT
GENERATOR S ACCUMULATOR
Y
RIGHT HAND RIGHT HAND
FUNCTION TABLE SHIFTER
[ : I
| L
| o
| |
[ MULTIPLICAND | |
MULTIPLIER | STORAGE | ; CARRIAGE
STORAGE [~ . T CONTROLLED
__________ - e - e |
Fig, II-2

Pulses from the pulse generator are applied
to the components unit during each cycle of the
multiplier drive, The components unit function
table disks, the positioning of which is determined
by the multiplier digit being used, routes the
proper pulse to the proper buss line of the multi-
plicand section of the operand storage unit,
Amounts previously stored there have completed
circuits from these buss lines to the shifter disks
of the components unit, The shifter disks connect
the twelve outputs of the multiplicand storage
section to their proper columns in the product
accumulator. In some style machines there are
only eleven columns in the operand storage unit,

BASIC TIMING OF THE PULSE ROUTE

At the start of multiplication, when multi-
plier drive trip solenoid L230 is energized, the
drive cycles once, the product accumulator
cycles once, the components unit camshaft cycles
180° and the timing cam switch assembly cycles
180°, The pulse route circuits are completed at
14° of the components unit cycles, S209 supplies
the basic nine pulse to the pulse generator be-
ginning at 15%f the components unit cycle, The
pulse generator cam and the product accumulator
pinion shaft begin their forward rotation to accum-~
ulate the right hand components at approximately
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30° of the components unit cycle, As the multi-
plier drive trip solenoid is again energized, the
drive cycles once, the product accumulator
cycles once, the components unit camshaft
cycles 180° (to home) and the timing cam switch
assembly cycles 180° (to home). The pulse route
circuits are again completed at 194° of the com-
ponent cycle, S$209 supplies the basic nine pulse
to the pulse generator beginning at 195° of the
components unit cycle, The pulse generator cam
and product accumulator pinion shaft begin their
forward rotation to accumulate the left hand com-
ponents at approximately 210° of the components
unit cycle, Interlock circuits are proyided to
ensure that the right or left hand disks (function
table and shifter) are fully positioned prior to
tripping the multiplier drive for a right or left
hand stroke respectively,

THE PULSE ROUTE

The following pulse route description con-
siders , 03 as the multiplier, 1,234, 567.89
as the multiplicand and a shift of 2.

Note:

09
15°-110° 30
195°-290° 30'

GATE -l
PULSE | “—

-2
GEN. e —3

CB+ -4

Fig. II-3
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The pulse route originates with timing cam
switch $§209, This switch, when transferred,
applies B+ to the pulse generator, The resulting
pulses are routed through function table disks,
multiplicand storage section and shifter disks to
the product accumulator pinion solenoids, Ener=-
gizing these solenoids at the proper time during
the product accumulator cycle allows a partial
rotation of the pinion corresponding to the length
of the pulse applied to the solenoid.

The pulse generator consists of eight sets of
circuit-breaking contacts which receive B+ trom
timing cam switch S209 (Gate pulse generator),
The length of pulses one through eight is deter-
mined by opening these eight sets of contacts,
Timing cam switch S209 determines the length
of the nine pulse,

FUNCTION MULTIPLICAND| SHIFTER PRODUCT
TABLE 1 STORAGE |— DISKS — ACCSM-
DISKS SECTION ULATOR
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MENTAL OR MANUAL PROCESS

F2000 COMPUTER MULTIPLYING PROCESS

f———MULTIPLIER ACCUMULATOR CAPACITY——e

POSSIBLE DECIMAL POINT LOCATIONS

{

r=—KEYBOARD CAPACITY ——=f

INTO OPERAND
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LEFT HAND FUNCTION TABLE

LEFT HAND COMPONENT OF 3

[

@— LEFT HAND PULSES
“— RIGHT HAND PULSES

PULSE

OR

=l

RIGHT HAND COMPONENT OF 3

RIGHT HAND FUNCTION TABLE

The nine different length pulses thus generat-
ed enter the components unit platen, During the
first half cycle (1800) of the components unit the
platen is moved rearward to sense the right hand
function table and shifter disks simultaneously,
During the remaining half cycle the platen is
moved forward to sense the left hand function
table and shifter disks simultaneously, The pulses
from the pulse generator are connected to nine
sensing pins on the platen, As these pins contact
the right or left function table disk they are con-
nected by the disks to nine output platen pins which
are wired to the nine buss lines of the multiplicand
storage section, The position (1 through 9) of the
function table disks, representing the multiplier
digit being used, determines which input pulse
will be applied to which output pin (buss line of

the multiplicand storage section),

LEFT HAND PULSES
RIGHT HAND PULSES

MULTIPLICARD
STORAGE
SECTION

SHIFTER
DISKS

PRODUCT
ACCUMULATOR

Fig., -4

Prior to multiplication an amount represent-
ing the multiplicand must be indexed into the
operand storage unit, Indexing of this amount
positions the wiping gear contacts of the operand
storage unit (multiplicand section) to connect the
output line of each column to the buss line repres-
enting the digit indexed into that column, In this
manner pulses applied to the nine buss lines of the
multiplicand section of the operand storage unit
are routed to the twelve output lines of the multi-
plicand section which in turn are wired to twelve
pins on the components unit platen, As the platen
senses the right or left hand disks, the shifter disk
connects these twelve pins to twelve columns of
the product accumulator as a group, For example
if the output of column one of the multiplicand is
routed to column 7 of the product accumulator,
the output of column two would be routed to pro-

BUSS LINE
MULTIPLICAND STORAGE

o >—0—O

2 (7N o o oo
24 , o, o
2. (N o o °
PULSE FUNCTION 119 o o o o
GENERATOR TABLE (T A
DISKS 1 (2)

(9)

[(3)

(3)

O -~ N U & & O N ® ©a—

(3

(6)

P8

(9))

7 %6
L1}
(2)

3 92
2|2
(@

N

LEFT HAND COMPONENTS
RIGHT HAND COMPONENTS

)

Fig, II-5

SHIFTER DISKS

PRODUCT
ACCUMULATOR
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Speed of Multiplication

The cycling of the electro mechanical multiplying mechanism is controlled inde-
pendently of, and not concurrently with, the usual machine cycle. The Product Accu-
mulator cycles at the rate of 300 revolutions per minute., This speed, because of
the time sharing of other multiplying operations, determines the basic multiplying
speed.

 Two cycles are required for each figure of value in the multiplier; one for the
+right hand component and one for the left. Each digit requires four tenths of a
second, except zero which requires no significant time. This multiplying time is
not affected by the number digits of the multiplicand. To obtain maximum speed the
multiplier should contain the factor with the least number of digits other than ze=-
ros.

Round-off and clear requires an additional four tenths of a second. A machine
cycle is needed for the product cycle and requires about one half second. The mul-
tiplication of a ten-digit number by a five-digit number containing one zero would
require approximately 2.55 seconds including round-off, clear, transfer and print
as follows:

Multiplication (L digits x ok) 1.6 seconds
Round-off and Clear .4 seconds
Transfer and Print +55 seconds

2,55 seconds
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duct accumulator, column 8, etc., with the
output of column 12 being routed to product
accumulator column 18. The position number of
the right hand shifter indicates the product
accumulator column to which the output of col-
umn one of the multiplicand is routed. For
example with the right hand shifter in position 7,
the output of column one of the multiplicand sec-
tion will be routed to product accumulator
column 7 when the platen senses the right hand
disks, The left hand shifter is wired one column
to the left of the right hand shifter; therefore, in
left hand shifter position 7 the output of column
one of the multiplicand storage would be routed
to column 8 of the product accumulator as the
platen senses the left hand disks.

PULSE GENERATOR

L. H. SHIFTER

I

FUNCTION TABLE P0S. 7

oisKe EEEEEE

PRODUCT ACCUMULATOR COLUMNS

RIGHT HAND COMPONENTS
LEFT HAND COMPONENTS

[

MULTIPLICAND
STORAGE
SECTION

FaE

—NUIBANBOFER
B EIFFEGRT SRV ans N

T FTTTTI
|___Ppos7

R. H. SHIFTER

Fig. II-6
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ROUND~-OFF AND CLEAR

The final product, produced by the accum-
ulation of the right and left hand components of
all the digits of the multiplier, can be rounded-
off and/or cleared to the nearest penny, dime,
dollar or ten dollars through programming, There
are three round-off and clear options (lane 42) and
four column location options (lane 43), For sim-
plicity, round-off and clear keyboard column 1
(RC1) and no round-off and clear keyboard column
2 (NRC2), will be considered, ’

With RC1 programmed, round-off is accom-
plished by routing the five pulse from the pulse
generator to the product accumulator pinion sol-
enoid in column 9 during the last right hand
stroke, The nine pulses from the pulse generator
are applied to the platen as on other strokes;
however, with the right hand shifter in position 21
these normal circuits are not c ompleted to the
product accumulator, The five pulse is connect-
ed to two platen pins, one of which is located on
the function table side and the other on the shifter
disk side. This latter pin is connected through the
right hand shifter (in position 21) and another
platen pin to pad D of S261 (lane 42). Pad D of
$261 is connected by its wiper to the A pad, The
A pad of $261 is wired to the E pad of $262 (lane
43). With RC1 programmed the wiper of $262

_completes the round-off pulse route to pad C
which is wired to product accumulator column 9,

The "clear” function is accomplished by

pulsing the product accumulator total bail solen=
. oid and applying nine pulses to those Product
Accumulator columns that are to be cleared (the
rounded-off column and all those to the right of
it), With the left hand shifter in position 21 and
the platen sensing the left hand disks, pad F of -
§261 is connected to product accumulator col-
umns 1 through 7 and back to pads D and C of
§261. The nine pulse from S209-NO is wired to
pad E of 261,

With RC1 programmed, the wiper of S261
will connect pads E'and F completing the clear
pulse route to product accumulator columns 1
through 7. Pad D of $261 will supply the nine
pulse to pad A, which is wired to pad E of $262,
The wiper of $262, positioned for RC1 will route
the nine pulse to pad C and column 9 of the pro-
duct accumulator. Pad C of 5261 is wired to pad
D of 5263. The wiper for $263, positioned with
. 5262 from lane 43, completes the pulse route to

pad C of 5263 which is wired to column 8 of the
product accumulator. In this manner columns 1
through 9 receive the clear pulse.

With NRC2 programmed, the wipers of 5261
would be positioned to bridge the E and F pads,
and the A and C pads, The round-off pulse which
is applied to the D pad of §261 would therefore be
lost and no round-off would occur during the last
right hand stroke, During the last left hand stroke
the nine pulse would be routed to the D and C
pads of S261 and to the first seven columns of the
product accumulator as previously described, The
nine pulse to pad D of S261 would produce no re-
sult. The nine pulse to pad C of $261 which is
wired to pad D of 5263, is routed by the wiper of
$261 to pad A of S261. Pad A of $261 is wired to
pad E of §262, With NRC2 programmed, the
wiper of $263 connects pads C and B to pad D,
routing the nine pulse to columns 8 and 9 of the
product accumulator, The wiper of 5262 would
be positioned to connect pads B and E, thereby

-routing the nine pulse to column 10 of the product

accumulator. In this manner columns 1 through
10 receive the clear pulse, If no round-off, no
clear is programmed (Prorate) the five pulse would
be lost on pad D of 5261 and the nine pulse would
be lost on the E pad of 5261, due to the position
of the wipers for S261.

L. H. SHIFTER

POS. 2/ 1
cB+
P A. COLUMNS
s209 | PULSE \
GEN.
—y 2
i :
s
7
(8
————e9
——ei0
e
I |
POS. 21
R H. SHIFTER
9 PULSE
s261
RO CLEAR
SELECTOR
LANE 42
CLEAR POS
SELECTOR
LANE 43
s262 PR
RO POS.
SELECTOR :
LANE 43 P

Fig. II-7
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MULTIPLICATION CONTROL LOGIC

Setting Up the Preliminary Conditions

In order to execute a multiplication it is
first necessary to extend both a multiplier and
multiplicand in the operand storage unit. This
is accomplished by operating the Sensimatic in a
carriage position containing a No. 2 control pin
in lane 34 to extend the multiplier or in lane 33
to extend the multiplicand. The operand may be
listed on the keyboard or extracted from an ac-
cumulator by totaling or subtotaling it.

ce+

L A3
€202 TAB
lut DELAY
400wV |oc
DISABLE
S216
PRE MULT-25
LANE 47

PULSE MULT 5221
NEG MULT
RELAYS

CONORABUN~O

Q £ $207 12
P 290°-306 13

A— | HOLD MULT. 14
RELAY

SR223 20
6800 2l o
2w

DIGIT SELECTOR

21

o
k20!
l MULT

$233 s225
NON- MUL:—.:'Q 40°-130°
KEY GATE MAN

DISABLE PRE-MULT

Fig. II-8

In the carriage position just prior to that in
which the multiplication is to occur, a pre-multi-
ply condition must be programmed by means of a
No. 7 or a No. 5 pin in lane 41. At 49 of the
Sensimatic cycle, $221 closes to supply voltage
to pad E of $260 (Lane 41), whose wiper has been
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positioned through the No, 7 or No. § pin to bridge
pads E and C. Voltage is supplied from pad C to
K201-29 and 30 to pick K201 (Multiply) and set

up the pre-multiply condition. Ground is furnished
through $§233 (Non-Multiply Key), with the non-
multiply key normal, in parallel with Sensimatic
timing cam switch §225 (Gate Manual Disable

Pre -Multiply).

Contacts K201-21 and 22 are designed to
make before K201-29 and 30 break. This pro-
vides a hold circuit for K201 through contacts
K201-21 and 22, resistor R223, $280 (Digit Se-
lector disk) in parallel with S20’7 and $216 (Lane
62) after S221 opens at 121°, Opening of K201-
23 and 24 prevents picking of L222 (Machine Trip
Solenoid) in order to delay tripping of the Sensi-
matic until after completion of the multiplica-
tion routine.

Pre-Shift

In order to start the actual multiplication
routine, an electrical control pin must be placed
in lane 63 (Multiply) of the stop position in which
the multiplication is to occur.

With the initial conditions having been set
up in the previous stop, K245 begins to pick as
the carriage reaches the multiplication stop and
$257 (Full Power) is normalized. CB+ is applied
to K245 through CR246. The ground circuit is
through K201-2 and 3, $223 (Gate Multiply
Routine) and $257.

CB+ is supplied through K201-24 and 25
to the common of S217 which has been closed
by the pin in-lane 63. This supplies CB+ to wiper
7 of $279 and through the circuit on $279 to
wiper 8 to pick L223 (Directional Key Block),
which receives its ground through K245-4 and 5,
$223 and $257. Picking of L223 permits S284
(Directional Key Interlock) to close to pick K202
(Start) through K202-6 and 7. K202-l1and 2
are designed to close before K202-6 and 7 open.
This provides a CB+ hold circuit for K202 through
K201-24 and 25, $217, S205 (Start Relay Hold)
and K202-1 and 2. The ground circuit for K202
is the same as the ground circuit for L223.

With K202 picked, CB+ is supplied from S217
For Form 3747




10 Burroughs - Series F2000 Instruction Book

Sec, II

through K202-28 and 29 and 5240 (C or M key,
which will be discussed later) to pick L225 (Deci-
mal Shift) to release the decimal shift tappet
(Lane 44). By limiting the movement of the deci-
mal shift tappet, the control pin in lane 44 deter-
mines the position of the wipers of $§264 and $265.
Since K245-4 and 5 are in the ground circuit of
L223, it can be seen that the delay-pick chara-
teristic of K245 causes a delay in picking K202
and ultimately delays the release of the decimal
shift tappet until the tappet and its control pin
are properly aligned.

$279
o—o o2l
o—o——?zo

o
(o]
[
|
o
o

ce+
S284 {
s217
MULT PIN
4 LANE 48

DIRECT
KEY
INTLK

2 7
|
$205 A_i;.e
10°-335° K202
START
REL. HOLD L223
K202 CR229
X2 Xi
START DIRECT
5 KEY
y————BLOCK]
»4 K245
TAB DELAY
s287 s223
SENS! GATE MUL
DRIVE ROUTINE
TRIP_ 35°.352¢
-V
= FULL PWR
Fig, 11-9

Release of the decimal shift tappet causes
release of the decimal shift timer slide in the
auxiliary sensing unit to permit $243 (Decimal
Shift Enable) to transfer. The timer slide is
required to delay pre-shift until after the shift
tappet has settled down if it bounces after it
limits on the conuol pin,

As soon as S243 transfers, L226 (Right Hand
Shifter clutch) is energized to move the right hand
shifter disk, and L227 (Right Hand Function Table
clutch) is permitted to be energized to allow the
right hand function table disk to seek the position
corresponding to the value of the first multiplier
digit if the disk is not already there because of a
previous multiplication. The multiplier is "read"
from right to left.

CB+ to position the right hand shifter disk
is supplied through S243 to pad E of §264, The
wiper of 5264, previously positioned as the shift
tappet limited on the control pin, connects pad
E with pad A, B, C or D depending on whether
there is a No. 3, No. 5, No. 7 or no pin at all
in lane 44 to cause a decimal shift of 2,5, 7 or
8 places,respectively. This shift is necessary
to ensure that the product is generated in the
proper product accumulator columns to cor -
respond with the desired decimal point loca-
tion in the product.

S264-A, B, C and D are connected to
wiping contacts on the right hand shifter
position selector disk (S277). One of the two
pads of each DZ switch of the multiplier stor-
age unit is also connected to a wiping contact
as is L226 (Right Hand Shifter clutch) through
resistor 2B3. The other DZ switch pads are
connected in common to L226, also through
resistor 2B3.

As voltage is applied to the selected deci-
mal shift pad of 5264, the corresponding wiper
gates the voltage to the right hand shifter clutch
through the printed circuit configuration of $277
to cause the right hand shifter disk (the same
disk as $277) to move one, two, four or seven
positions for an 8, 7, 5, or 2 shift, respectively.

When the disk has moved the required
number of steps for the programmed decimal
shift, the wiping contacts connected to the DZ
switches "read" the DZ switches from right to
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left. If there are any zeros to the right of the
first multiplier digit, the corresponding DZ
switches will be closed. The right hand shifter
clutch is held through these switches until an
open DZ switch (indicating a significant digit)

is sensed. The disk is now in position to gate the
first right hand components to the proper product
accumulator columns.

The zero pads of all multiplier storage unit
columns are connected in series, whereas each
digit pad ("1" through "9") of each column is con-
nected in common to the same digit pads of the
other columns. These digit commons, or busses,
are connected to wiping contacts on $276 (Func -
tion Table Position Selector). Two other wipers
on §276 are connected to L227 (Right Hand Func-
tion Table clutch solenoid) through $239 in paral-
lel with hold resistor 2H3.

As previously mentioned, as soon as $243
closes the right hand function table clutch is
energized if it is necessary to move the right
hand function table disk to a new position. - Volt-
age is applied through $S243 and K202-25 and 26
to the common pad of column one of the multi-

plier storage unit, through any zero switches closed

due to zeros to the right of the least significant
digit in the multiplier, to the digit bus corres-
ponding to first significant multiplier digit, L227
may be energized through the selected wiper on
$276 and the circuit configuration of 276 to
cause the right hand function table disk (the same
disk as S276) to turn to the first digit position. If
the disk already is in the proper position because
of a previous multiplication, the circuit configu-

ration of S276 does not permit L227 to be energized.

As soon as $279 (pinned to the same shaft as
the right hand shifter disk) begins to turn, CB+ is
supplied from wiper 7 through a disk circuit to

wiper 6, and wipers 1 and 2 are bridged by another

circuit of the disk. From wiper 6, voltage is sup-
plied through K202-22 and 23, K201-27 and 28,

$279-1 and 2 and S203 and S251 is parallel with re-

sistor 2V3 to energize L226 (Left Hand Shifter
clutch solenoid) to move the left hand shifter disk.
When the left hand shifter disk has reached the
same relative position as the right hand shifter
disk, the circuit configuration of $279 causes a
loss of continuity between wipers 1 and 2, and
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the left hand shifter clutch disengages.

With §2179 out of home position, wiper
8 becomes isolated and L223 (Directional Key
Block) drops.

The left hand function table disk follows
the right hand function table disk in a similar
manner. As the right hand function table disk
begins to turn, disk S278 (Function Table Fol-
low-Up), which is pinned to the same shaft,
completes a circuit between S278-1 and 2, Volt-
age is applied through K201-24 and 25, K202-4
and 5, S278-1 and 2, S204, and S250 in parallel
with resistor 2N3 to energize L229 (Left Hand Func -
tion Table clutch solenoid). The left hand disk
follows the right until $278-1 and 2 open to drop
the clutch,indicating that the disks are in the
same relative position.

Each of the four disk clutch assemblies con-
tains three switches, generally referred to as in-
terlock switches although they do not all perform -
interlock functions in the strictest sense. As the
clutch engages and begins to turn its disk (or
disks), the switches transfer and remain transfer-
red until the clutch disengages. Pick voltage is
applied to each clutch solenoid through the con-
tacts of one of these switches in parallel with a
resistor, As the clutch shaft begins to turn, the
switch opens to cause part of the voltage applied
to the solenoid to be dropped across the resistor.
This is done for two reasons. Since the disk cir-
cuits actually break current to drop out the clutch
solenoids, reducing the voltage on the solenoid
reduces burning of the printed circuits. Also,
the reduced voltage permits a faster drop-out of
the solenoids, especially important for the right
hand shifter since, if it over-stepped, an entire
multiplier digit would be skipped.

When the right hand shifter and right hand
function table disks have been positioned, vol-
tage is applied from §279-6 through $249 (a
right hand function table interlock switch), $247
(a right hand shifter interlock switch), $206 and
K201-5 and 6 to energize L230 (Multiplier Accu-
mulator Clutch solenoid) and trip the multiplier
drive for the first right hand accumulator cycle.
This occurs even though the left hand disks are
still moving since during the first accumulator
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cycle only the right hand disks are sensed.
The First Right Hand Stroke

Attached to the product accumnulator drive
unit is a set of timing cam switches (5201 through
§214). The switch camshaft makes one revolution
for every two revolutions of the product accumu-
lator, The stated timing to follow will be in re-
lation to rotation of this camshaft unless otherwise
specified.

At 10° of the first right hand accumulator
cycle §205 (Start Relay Hold) opens to drop K202,
Also at 10° $206 (Enable Right Hand Interlock)
opens. With §206 open the next voltage path to
the multiplier accumulator clutch solenoid must
be through $244 (a left hand shifter interlock
switch) and S245 (a left hand function table in-
terlock switch). This ensures that both left hand
disks are positioned before the accumulator clutch
is tripped for a left hand cycle.

$209 is closed from 15° to 110° 30" to apply
voltage to the pulse generator to energize the act-
ive pinion solenoids through the coding circuits of
the components unit.

At 90°, S203 (Gate Left Hand Shifter Glutch)

and 5204 (Gate Left Hand Function Table Clutch)
. . 0 o

open and remain open until 315", This is to pre-

vent repositioning the left hand disks until after

completion of the left hand platen stroke.

At 1210, after platen sensing has been com-
pleted, S201 (Pulse Shifter Interlock) closes to
pick K203 (Shifter Interlock). CB+ is supplied to
§201 from $279-5, which receives voltage from
wiper 7 through a circuit of $279. K203 is pick-
ed by $201 through K203-25 and 26. K203-21
and 22 make before K203-25 and 26 break. After
K203-25 and 26 open, a hold circuit is provided
from $243, through K202-24 and 25, $235 (a
right hand shifter interlock switch) and K203-21
and 22, '

If by this time the left hand shifter disk
has been positioned, voltage is applied from
§279-6 through S244 (a left hand shifter inter-
lock switch), K203-23 and 24 and $246(a right
hand shifter interlock switch) to energize the
right hand shifter clutch solenoid. Since the
left hand shifter follow circuit disk moves with

the right hand shifter disk, the right hand disk
must be prevented from moving until the left
hand disk has been positioned. This is accom-
plished through interlock switch §244,

o—o0 o2l
o—o——? 20
]
s21? °"°“‘5f
MULTPIN g—o—o
LANE 4t o
cB+ =

oy

*——Aa
5201
121°-132°
PULSE
s243 SHIFTER
DEC SHIFT INTLK
ENABLE K203
il 2| 26
(—0———————0——
¥ 2
5235 22 12°
Fig. II-10

As the right hand shifter clutch engages and
starts to move its disk, interlock switch §235 opens
to drop K203, and S277 wipers "read” the DZ .
switches as during pre-shift. If there are zeros to
the left of the first multiplier digit, a hold cir-
cuit is provided for the right hand shifter clutch
through the DZ switches in the columns contain-
ing the zeros and through resistor 2B3. The first
open DZ switch to be "read" causes the clutch
to drop. If there is a digit immediately to the
left of the first multiplier digit, the disk will
move only one position, for which case CR204
is provided to prevent overstepping in case K203
is slow in dropping. If there are no more multi-
plier digits, the right hand shifter disk will move
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all the way to position 21. However, to provide
a more complete explanation of the multiply
routine, it will be assumed that there are two
multiplier digits. ‘

The digit selector disk, $280, is on the
back of the left hand shifter disk and is posit-
ioned with it. After pre-shift, the digit selec-
tor is used to determine subsequent positions of
the right hand function table. A wiping contact
of 5280 connects to each column common, ex-
cept column 1, of the multiplier storage unit.
Other wipers connect to §265-A, B, C and D.
The wiper of $265 is positioned by the decimal
shift tappet to connect pad E with pad A, B, C
or D, depending on the programmed decimal
shift. The configuration of §280 is such that
with the left hand shifter disk in position, the
selected 2, 5, 7 or 8 shift wiper is connected
through the multiplier storage unit to the func-
tion table position selector (S276) wiper cor-
responding to value of the next multiplier digit.

§202 (Gate Right Hand Function Table
Clutch) closes at 121°, Voltage is applied to
§202 from $243 through K202-24 and 25, $236
(2 left hand shifter interlock switch) and $237
(a left hand function table interlock switch).
5202 applies voltage to $265 to energize the
right hand function table clutch solenoid to
move the disk to its next position. 5236 is
necessary to ensure that the left hand shifter
disk has been positioned prior to picking the
right hand function table clutch since the digit
selector on the back of the left hand shifter
disk in conjunction with the multiplier storage

unit determines to which position the function
table disk is to go. Also, since the right hand

function table and the left hand function table
follow-up disks are pinned to the same shaft,
S$237 is required to ensure that the left hand
function table disk has been positioned prior to
moving the right hand function table disk.

As the right hand function table disk begins
to turn, $238 (a right hand function table inter-
lock switch) closes to bypass $202 and provide a
hold circuit for the right hand function table
clutch solenoid in case the disk must be moved so
great a distance that it is not fully positioned by
the time S202 opens at 270°, The clutch drops
out when, as before, the S276 disk opens the cir-
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cuit to the clutch solenoid.

The carry pulse is supplied to the product
accumulator by §208 from 138° to 170°.

§214 (Enable Left Hand Interlock) is closed
from 155° to 190° to energize L230 for the first
left hand cycle. The voltage path is from $279-6
through $244 (a left hand shifter interlock switch),
$245 (a left hand function table interlock switch),
S214 and K201-5 and 6. The interlock switches
are necessary to ensure that the left hand shifter
and left hand function table disks have been po-
sitioned before the accumulator clutch is tripped
and the disks are sensed.

The First Left Hand Stroke

If the right hand shifter and right hand func-
tion table disks have not been fully repositioned
by the time the left hand cycle begins, positioning
will be completed during the cycle.

5209 is closed from 195° to 290° 30" to ener-
gize the product accumulator solenoids which are
to receive the left hand components,

$207 is open from 290° to 306°. However,
two wipers on $280 (Digit Selector) are bridged
by a circuit of $280 to provide an alternate cir-
cuit to hold K201,

At 3150, after platen sensing, $203 and
§204 close to permit the left hand shifter and
left hand function table disks to follow-up the
right hand disks. The shifter follow circuit is
from §279-6 through $249 (a right hand function
table interlock switch), K202-21 and -22, K201-
27 and 28 and the follow circuit disk. The func-
tion table follow circuit is also from $279-6 but
through §249, K202-3 and 4 and the follow cir-

cuit disk.

The carry pulse is suppligd to the product
accumulator by §208 from 318  to 350°

$206 closes at 335° to complete the CB+
circuit from §279-6 through $249 (a right hand
function table interlock switch), $247 (a right
hand shifter interlock switch) and K201-5 and 6
to pick the multiplier accumulator clutch sole-
noid for the second right hand cycle.
For Form 3747




Sec. II

14 Burroughs - Series F2000 Instruction Book

The Second Right Hand Stroke

At 10° 5206 opens, as during the first
right hand cycle, to ensure that the subsequent
pick circuit for L230 will be through the cir-
cuit containing left hand interlock switches.

The active product accumulator pinion
solen01ds are energlzed while $209 is closed
from 15° to 110° 30* during platen sensing.

$203 and 5204 open at 90°. While the
left hand shifter and left hand function table
disks are moving, S203 and S204 are paralleled
by $251 (a left hand shifter interlock switch) and
$250 (a left hand function table switch), respec-
tively, If by 90° either left hand disk has not
been fully positioned, its clutch solenoid con-
tinues to be energized through $251 or S250 un-
til the follow-up disk opens the circuit to drop
the clutch.

From 121° to 1320, §201 is closed to pick
K203 to reposition the right hand shifter disk as
during the first right hand cycle. However, since
it is being assumed that there are no more multi-
plier digits, all of the remaining DZ switches are
assumed closed and the right hand shifter disk
moves all the way to position 21 where it stops as
disk §277 drops the clutch solenoid,

When $202 closes at 121°, the right hand
function table disk will not move because of the
lack of an additional multiplier digit.

$208 supplies the carry pulse from 138° to
170°,

The product accumulator clutch solenoid
is picked for the second left hand cycle when
§214 is closed between 155° and 190° and both
left hand disks have been positioned.

The Second Left Hand Stroke

The active product accumulator solen01ds
are energized by $209 from 195° to 290° 30",

At 315° 5203 and 5204 close. The left
hand shifter disk begins to follow the right to
position 21 but the left hand function table disk
does not move since it is still in the same relative
position as the right.

$208 supplies the carry %ulse to the product
accumulator from 318° to 350°.

$206 closes at 335° so that L230 will be
picked for the next right hand cycle (round -off)
as soon as the right hand shifter disk has been
fully positioned in position 21,

The Third Right'Hand Stroke (Round-Off)

L231 (Round-Off Release Solenoid) is con-
nected to wiper (5277-Al) on disk $277 (Right
Hand Shifter Position Selector), As the right
hand shifter disk and consequently S$277 reach po-
sition 21, the active shift wiper is connected by
a disk circuit to the round-off wiper to energize
L231 which releases the round-off and clear con-
trol tappets in lanes 42 and 43.

At 10° 5206 opens the right hand pick cir-
cuit for L230,

At 15° 5209 closes so that a § pulse will
be gated by the round-off circuit to the product
accumulator column selected through control
unit programming to receive the round-off pulse.

§212 (Pulse Total Bail) is closed from 45°
to 72° 30’ to complete a circuit from wiper S277-
Al through K201-8 and 9 to pick L235 (Total Bail).
This indexes the product accumulator total bail,
which will be mechanically actuated during the
next cycle.

The pick circuits of the left hand shifter
and left hand function table clutch solenoids
are opened when S203 and S204 open at 90°.

With disk S279 in position 21, CB+ is re-
moved from wiper 5. This removes CB+ from
S$201 so that when $201 closes at 121°, K203 will
not pick and the right hand shifter disk will not
move.

$208 completes the carry circuit from 138°
to 170°,

$214 is closed from 155° to 190° to pick the
accumulator clutch solenoid with the left hand
shifter disk in position 21,
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The Third Left Hand Stroke (Clear)
'

Early in this cycle the total limit bail is
mechanically actuated. At 195° 5209 closes to
apply the clear (9) pulse to the product accumu-
lator solenoids in the columns selected through
programming to be cleared.

§207 (Hold Multiply Relay) opens at 290°
and K201 drops since the alternate hold circuit
which had been provided by disk $280 is open
with the disk in position 21.

K201-24 and 25 open to disable the $208
carry circuit.

K201-23 and 24 close to home the right
hand shifter disk through wipers $279-3 and 4
bridged by a circuit of $279 until the disk is in
home position.

At 300° $213 closes to complete the CB+
circuit from K201-23 and 24 to pick L233 (Mesh
Control) which lowers the transfer link. The pro-
duct will be transferred as the Sensimatic cycles.

The left hand shifter disk homes through
its 5279 follow circuit and K201-26 and 27 when
$203 closes at 315°.

As K201-2 and 3 open and K201-1 and 2
close, S$287 (Sensimatic Drive Trip) is inserted
in the K245 ground circuit. If a motor bar has
been depressed or a repeat of machine operation:
has been set up, $287 is transferred to complete
the ground circuit and K245 is held. CB+ is sup-
plied from K201-23 and 24 through K245-6 and 7
and the crossfooter non-clear lock switch network
to energize L222 (Machine Trip) permitting the
Sensimatic drive to trip.

DISABLE PRE-MULTIPLY (LANE 62)

In some cases, for reasons of application, it
may be desired, after setting up a pre -multiply
condition, to vary the machine operation and se -
lect a carriage stop position in which it is not de-
sired to multiply. An elecwical control pin placed
in lane 62 (S216) of this stop position will disable
the pre -multiply condition by opening the hold cir-
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cuit of K201 as soon as the carriage has settled
down. The Sensimatic will then operate normally.
Accidental dropping of K201 by lane 62 pins asthe
carriage moves between stops is prevented by K245
(Tab Delay), contacts 1 and 2.

C AND M KEYS

The C or M key is used in a multiplication
stop to override the carriage controlled decimal
shift. The C key provides a shift of 7 and the M
key a shift of 8.

These keys are most commonly used in a
billing operation in conjunction with a carriage
controlled shift of 5. Use of the C or M key con-
verts a unit price to a price per hundred or price
per thousand, respectively.

Depression of the M key transfers $240,
which opens the circuit to L225 (Decimal Shift)
so that the shift tappet will not be released, $240,
tansferred, also bypasses 5243 (Decimal Shift
Enable) in conjunction with K202-28 and 29,
Since the shift tappet does not release, the wipers
of $264 and $265 remain in their normal positions,
bridging common pads E and 8 shift pads D.

The multiplication circuits are basically the
same as during a normal multiplication, However,
during pre-shift, voltage is supplied to the right
hand shifter and right hand function table circuits
through K202-28 and 29, wansferred S240 and
normal $243 instead of through transferred S243.
After K202 drops during the first right hand cycle,
voltage is supplied to the right hand clutch cir-
cuits from §279-6 through CR227 and normal S243,
CR227 is necessary to isolate $279-6 from $279-7

with $279 home to prevent prematurely energizing
L230 (Multiplier Accumulator Clutch).

Depression of the C key transfers $241 and
$242 as well as $240, $241 and $242 wansfer the
right hand clutch circuits from the 8 shift wipers
of $277 (Right Hand Shifter Position Selector) and
§280 (Digit Selector) to the 7 shift wipers.
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NEGATIVE MULTIPLY AND NEGATIVE
PRE-MULTIPLY

With a negative multiply condition set up,
the next product generated will subtract from
crossfooter A during product transfer and will be
printed in red.

cB+
3
b
s231
RELEASE—,
NEG. MULT, 44 221
CONT. 49°-121°
PULSE MULT .
NEG. MULT. —

RELAYS

E

S232

MAN. NEG. n
MULT. KEY
K204 $260
20d—0 LANE 41
y -
22 s234

K204
NEG. MULT.

DISABLE PRE-MULT.

Fig, 11-11

Negative multiply may be indexed either
through control unit programming or by de -
pression of the negative multiply key. A Sensi-
matic cycle is always required, and to set up a
carriage controlled negative multiply crossfooter
A must be in a negative condition and totaled or
subtotaled. With carriage controls active, nega-
tive multiply remains indexed until a product
transfer cycle or until a sensimatic cycle with

the non-multiply key depressed. Release ot nega-
tive multiply may also be accomplished by mom -
entarily moving the carriage control disabling
lever to the rear.

Programmed negative multiply requires a
No, 3 pin in lane 41, Negative pre-multiply,
which is actually negative multiply and pre-
multiply indexed simultaneously, requires a
No, 5 pin,

As the Sensimatic is cycled during a nega-
tive total or subtotal of crossfooter A, $234
(C.F.A. Negative) closes as the pinions are cross-
shifted. A No. 3 or a No. 5 pin in lane 41 causes
the wiper of $260 (Lane 41) to be positioned to
bridge pads E, B and A, or pads E, C and B, re-
spectively. Pad A is used only with the multiple
factor storage feature.

At 49° 5221 closes to supply CB+ to S260-E
and B and through $234 and K204-28 and 29 to
pick K204 (Negative Multiply). With a No. §
pin active in lane 41, voltage is also supplied to
§260-C to pick K201 (Multiply) and set up a pre -
multiply condition. Ground is supplied to both
K201 and K204 through S233 (Non-Multiply Key)
in parallel with $225 (Gate Manual Disable Pre-
Multiply).

With the negative multiply key depressed,
§232 (Manual Negative Multiply Key) is closed
to bypass both S260 and S234 so that K204 may
be picked without special programming or cross-
footer A controls. '

K204-21 and 22 are designed to make before
K204-28 and 29 break providing a K204 hold cir-
cuit through K204-21 and 22 and $231 (Release
Negative Multiply.

With K204 picked, DS204 is illuminated
through R227 and K204-26 and 27 to provide a
visual indication that a negative multiply con-
dition has been set up.

As the transfer linkage is unlatched during
the clear cycle of the subsequent multiplication,
$256 (Gate C.F.A. Subtract) ransfers, L1232
(C.F.A. Subtract) is energized through $256 and
K204-26 and 27 to simulate control pins in lanes
7 (C.F.A. Subtract) and 12 (red ribbon). As the
product accumulator is meshed, the meshing
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link opens S231 to drop K204.
DECIMAL LIGHTS

Decimal point indication lights on the key-
board are provided as standard construction be -
tween columns 2 and 3 (.2), 5 and 6 (.5) and 8
and 9 (.8). These are illuminated through con-
trol unit programming to indicate in which key-
board columns amounts should be indexed.

With a control pin in lane 64, the light
is between columns 5 and 6. A control pin in
lane 65 produces a light between columns 8 and
9 and lack of a pin in either lane results in a
light between columns 2 and 3.

CB+ is supplied to the decimal lights
through CR244 (isolates MB+ from CB+) and R224.
Ground is supplied through $223 (Gate Multiply
Routine), S218 (Lane 64) and, if programmed,
§219 (Lane 65).

With no pin in either lane 64 and 65, the
circuit to DS201 (. 2) is completed through $218
and S219 in series, A pin in lane 64 transfers
$218 to complete the circuit to DS203 (.5). With
a pin in lane 65 the circuit to DS202 is completed
through $218 by transferred $219.

There is no decimal indication light with
the carriage controls inactive.

NON-MULTIPLY KEY

The non-multiply key is used to prevent
setting up a programmed pre-multiply or nega -
tive multiply condition by overriding the car~
riage controls, It also prevents setting up a re-
peat of machine operation, motor bar repeat or
carriage controlled repeat of keyboard.

The common ground circuit for K201 and
K204 is through normally closed $233 (Non-Multi-
ply Key) in parallel with §225 (Gate Manual Dis-
able Pre-Multiply). With the non-multiply key
depressed, ground is removgd fromoK201 and K204
while §225 is open from 40 to 130 of the Sensi-
matic cycle. Since the pick circuit for the relays
is through $221 (Pulse Multiply and Negative Multi-
ply Relays) from 49° to 121", the relays cannot be
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picked because of the open ground.

§225 serves two purposes. It prevents
dropping K201 if the non-multiply key is depress-
ed during a multiplication routine, which would
result in a wrong product, and it also prevents
dropping K201 or K204 if the key is accidentally
depressed at any time without cycling the Sensi-
matic,

CROSSFOOTER NON-CLEAR LOCK

The crossfooter non-clear lock control per-
mits blocking of the Sensimatic drive wip through
control unit programming if crossfooter A is not
clear, Depression of motor bar No, 1 disables the
lock.

To release the Sensimatic drive with car-
riage controls active L222 (Machine Trip) must
be energized through K201-23 and 24, K245-6
and 7 and a switch network consisting of three
parallel circuits. Normally closed S220 (Cross-
footer Non-Clear Lock - Lane 61) is in parallel
with normally open S255 (Release Non-Clear
Lock). Both of these switches are in parallel
with a switch network consisting of 5254 (C.F.A.
Sign) in series with S252 (+clear) and S253 (-
clear) which are in parallel,

With a control pin in lane 61 to open $220
and motor bar No. 1 normal, L222 can be ener-
gized only through $254 and either S252 or $253.
Either $252 or $253, but not both, can be closed
at one time. With crossfooter A clear in a plus
condition $252 is closed and with crossfooter A
clear in a minus condition §253 is closed. Both
switches are open when the crossfooter is not
clear, S$254 is normal with crossfooter A in a
plus condition and transferred with the cross-
footer minus. This forces the machine trip cir-
cuit to be through $252 with the crossfooter plus
and through $253 with the crossfooter minus. S254
is necessary because when one set of crossfooter
pinions is clear the other contains all nines.

Depression of motor bar No, 1 closes
$255 which bypasses the parallel switch net-
work to pick L222.

With carriage controls inactive, the
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Sec., 11

non-clear lock control is disabled since MB+
is then supplied directly to L222 through CR223.

CLEAR PRODUCT ACCUMULATOR

After prorating or after a power failure dur-
ing multiplication, it may be necessary to clear
the product accumulator, This may be done,
either by depression of the /A key with carriage
controls disabled or through control unit program-
ming.

Depression of the A\ key trips the Sensi-
matic drive and closes S248 (Manual Clear),
supplying MB+ to $222 (Pulse Multiplier Accu-
mulator Clutch). $222 is closed from 5° to
155" of the Sensimatic cycle to energize 1224
(Keyboard Stop), L236 (Symbol Slide Stop) and
L237 (Register Designation Stop) and to pick
L230 (Multiplier Accumulator Clutch) through
§210 (Home Multiplier Accumulator) and K201-4
and 5.

$212 (Pulse Total Bail) is closed from 45% ¢o
72° 30" of multiplier timing switch camshaft
rotation to energize L235 (Total Bail), which
partially indexes the product accumulator total
bail,

At160° 5210 (Home Multiplier Accumulator)
closes to pick L230 through K201-4 and 5 for a se-
cond product accumulator cycle.

Early in the second accumugator cycle the
total bail is latched in and at 183~ 30" §211
(Pulse Clapper Bail) closes to energize L234 to
latch the clapper reset bail in active position,
With the clappers held clear of the pinions, the
accumulator is cleared by rotating the pinions
until the total lobes limit on the total bail.

Carriage controlled clearing of the product
accumulator is accomplished in a similar manner
with a control pin active in lane 66. The Sensi-
matic drive must be tripped through a programmed
repeat or depression of a motor bar, CB+ is sup-
plied to S222 through S256 (Gate C.F.A subtract)
and S215 (Lane 66)., S256 is in the circuit to en-
sure that the meshing link has been reset before

the accumulator clutch is tripped for a clear ’

operation.

Resistor R225 across S215 is provided to hold
L234 if the carriage moves out of the stop posi-
tion before the clapper reset bail has been latched,

TAB DELAY RELAY (K245)

Because of the complex manner in which
it is controlled and since it has several uses, K245
will be treated separately.

K245 is actually a triple purpose, delay pick
relay, Its main function, however, is to delay
the trip of the Sensimatic drive until the program
unit has settled down after the carriage has been
tabulated or returned more than two inches.

With the carriage in a non-multiplying stop
position, depression of a motor bar transfers S287
(Drive Trip) to complete the ground circuit to
K245 through S257-NC (Full Power), S223 (Gate
Multiply Routine) and K201-1 and 2, CB+ is sup-
plied through CR246 which isolates CB+ from MB+.
When K245 picks, K245-6 and 7 complete the CB+
circuit to L222 (Machine Trip) through K201-23
and 24 and S220 (Lane 61) to release the Sensi-
matic drive,

cB+
CR246 SENSI GATE MULT.
DRIVE ROUTINE
v TRIP 35°-352°
S257
FULL PWR.
Fig, II-12

When the carriage is moving, $257 is
transferred to supply full power to the magnetic
carriage drive clutch and also to open the ground
circuit of K245. As the carriage reaches a non-
multiplying stop position, S257 normalizes and,
with a motor bar depressed or a repeat of ma-
chine operation set up, K245 begins to pick. The
slow pick characteristic of K245 causes a delay
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in closing K245-6 and 7 which complete the CB+
circuit to L222, This ensures alignment of con-
trol pins and tappets before the Sensimatic drive
trips. At 35° of the Sensimatic cycle $223 trans-
fers to drop K245.

Since it is sometimes desired to select a
motor bar in a multiply position, to prevent loss
of speed multiplication will begin w.thout de-
pression of a motor bar. In order to begin multi *
plication, however, K245 must be picked. There-
fore, since K201 already has been picked before
the carriage enters the multiply stop, K201-2 and
3 bypass S287 in the K245 ground circuit.

It is not necessary to delay the Sensimatic
drive wip through K245 when the carriage has
moved less than two inches since the carriage will
have been positioned before the Sensimatic cam-
shaft reaches its home position. A delay is pre-
vented by 5223 in conjunction with S287 (Drive
Trip). At 35° of the Sensimatic cycle, 8223
transfers to drop K245 by opening its ground cir-
cuit. $223 remains transferred until 352°. How-
ever, at 313°, $287 resets and, since 5223 is still
transferred, the ground circuit of K245 is remade
to repick K245. 1If, by this time, the carriage has
completed its movement, there is virtually no de-
lay of drive trip.

A second function of K245 is to provide an
alternate hold circuit for K201 to prevent acci-
dental release of K201 by lane 62 pins as the car-
riage moves between stops. As previously ex-
plained, K245 is always normal when the carriage
is moving. Therefore, a set of its normally clos-
ed contacts is used to bypass 5216 (Lane 62) con-
tacts with the carriage in motion.

In case it is desired to program a DPM
(Disable Pre-Multiply - Lane 62) and a PM
(Pre-Multiply - Lane 4l1) in the same carriage
position, diode CR245 between $260C and the
normally closed contact of S216 (Lane 62) is

required to prov1de an alternate hold circuit
for K201. At 35° of the Sensimatic cycle, 5223

transfers to drop K245 which will provide the

K201 hold through normally closed contacts. At
49°, 5221 closes to provide the pulse to pick K201.
If K245 does not have time to drop before K201
picks, without CR245 K201 would pick and imme-
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diately drop again repeatedly until K245 did drop
to provide the K201 hold. This would cause ex -
cessive burning of the K201 pick contacts. CR245,
however, provides a hold path as long as $221 is
closed.

The third purpose of K245 is to delay the
release of the decimal shift tappet until the car-
riage has settled in a stop position. This is
covered in detail in the discussion of the pre-
shift portion of the multiplication routine.

Arc suppression for K245 is provided by
CR250.

POWER SUPPLY

The DC power for the F2000 Computer is
provided by a full wave rectified power supply
mounted inside the rear gate of the machine
stand. An AC powered blower (B202, Fig. I1I1-13)
also mounted in the gate serves to cool the var-
ious electrical components.

The power transformer (T201) isolates the
DC electrical system from the power line and
through a center ~tapped secondary winding fa-
cilitates full wave rectification. Rectification
is provided by two silicon diode rectifiers (CR201
and CR202). A 5-ohm series resistor (R228) pre -
vents damage to the rectifiers by reducing the
charging current drawn by the filter capacitor
(C201) as the AC power is turned on. A 750-ohm
bleeder resistor (R221) provides voltage regulation
and also discharges the filter capacitor when the
AC power is turned off.

Since the current requirements of the F2000
are relatively high, a heavy duty AC relay (K205)
is used to control the main input. Depression of
the ON key closes $228 completing the AC circuit
to K205, The ON key is latched electromechani-
cally through the ON key latch solenoid L221. If
the line voltage is interrupted for a period long
enough to cause incorrect multiplication (more
than 200 milliseconds),,i.221 drops out to release

the ON key and surn off the AC power. Zener
diode CR206 ini series with L221 always drops 50 ’

volts when it is in a state of conduction so that
the voltage applied to L221 is 50 volts less than
the DC output of the power supply. This causes
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F201

R228

F202

250v

230V 4
Ot
150V 9

- 115V ?

i
Sk

CR201

— CR202
‘s a2 T2

;
0

Fig. 11-13

the solenoid to be more sensitive to voltage
fluctuations, producing a more reliable dropout
when the line voltage fails.

directly with the AC input and inversely with
the electrical load. An AC input of 115 volts
produces a nominal DC output of 130 volts with
the machine idling.

The DC output of the power supply varies

INTBRLOCXS FOR THE PICK CIRCUIT OF THE CLUTCH SOLENOIDS

CB+
_________________ N I ——-
LHS LHS j LES ¢ RHFT
sall 5236 sa2uh 3 ' s249
} RHFT
RHFT s2L9
s2L9 ? Lﬂg , s
s2 I R
LIFT | — 7 s2L7
s231
1
Follow 1 sy O
$219 Lol 1550-190° A .:r.loszoé .
2 5278 }5 10°-335
2
RES LAS RHFT LHFT Multiply
Clutch Clutch Clutch Clutch Clutch
Solenoid Solenoid Solenoid Solenoid Solenoid

1

Fig.11-14
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BLOCK DIAGRAM- CONTROL LOGIC

PINION SHAFT

CARRY MECHANISM

CLAPPER RESET

PRODUCT ACCUMULATOR TIMING o
COMPONENT UNIT TIMING

PLATEN CAMSHAFT

PULSE GENERATOR

PRE-SHIFT

INITIAL CONDITIONS
R.H.F.T. L.H.F.T.
LANE 63 CLUTCH SOL. ET. FOLLOW-UP CLUTCH SOL.
$217 — §278-1, -2
CLOSES L227 CLOSE 1229
> PICKS PICKS
DIR. KEY
BLOCK SOL.
Lo23 ____*_ Y
PICKS
TAB DELAY R.H.F.T. L.H.F.T.
RELAY K245 ¥y DISK DISK
PICKS POSITIONS POSITIONS
DR, KEY
INTERLOCK SW ¥
5284
CLOSES
MULT. RELAY F.T. POSITION
o - 7 SELECTOR
e $276 OPENS
DROPS L227 >
INTERLOCK SW,|
START RELAY S249
K202 CLOSED
PICKS
MULT. ACCUM/
i CLUTCH SOL.
1230
ol  PICKS
DECINAL SHIFT IIE)ECIMAL SHIFT
SOLENOID _[ENABLE SWITCH| OPEN D-Z INTERLOCK SW.
225 s245 SWITCH $247
ProKS TRANSFERS DROPS 1226 CLOSED
Y | —
R.H.S
PIN IN LANE 44 -H. 5.
oS Tone cuigézsﬂ SoL.
$264 AND 5265
PICKS
—_— L.H.S. L.H.S.
s [}, roiow-ue CLUTCH SOL.
POSITIONS §279-1, -2 * L228
CLOSE PICKS
L.H.S.
DISK
POSITIONS
Fig. 1-15
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ADD
BACKUP | ADD RIGHT HAND COMPONENTS BACK UP | cdimes
POSITION
CARRY RESET | INITIAL CARRY POSITION carmy wipers| CARRY PULSE ($208)
Icu»zn I CLAPPER
RESET RESET
20 40 60 80 100 120 KO 160 180 200 220 240 260 280 300 320 340
© 20 30 40 50 elo ™ ao %0 100 o 120 130 u:so 150 160 170
B RoKE 14° PLATEN SENSING s
!
l'5° CURRENT TO PULSE GENERATOR 1A,
] : :
_— ———-d ___d
1 ] |
|
|
START RELAY GATER, H, F. T
HOLD SWITCH CLUTCH SOL. : F. T. FOLLOW UP)
§278-1, -2
5205 5202 1 CLOSE
OPENS CLOSES |
INTERLOCK SW.J |
I 5237 ) |
CLOSES : A )
)
START RELAY ! R H. F. T. h START
K202 ) CLUTCH SOL, \ POSITIONING
DROPS 1 L1227 i1 ] RHFET.
| PICKS ) DISK
t 1
INTERLOCK SW. : |
- 5236 |
CLOSES :
PULSE SHIFTER \
INTERLOCK )
5201 |
CLOSES |
|
!
1
4 ! L. H. S.
|
SHIFTER INTLK,| | Fso;:,';,c_)}'f [;P
RELAY 1 CLOSE
K203 '
PICKS :
[}
¥ |
|
R H. S. : START
| CLUTCH sOL, [ POSITIONING
1226 \ R H. S,
PICKS : DISK
i
{ ]
L H F. T :
- T. FOLLOW U CLUTCH SOL. | INTERLOCK SW.| |
52781, -2 1229 - 5235 |
OPENS DROPS INTERLOCK SW.{ | OPENS TO
5245 £ DROP K203 ENABLE L. H,
CLOSES INTERLOCKS
s214
CLOSES
L. H, S, L. H, S, N ‘
.| FoLLow uP CLUTCH SOL. _ff TEZL;:K SW. ~ IMuLt. Accum,
§279-1, -2 1228 . i
OPENS DROPS CLOSES CLUTL(;I;OSOL'
PICKS

Fig, 1I-16
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A
BACKUP |  ADD LEFT HAND COMPONENTS _BACK UP | carntes
P To
CARRY RESET | INITIAL CARRY POSITION carv winers|  CARRY PULSE (5208) |
Icu»zul l CLAPPER
RESET RESET
20 40 ep @ 100 120 140 160 180 200 220 240 260 280 X0 320 340
9 200 200 220 230 240 250 260 270 280 290 300 3C 30 30 M0 350
BEGIN L. H. -
ke " ioee PLATEN SENSING 295
I
ln95° CURRENT TO PULSE GENERATOR 290°|
' T
e ——— e 4 '
: |
e /
IGATE L. H. F. T| :
CLUTCH SOL. \
5204 |
CLOSES |
l
1
R !
—i \
| L. H. F.'T. ) START
| | CLUTCH sOL. 1| posiTIONING |
| L229 T L H. F. T.
;, PICKS ) DISK
1
!
' l
I 1
! l
I
|
. GATE L. H, S. |
CLUTCH SOL. :
5203 )
CLOSES !
|
]
[}
|
— PN L. H, s. ! START
CLUTCH sOL, | ! | POSITIONING |
L228 ; - L. H. S,
PICKS | DISK
» |
|
!
(---
]
]
ENABLE R, H,
INTERLOCKS
5206
CLOSES
F.T. POSITION R H. F T
SELECTOR CLUTCH SOL. _ INTERSZ‘;K SW.
52176 L227 cLos A A
OPENS DROPS £s
$=MULT. ACCUM.
CLUTCH SOL.
L1230
> PICKS
R H. S,
| open D-z CLUTCH $OL. _ |INTERLOCK SW.
™ switch 1226 > s247
DROPS CLOSES
Fig, I1-17
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ADD
BACK UP I ADD RIGHT HAND COMPONENTS BACK UP I CARRIES
POSITION
CARRY RESET | INITIAL CARRY POSITION carsy wipers| CARRY PULSE (S208)
Icu»sn ) ] CLAPPER
RESET RESET
20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
10 20 30 40 50 e:o 70 3‘) % n:)o lio |éo az:r;o IéO |5:o T;{o !':IO
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: !
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|
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] ]
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) |
1
! |
|
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1 |
] I
| |
|
I
PULSE SHIFTER :
— INTERLOCK i
5201 |
CLOSES !
]
|
I
4 I
|
SHIFTER INTER. !
RELAY K203 !
PICKS !
]
! L H s,
! ' FOLLOW UP
| §279-1, -2
! CLOSE
R. H. S. !
CLUTCH SOL. : 7
e ————— L226 |
PICKS L
| START
| | postTioNING
y vl o rREs
) DISK
$235 :
OPENS TO
DROP K203
ENABLE L, H.
LH E T INTERLOCK
F. T. FOLLOW UP| to ot INTERLOCK SW,| s214
» 5278-1, -2 cwg:;;sou > 5245 < CLOSES
OPEN
DROPS CLOSES
A
#|MULT, ACCUM,
L H S L H s CLUTCH SOL,
_ | FOLLOW UP | CLUTCH sOL. _ INTERLOCK SW,) - 1230
§279-1, -2 L228 5244 PICKS
OPEN DROPS CLOSES

Fig. II-18
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BACK UP L ADD LEFT HAND COMPONENTS BACK UP CARDES
CARRY RESET | INITIAL CARRY POSITION Carnv wiess|  CARKY PULSE (5208)
CLAPPER CLAPPER
—[ HESETL I RESET -
20 43 i jo 100- 1220 ﬁu}o 160 |:eo 2<:)o 220 240 260 2%;0 3<'Jo 3io 3{;0

M t T t + t +

190 2c'lo 210 zéo 230 240 250 260 210 280 290 300 ino 320 30 M0 350
| > i " ¢ ¢ ;

FECLR PLATEN SENSING 295] —

STOKE |'94°

s CURRENT TO PULSE GENERATOR 2907
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CLUTCH SOL. H
5203 |
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1
|
[}
]
]
|
]
|
!
1
I
1

ENABLE R, H,

INTERLOCKS

5208
CLOSES
R. H, SHIFTER R H.S. INTERLOCK SW.
5277 CLUTCH SOL, s247
OPENS IN L226 DROPS CLOSES
POSITION 21 IN POSITION 21 y

R. O. RELEASE
L231
PICKS

PIN IN LANES
42 AND 43

POSITION
$261, 2, 3 FOR
R. O,AND CLEAR|

Fig. II-19

| CLUTCH sOL.

MULT., ACCUM.

L230
PICKS
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BACK UP [ ADD ROUND OFF PULSE BACK UP [ CAAR%'::ES
CARRY RESET | INITIAL CARRY POSITION canay wipens| CARRY PULSE-S208 |
CL""ER[ r CLAPPER
Reser RESET
20 40 60 B0 10 120 140 160 180 200 220 240 260 280 300 20 340
o 20 30 40 0 6 70 80 % 100 10O 120 130 M0 150 160 170
PLTRowe 1+ PLATEN SENSING s
Mg il o
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| 1
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]
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BAIL SWITCH |
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|
|
|
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SOLENOID $280 HOLD |
L235 FOR K201 {
PICKS OPENS IN |
POSITION 21 |
|
|
1
|
|
|
|
|
|
|
T |
|
|
I
I
|
|
|
|
|
ENABLE L. H,
INTERLOCKS
s214
CLOSES
L. H, s.
g L. H. S, MULT. ACCUM,|
FOLLOW UP CLUTCH SOL. INTERLOCK SW. CLUTCH SOL.
& 5270-1, -2 f—ipt T oo 5244 1230
OPEN IN DROPS CLOSES PICKS
POSITION 21

Fig, I1-20
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BACK UP [ ACCUMULATE CLEAR PULSES [ BACK UP I
CLAPPER CLAPPER
I RESET l RESET
[sr TOTAL BAIL IN ACTIVE POSITION 316°
[36° TOTAL LATCH BAIL ACTIVE 36
20 40 60 80 100 120 WO 160 180 200 220 240 260 280 300 320 340
— " ' X r + } ' } f } ' ' } f
190 200 210 220 230 240 250 260 270 260 230 360 30 320 330 340 350
[194° PLATEN SENSING 295“[
oW
[es> 5209 SUPPLIES "9 PULSE FOR CLEAR 290
T
_______________________ ' ' \
! PRl !
[] '
]
GATE MESHING | !
HOLD MULT, CONTROL SOL. | |
RELAY SWITCH §213 |
§207 CLOSES 1
OPENS |
]
|
1
\ | | !
]
MESHING !
MULT. RELAY K201-23, -24 1
» K201 & CONTACTS > C°N:2§2“ soL.| 1
1
DROPS CLOSE ook !
i
'
r i .
1
MACH. TRIP |
R H. S.
CLUTCH SOL, SOL, 1222 !
PICKS IF
1226 |
it 5287 Is )
TRANSFERRED !
I
1
'
]
i
L. H, S. ]
FOLLOW UP Hg;f,gfg C_I:‘ '
$279-1, -2 oo "
CLOSE !
GATE L. H. S.
CLUTCH sOL.
5203
R. H. S. CLOSES
CLUTCH SOL.
1226
DROPS ]
& LHS
K201-26-27 .S
CONTACTS o CLUTCH sOL.
CLOSE L228
PICKS
N
L. H. S.
FOLLOW UP
$279-1, -2
OPEN
L. H. S.
CLUTCH SOL.
1228
DROPS
Fig. 11-21
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OUTLINE OF MULTIPLICATION ON F2000

Including Pick-Ups of Multiplier, Multiplicand,
Pre~Multiply and Multiply Routine

Index and extend multiplier (MP)

l. Sensimatic cycle with 2 pin in lane 3l.

Index and extend multiplicand (MC)

1. Sensimatic cycle with 2 pin in lane 33,

Pre-Multiply ‘

l. Sensimatic cycle with 7 or 5 pin in lane 41 (this pick
and holds K 201 and,thru points 24 and 25 of X 201,
machine block L 222 is picked to prevent next sensimatic
cycle till product is ready to transfer)

Multiply Routine

1. Pick start relay (K 202); this requires L conditions:

(1) Sensimatic home (res S 223)
(2) Carriage on a stop (re: S 226)
(3) An X pin in lane 48 (re: S 217)
(L) K 201 picked in next previous stop (res K 201=-
2 and 30)
Note: L 223 directional key block will also be picked
when K 202 picks.

2. Pick L 225 which releases tappet in lane Ll to sense pro-
grammed Decimal Shift. (Sensing lever in lane Ll transfers
S 243 and moves wipers in S 26l and 8 265 to position
designated by pin length)

Note: If "C" or"M" key was used goimg into multiply routine, 5273
L 225 will not be picked because of S 240 and S -ZB-will
not be transferred. Also, wipers in S 26h and S 265 will
not be positioned. This, in effect, will override pro-
grammed Decimal Shift and allow S 241 and S 242 to determine
whether an 8 Shift or 7 Shift is to be used.

3. Position all discs in components unit, in preparation to
start pulse routing (all discs go regardless of interlocks,
res X 202) ;

é\ (1) R.H.S. to first position determined by S 26k and
. D-Z switchesg(S 279 is pinned to same shaft as
i R.H.S. so it goes to same position.)

A9 \f (2) L.H.S. to first position determined by R.H.S.

T~ through follow up circuit (S 280 digit melector
is on back of L.H.S. disc so it goes to same
position.)



Nose
Note -
If right & left disks are not in théﬁSéme*posiﬁion'wipers #1 &2

will be connected §foldow up)



(3) R.H.F.T. to first position determined by K 202 -
25 and 26 and value of rightmost digit in multiplier
storage (S .278 is pinned to same shaft as R.H.F.T.
s0 it moves with ReHiFeTe)o

(L) LoH.F.T. to first position determined by ReHeF.T.
through follow up circuitf S27¢).

First right hand platen stroke (via S 206)

(1) Break start relay hold (via S 205)

(2) Pulse route produces right hand components of
first MP digit times MC (15° - 110° of S 209).

(3) Carry signal anticipates need for carries(138° -
170%/of s 208),

(L) ReH.F.T. finds new position as platen moves away
from it (120° - 270° of S 202 =~ through digit
selector, MP storage and R.H.F.T. position selector).

(5) ReHoSe finds new position as platen moves away
from it (121° = 132° 5r § 201 — through single
pogition shift from K 203 and subsequent shifting
via D=Z switches), ‘

(6) Notes Since K 202 has been dropped and S 203 and
S 204 opened at 90° - 31i5° L,H,F.T. and L.H.S.
will not follow-up 'til after left platen stroke.

First left hand platen stroke (via S 21l)
(1) Pulse route produces left hand components of first
~ MP digit times MC (195° - 290° of S 209)
(2) Carry signal anticipates need for carries (318° -
350° of S 208)

(3) Left hand function table and left hand shifter
follow=up to right hand discs positions via follow=—
up circuits S 278 and S 279 respectively at 315°
(res S 203 and S 204). Notes Digit selector, .

S 280 moves with L.H.S. o
Repeat steps D=L and D=5 for each significant digit in MP
storage with following exceptionss

(1) After X 202 was broken in first right platen -
stroke it did not pick again so it would not have
to be broken again.

(2) After last MP digit, R.H.S. will go to position 21
and fire L 231 (round off release) which allows
lanes 42 and L3 to become active. B4 will also
be made available to S 212 via K 201 - 9 and 8.

(3) After last MP digit, R.H.F.T. will not re-position.

Last right platen stroke (Round Off)
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(1)
(2)

(3)
(L)

5 Pulse from pulse generator to column designated
by lanes L2 and L3.

Carry signal anticipates need for carry on round
off.

Total bail set up by L 235 at L45° via S 212,
Note: R.H.S. does not re-position as on other
right platen strokes since S 279 control circuits
have cut off S 201.

Last left platen stroke (Clear after Round Off)

(1)
(2)

S 209 sends 9 pulses to columns designated by
lanes 42 and L3.

Total bail dropped in at beginning of stroke so
that pinions in the designated columns would limit
at cipher instead of just adding 9's.

Note:s If no round off and no clear was scheduled,
pinions would limit on clappers and stay where
they were, however, the last right and left strokes
of the platen would still take place.,

Transfer Product. During last Ieft platen stroke the oper~-
ation of S 207 (which lost its jumper when S 280 reached
position 21) breaks hold circuit for K 201 at 290° causing
the following to happens

(1)
(2)

(3)

(L)

(5)

27
R.H.S. goes to position O (Home) via S.2$éi~3 and lL.
L.H.S. follows R.H.S. to position O (Home) via
follow up circuit S 279-1 and 2.
Lost B+ for carry signal and machine block (K 201 -
2Ly and 25 opened).
Note: Machine block could be held if crossfooter
non clear lock were called for and crossfooter was
not clear.
Fire mesh control solenoid (L 233) via K 201 -
2 and 1 and S 213, The mesh control mechanism sets
up snatcher bail, transfers S 256 anticipating
negative multiply and makes transfer linkage move
to a position where it will be active with sensi-
matic cycle.
Sensimatic drive tripped by motor bar or RPT from
previous stop causes sensimatic cycle which pulls
transfer linkage (via arm driven by main camshaft)
to drive total bail in and mesh accumulator pinions
with add racks. A helper rack turns pinion shaft
so that pinions move at same speed as add racks
until pinions limit on total bailj then studs of
add racks enter lock plates and transfer of pro-
duct has been effected.  (Notes directional key
block was released by a stud on the sensimatie
camshaft during the transfer cycle.)

-3 -



Burroughs

SERIES F2000
COMPUTER

INSTRUCTION BOOK

Section IlI

MECHANISMS AND
ADJUSTMENTS

Printed in U.S. America 12-1-62 For Form 3747



2 Burroughs - Series F2000 Instruction Book Section III

TABLE OF CONTENTS

MECHANISMS AND ADJUSTMENTS

Page No.

Onand Off KEyS o o o o o o o ¢ v o o v o o ¢ o o o v o o o 0 o s o oo oo s oo oooooss
DElta KEY « « o o o o o o o o s o o o o s o s o s o s o s o o s s oo o oo oo s s oo oo
Symbol Stop S01enoid v o ¢+ o ¢ 4 4 o e e e et e bt e e e e s e e e e e e e
Negative Multiply K@y e o o o o o o o o e o s e o o o s o o s o s s o s o o o s o o s oo
Non-Multiply KEY o o o o o o 6 o s o s o o o s o o o o o s s 0 0 o s 8 s 0 056 0000
Motor Bar #1 Releases NON-Clear LOCK « « « v o o o s o o s s o o o o 0 o o s s o o oo s s
'CarriageControlLevertoTransfer8230............................
CandMEKEYS o v o o o o s o o o s s v o s s s a s s o s s s o s s os oo sesoseons
Register Designation Blocking Solenoid « ¢ o o o ¢ ¢ ¢ v o o o o o 0 o s o o o s o 0 0 00 0
Machine Trip Interlock Solenoid o « ¢« ¢ o o o o ¢ o o o o o o o s s ¢ o 0 0 06 000000
Machine Trip SWIitCh . v + « « ¢ o ¢ o ¢ ¢ o o o o ¢ o o ¢ 0 0 s 0 ¢ ¢ s s s s 0 0 000 oo
Directional Key Block and Interlock SWitch « « ¢ o 4 ¢ o v v 0 0 o 0 0 0 s 0 o 0 0 0 s o o v
Decimal Indicator LAINPS o « o o o o o o o o o o o o o o o o o o o o o oo o oo o oo oo
Magnetic Clutch and Full POwer SWitch « ¢« ¢« ¢ ¢ v o ¢ ¢t v o 0 0 0 0t 0 0 v 0 0 0 0 s o 0 s
Full Power Interlock SWitCh « ¢ & v v v 6 o o 0 0 v 0 v v o o 0 v s e v s 0 s o oo o o o s oo
CF "A" Negative SWitch 8234 + . ¢ ¢ v ¢ o ¢ ¢ 4 o e o o v v o 0 0 e v s s s o 0o oo oone
Negative Multiply Release SWitCh o o o o o ¢ o v 0 o 0o 0 v 0 o o 0 e v 0 0 o o 0 0 0 0 0o o
CF "A" Subtract SWitCh ¢ v ¢ 4 ¢ 4t 6 o e o o o s s e o 0 0 s 0 0 s s 0 s 0 s s 0 s s 0 ons
Indexing of CF "A" Subtract and Red Ribbon . &« v 4 ¢ v e 0 e v v 0 &t e v 0o 0 e v 00 oo
In-TabSwitches . . . . .t i it it ittt i ittt ittt e oo sonassssanss
Motor Friction CIutch v . 4 v v v 0 v v e e b e e o e o v e v ot a s o s o oo oo
Gear Box . . . ‘

Lane32-Prorate.!@.-......,..............................

O 00D D R B W W

—
o

.
.
.
.
.
e e e e el vl el
2O Ut W W NN

- Operand Storage Units « o o o o o o oo e e e s e e s e s e ee e 18
Printed Circuit Switch Assembly « « + + W% B £
Lanes41,42and43....-..-... ® o ® o o e 8 0 0 0 3 6 0 s s s s s s 0 0 e o 19

Lane 44 and Decimal Shift Enable SWitCh « « « o o o ¢ o o o o ¢ o 0 o o s 6 s o s ¢ o 000
Electrical Lane SWitChes o« o o o o ¢ o ¢ ¢ o 6 o o o o o 0 6 6 0 ¢ 0600000 oossoees
Computer Timing Cam ASSEINBLY « o o o ¢ o o v o s s s o o o o s s o v s o v o oo asoas
Sensimatic Timing Cam Assembly « « o o ¢ ¢ o ¢ o o ¢ 0 0 0 o o v s o s 0 00 0 00 0o o
Pulse GENerator « « o o o o o o o o o o 5 5 s o o o s o 6 ¢ 6 6 ¢ 6 06 3 6.6 608 o000
Drive Unit Assembly o o o ¢ « « o o o o ¢ ¢ s o s 6 6 0 5 0 0 00 6808 600600000
Components Uit e o « o o o o o o 4 a o a0 s o s ¢ s o s s s s s o s o0 o000 0000
The Product ACCUIMUIATOT '« o + o o s o o o¥ o « o « o s s s o s 6.5 s 6 oo s oo oo s o
20 Place CLEAr « o « s o o o o s ¢ s o o o a o s « o o s o s s s oo oo s s s s s o s e oass
Keyboard StOPs « « o ¢ o ¢ ¢ 0 o o o o s o 6 s s s 0 0 b o s s s b e s e e e s s e e e e s
Side Insertion Control UNit e « o e o o o o o o s ¢ o o s o s 6 ¢ o o ¢ 0 060 06080060000
LatchPlateAssembly...Q..........................’.7

.
.
.
.

W W W NN NNDNDDNDDN
gﬁwooomrhwwwr-lo



Sec. III

Burroughs - Series F2000 Instruction Book 3

'ON AND OFF KEYS

Depression of "On" key A, through keystem
Q, will swing lip I of bellcrank D away from the
plunger of switch G (§228) allowing its points to
transfer. With the "On" key depressed and sole-
noid M (L221) energized, the hook of clapper
latch P will latch keystem Q in a depressed posi-
tion, allowing the points of switch G to remain
transferred,

Depression of "Off" key B, through Keystem
C, will swing lip J of bellcrank E away from the
plunger of switch K (§229) allowing its points to
transfer, This breaks the circuit to solenoid M
and allows the "On" key mechanism to restore to
normal.

NN

=S

p—
X

Fig. I-1 K

TESTS AND ADJUSTMENTS

K7-4-3 With "On" and "Off" keys normal and
bellcranks D and E limiting against stud H,
there should be . 025" to . 030" clearance

between lips J and I and the bodies of switches

G and K.

To Adjust, weave lips J and I as required.
Reason: To ensure that the switch points are
transferred at normal without overdriving

the switch plunger. ‘

Printed in U.S. America 12-1-62

K7-4-5 With the "On" key A depressed and clap-
per latch P held against its core, clapper
latch P should have at least full hold on key-
stem Q and should not exceed full hold plus
.010", Clapper latch P should drop freely
onto the step of keystem Q.

To Adjust, loosen screws N and position
bracket O.

Reason: To provide the correct hold for re-
taining the On key in its depressed position.

K7-4-6 With solenoid M de-energized, there
should be . 005" to . 010" passing clearance
between the projection of clapper P and low-
er portion of keystem Q.

To Adjust, bend clapper retainer L as required.
Reason: To ensure pulling clapper P against
solenoid M.

"/\" (DELTA) KEY

Depression of the '/\" key with the carriage
control lever in its rearward position trips the
sensimatic drive and releases switch E (5248).

As key lever A is depressed, lip D moves
away from the actuator of switch E (5248) allow-
ing its points to transfer. Arm G of key lever A
rocks arm F through its stud tripping the sensi-
matic drive.

Fig, III-2

TESTS AND ADJUSTMENTS
K7-4-3 With "\’ key normal and key lever
limiting on stud C, there should be . 025" to
. 030" clearance between lip D and the body
of switch E.
To Adjust, weave lip D as required.
Reason: To ensure transferring switch point
at normal without overdriving actuator or
limiting on switch body.

For Form 3747
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SYMBOL STOP SOLENOID

Located on the right side of the machine,
symbol stop solenoid L236 is used to prevent the
movement of the symbol slides when a 20 place
clear is taken, in order that the Delta sign (A)
only will print.

When solenoid L236 is energized and attracts
clapper G, bail C will be free to pivot when the
Sensimatic is operated. As cam Irotates, symbol
restoring arm A is pivoted, expanding spring D
and releasing bail C, which is pivoted upward by
spring H to block the symbol slides. As arm A
is restored to normal by spring D, bail C is reset
on clapper G by stud B.

Fig. IM-3

TESTS AND ADJUSTMENTS

PR13-1 With the machine normal and the top of
clapper G tilted away from the machine, the
step of bail C should have at lease a full side
hold on the upper surface of clapper G.

To Adjust, loosen solenoid bracket mounting
nut and position as required.

Reason: To provide a limit for bail C during
a machine operation when the solenoid is
not energized.

PR13-2 With the machine normal, clapper G
should limit against the vertical surface of
the lower step on bail C.

To Adjust, bend clapper retainer F as required.
Reason: To ensure that the step of bail C
will have a full hold on clapper G.

PR13-3 With the machine normal, there should
be . 010" to . 015" clearance between the
upper surface of clapper G and the lower
step of bail C.

To Adjust, tip the front of the solenoid
bracket up or down as required.

Reason: To ensure the restoring of clapper G
under the step of bail C.

PR13-4 During the early portion of the machine

cycle, when solenoid L236 is not energized,

the projections on the symbol indexing slides

should clear bail C and when solenoid L236

is energized, the projections on the symbol

indexing slides should have a full hold on

bail C.

To Adjust, recheck PR13-3.

Reason: To ensure blocking or indexing of
the symbol indexing slides.

NEGATIVE MULTIPLY KEY

Depression of the negative multiply key pro-
vides a manual control of multiplication so that
the next product will be subtracted from the cross-
footer and ribbon shift indexed.

Rocking of bellcrank N moves its lip away
from the actuator of switch M (§232) allowing
its points to transfer. i

TEST AND ADJUSTMENT

K7-4-3 With negative multiply key normal and
bellcrank N limiting on stud L, there should
be . 025" to .030" clearance between the lip
of N and the body of switch M.

To Adjust, weave the lip of N as required.
Reason: To ensure that the switch points are
transferred at normal without overdriving

the switch plunger.
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Fig, II1-4

NON-MULTIPLY KEY

Depression of the non-multiplying key pre-
vents indexing of pre-multiply functions and
disables repeat of machine operation, repeat of
keyboard and motor bar repeat.

Rocking of bellcrank O moves lip J away
from the actuator of switch K (§233) allowing
its points to transfer. As bellcrank O is rocked,
link I pivots bellcrank A, swinging stud B down
to block forward movement of arm D and to pos-
ition trap latch H behind projection E on slide G,
preventing rearward movement of slide G.

TESTS AND ADJUSTMENTS

K7-4-1 With the non-multiplying key latched
down, latch H should have no less than full
hold on projection E of slide G but should
not bottom on slide G.

To Adjust, bend forward arm of bellcrank A
as required.

Reason: To prevent indexing repeat of
machine and keyboard operations.

Printed in U.S, America 12-1-62

K7-4-2 With the non-multiplying key latched
down, stud B should have no less than full
hold on the vertical surface of step on bail
D and stud B should have passing clearance, .
not to exceed , 030", with the vertical sur-
face of the step on bail D.

To Adjust, weave the rear portion of bail D
as required.

Reason: To prevent indexing of motor bar
repeat.

K7-4-3 With the non-multiply key normal and
bellcrank O limiting against stud L, there
should be . 025" to . 030" clearance between
lip J and the body of switch K.

To Adjust, weave lip ] as required.

Reason: To ensure transferring the switch at
normal without overdriving the switch
plunger.

For Form 37417
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MOTOR BAR #1 RELEASES NON -CLEAR LOCK

A crossfooter non-clear lock can be released
by wansferring the points of $255 from the de-
pression of motor bar #1.

The points of $255 are transferred by lip D
when motor bar #1 is depressed through bellcrank
F, link E and bail C.

Fig. I1I-5

TESTS AND ADJUSTMENTS

A21-1-1 With motor bar #1 normal, ther should
be clearance, not to exceed ., 005", between
lip D and the plunger of $255.

To Adjust, weave bail C as required.
Reason: To ensure transferring switch $255
with motor bar #1 depressed.

CARRIA GE CONTROL LEVER TO TRANSFER S230

CB+ and MB+ voltages to the computer are
controlled by the position of the camriage control
lever,

When lever A is in a forward position, the
points of S230 are transferred through lip B of
bail G and link H to supply CB+. When lever A
is in a rearward position of the points of $230 are
normal to supply MB+.

TEST AND ADJUSTMENT

Cl1-2-1 With lever A in a forward position, the
actuator of S230 should be depressed to with-
in . 025" to .030" of switch body.

To Adjust, weave bail G as required.
Reason: To ensure positive transfer of the
points of $230.

C & M KEYS

The C & M keys are used by the operator to
change the programmed shift of the machine,
from a unit price multiplication to a price per
hundred by depression of the C key, or a price
per thousand from depression the M key.

On 5/8" tab machines depression of the C
key transfers the points of switches $241 and
§242 through bellcrank C. The lip on bellcrank
C pivots bellcrank B, transferring the points of
§240. Depression of the M key transfers the
points of $240 through bellcrank B.

Fig. 11I-6
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TESTS AND ADJUSTMENTS With the mechanism normal, actuator bails
J and K limit on post H and hold the switch
K1-1 With the M key held depressed, there plungers depressed.
should be . 005" to . 010" clearance be- Depression of the "C" key cams slide B
tween keylever B and the body of switch forward to rock both actuator bails J and K clear
§240. of all three switch plungers. This permits the
To Adjust, weave keylever B at the end normally closed switch contacts to close.
which contacts keystem E. As the "M" key is depressed, slide F is
Reason: To ensure closing switch §240 with- cammed forward to rock only actuator bail K.
out overdriving the plunger or limiting This permits the contacts of only S240 to normal-
keylever. ize.

K1-2 With the C key held depressed, there
should be . 005" to . 010" clearance between
keylevers B and C and the body of their re-
spective switch.

To Adjust, weave keylever C at the end
which contacts keystem D.

Reason: To ensure closing switches §240,
§241 and S242 without overdriving the
plunger or limiting keylever C.

TESTS AND ADJUSTMENTS

K1-1-1 With the "G" and "M" keys normal,
there should be . 025" to . 030" clearance
between the ears of the actuator bails and
the switch bodies.

To Adjust, weave the ears of the actuator

K J H » Fi bails as required where contact is made with
ig. III-7 .
the switch plungers.

On 1/10" tab machines the "C" and "M"
keys serve the same purpose as those on earlier
machines. The physical layout and mechanical
operation of the parts, however, are considerably
different.

Reason: To ensure wransferring the switches
without overdriving their plungers.

Printed in U,S, America 12-1-62 «  For Form 3747
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REGISTER DESIGNATION BLOCKING SOLENOID Reason: To ensure sufficient blocking hold
on register designation rack A and to ensure
The register designation blocking solenoid clapper D limiting on the core of solenoid
located at the front of the machine to the left of B for maximum efficiency.
the decimal indicator lights, prevents printing PR5-2-2 With clapper D held against its core and
the register symbol when a 20 place clear is register nine selected, manually cycle the
taken. machine. The stud on the latch of rack A
When solenoid B is energized clapper D should enter the cipher tooth space of the lock
pivots arm G in front of the stud in rack A block- plate centrally, S
ing its movement. To Adjust, recheck step B of PR5-2-1.
A Reason: To ensure free entry of the stud into

the cipher tooth space of the lock plate.
PR5-2-3 With clapper D limiting against clapper
retainer C, there should be . 020" to .025"
air gap between the button on clapper D and
the core of solenoid B.
To Adjust, weave retainer C, as required.
Reason: To ensure that bail G clears rack A
with clapper D normal and for minimum
air gap.

MACHINE TRIP INTERLOCK SOLENOID

The machine trip interlock solenoid is locat-
ed on the outside of the left auxiliary sideframe
and is used to block the Sensimatic drive trip.
The difference in the earlier 5/8" tab and the
present 1/10" tab machines is that solenoid L222
must be energized to permit drive trip on 1/10"
tab machines, whereas on 5/8" tab machines
energizing L222 prevented drive trip.

Fig. III-8

TESTS AND ADJUSTMENTS

PR5-2-1 Manually cycle the machine until re-
gister designation rack A reaches its maxi-
mum rearward travel (approx. 90°), With
clapper D held against its core, bail G
should:

(a) align centrally with square stud of rack A.
(b) have at least 3/4 hold on the square stud
of rack A without binding on the vertical
surface of the step of bail G.
(c) have at least 3/4 hold on the square stud
of rack A without binding on the horizon-
tal surface of the step of bail G,
To Adjust, (a) bend rear arm of bail G.
(b) starting with the high side at 12 o'clock
turn eccentric screw F as required.
(c) bend front projection E of bail G as re- Fig. III-9
quired.




Sec. III

Burroughs - Series F2000 Instruction Book 9

When solenoid L222 is de-energized, spring
F urges clapper E against link G which rocks bail
C to position hook A over the ear of trip bail B
and thereby prevents drive trip. When solenoid
L222 is energized, clapper E through link G and
bail C raises hook A to allow drive trip bail B to
move forward and release the clutch dog release
arm.

TESTS AND ADJUSTMENTS

P7-1-2 There should be . 010" to . 015" passing
clearance between hook A and the ear of
bail B (see insert 1) with clapper E held
against its core, '

To Adjust, loosen solenoid bracket mounting
screws and position as required.

Reason: To prevent a false limit and to en-
sure release of trip bail B by hook A.

P7-2-1 There should be . 010" to . 015" clearance
between the straight portion of hook A and
the top edge of the ear of bail B (see insert
2) with clapper E normal.

To Adjust, weave retainer D. 4
Reason: To ensure sufficient hold of hook A
on the ear of bail B to prevent drive trip.

MACHINE TRIP SWITCH

In order to eliminate the necessity of keep-
ing L222 energized for long periods of time,
machine trip switch §287 is wired into the ground
circuit of L222 (1/10" tab machines only). The
ground circuit to L222 is completed only when
drive trip is set up.

Fig. III-10

Printed in U,S, America 12-1-62

With wip shaft A normal, spring F through
lever C holds the points of $287 transferred. As
drive trip is set up, trip shaft A rocks lever C
away from the plunger of S287, permitting the
switch to normalize and complete the ground
circuit of L222 through the N, C. contacts of
52817,

TESTS AND ADJUSTMENTS

P19-1 With trip shaft A normal and lever C
limiting against stud D, there should be
. 050" to . 060" clearance between ear E
and the body of $287.

To Adjust, weave ear E as required.

Reason: To prevent energizing the machine
blocking solenoid (L222) with the machine
normal,

P19-2 With a control key partially depressed,
depress motor bar 2. The contact of $287
should not transfer.

To Adjust, bend ear B as required.

Reason: To prevent energizing L222 improp-
erly.

P19-3 With trip shaft A in a tripped position,
there should be no less than . 020" clearance
between ear E and the plunger of S2817.

To Adjust, recheck P19-2.

Reason: To permit energizing L222 with
drive trip set up.

. For Form 37417
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DIRECTIONAL KEY BLOCK AND INTERLOCK
SWITCH

The directional key block prevents the de -
pression of the tab and return keys and disengage-
ment of the carriage control lever during the
multiply routine prior to the product transfer
cycle. Switch R (5284) will prevent the start of
multiplication if the directional keys are partially
depressed by blocking slide L.

When solenoid K (L223) is energized, clapper
M moves slide L to the right where it is retained
by latch G in cutout E through tension of spring F.
Latch G releases switch R when it drops into cut-
out E. With slide L in its latched position, tab
and return keys are blocked from depression by
ears H and D. Disengagement of carriage control
lever A is prevented by lip C blocking ear B. On
the next Sensimatic operation, part G will be
raised by roller P transferring switch R and allow-
ing spring N to restore slide L and clapper M.

To Adjust, loosen screws I and position
bracket J as required.

Reason: To prevent a false limit and to
block movement of carriage control
lever A.

C43-2 With clapper M manually held against its
core and the lateral play of latch G taken
up toward the right side frame, there should
be . 003" to .010" clearance between the
right side of latch G and the right end of
cutout E, With side L retained by latch G,
lip L should have at least 1/2 hold on ear B.
To adjust, weave latch G laterally as re-

quired.
Reason: To ensure slide L being held by

latch G,
C43-3 With slide L latched by latch G, tab lever

Q and return lever O should have a full con-
tact with lips D and H.
To Adjust, recheck C43-2 and, if necessary,
weave tab lever Q and/or return lever O,
Reason: To prevent depression of tab and
return keys when slide L is in its latched
position.
C43-4 With latch G limiting in bottom of cut-
out E and an .006" gauge inserted between

Fig. II-11

TESTS AND ADJUSTMENTS

C43-1 With lever A forward and solenoid clap-
per M manually held against its core, there
should be passing clearance not to exceed
. 010" between the bottom of lip C and the
top of ear B, and there should be .005" to
. 010" clearance between the end of slide L
and lever A when the lateral play of lever
A is taken up to the right,

ear of latch G and actuator of switch R, the

normally closed points of switch R should

not open. Inserting a .014" gauge should

open the normally closed points of switch R.

To Adjust, loosen screws holding switch R
and reposition switch.

Reason: To ensure contact of the normally
closed points of switch R with solenoid K
energized.
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DECIMAL INDICATOR LAMPS

The purpose of the decimal indicator lamps
is to aid the operator in locating the decimal
point when indexing the multiplier or multipli-
cand into the "D" section of the machine. The
location of the light is determined by electrical
lane pins in lane 64, 65 or neither, Pins in these
lanes in no way effect the multiplication routine.
It is possible to change the physical location of
the lamps, however no more than three can be
installed in any machine.

MAGNETIC CLUTCH AND FULL POWER SWITCH :
Fig. III-13
The magnetic clutch supplies the power for
carriage movement. The full power switch
applies full power to the magnetic clutch when
carriage movement is indexed. As a tab or re-
turn function is indexed, escapement pawl E
moves away from the escapement gear, bellcrank
D pivots away from the lip on actuator B, and
spring C moves actuator B rearward to transfer
the points of switch A (S257).

Fig. I1II-14
TESTS AND ADJUSTMENTS
P22-1 During the indexing of a tab or return To Adjust, a) on rear inserted panel machine
there should be . 025" to .35" rearward move - reposition the band on R232. (Not adjust-
ment of slide B after contacts of switch A able on side inserted panel machine) b)
have been transferred for "full power”. reposition the band on R231,
To Adjust, bend rear formed ear of slide B NOTE: On side inserted panel machine, re-
as required. moval of the panel opens the B+
Reason: To ensure positive transfer of switch circuit to the magnetic clutch.
A (S257). ’ Reason: To establish correct operating
P22-2 With the power on and full power switch voltages of the magnetic clutch.

(S257) normal, a) there should be 36 to 42
volts, measured across the brushes of the
magnetic clutch. b) using the same measur -
ing points, with S257 transferred, there
should be 75 to 85 volts.

Printed in U,S, America 12-1-62 For Form 37417
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FULL POWER INTERLOCK SWITCH Reason: To retain the ball bearing cage in

the correct position for inserting the pro-
The full power interlock switch E removes gram unit.

power from the magnetic clutch when the control
unit is removed from the machine. With the con-
trol unit in the machine roller F rides on the cast-
ing to hold lever G clear of actuator C. Removal
of the control unit allows compression spring B to
force the long ear of lever G downward against
actuator C transferring switch E. The short ear of
lever G latches bearing cage A in the right end
position.

CF "A" NEGATIVE SWITCH 5§234

This switch is actuated as the pinions of CF
"A" cross-slide when a total or subtotal is taken
from the minus pinions of the accumulator.

As the pinions cross-slide arm A is pivoted
forward transferring the points of switch E (5234)
through stud G, bail C and actuator D,

TESTS AND ADJUSTMENTS

Fig., III-16
C10-3-19 The movement of interlock G in lock-
ing the ball bearing cage A should cause the TESTS AND ADJUSTMENTS
actuator C to depress the plunger of switch E
and stop the current flow through the coil of A43-1 With a minus amount (credit) in cross-
the magnetic clutch. footer "A" and a crossfooter "A" total or
To Adjust: Move actuator G up or down as subtotal indexed, manually cycle the
required and lock in position with the lock- machine until arm C receives its maximum
ing nuts D on the sleeve of the actuator forward movement. There should be . 015"
assembly. to .030" additional movement required be -
Reason: To stop the current flow through the fore. the actuator of switch E bottoms.
coil of the magnetic clutch, when the pro- To Adjust, weave arm C as required.
gram unit is removed, and the carriage is Reason: To ensure transferring the points
in its locked position, of switch $234 without overdriving the
C10-3-18 Wwith the carriage in the extreme right actuator. ‘

position, and the program unit removed, the

ball bearing cage A on the third rail must be

blocked by interlock G.

To Adjust: weave ear of interlock G as re-
quired,
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NEGA TIVE MULTIPLY RELEASE SWITCH

The purpose of the negative multiply release
switch (S231) is to open the hold circuit for K204
(Negative Multiply) during product transfer. It is
located on the right auxiliary side frame.

At the beginning of the product transfer cycle
as link A moves forward, lip B on link A contacts
the plunger of switch C (5231) to transfer its con-
tacts.

CF "A" SUBTRACT SWITCH

The CF "A" Subtract switch (S256) is lo-
cated on the right auxiliary side frame. It is
actuated by the transfer machanism and will
cause the product of multiplication to be sub-
tracted if negative multiplication (K204) is
called for. As transfer link A moves forward,
lip C moves away from the plunger of switch B
to allow the contacts of the switch B to restore.

Fig. III-17
TESTS AND ADJUSTMENTS

A42-1 With the machine manually cycled during
a product transfer and transfer link A at its
maximum forward position, there should be
.025" to . 030" clearance between the body
of switch C and lip B.

To Adjust, bend lip B as required.
Reason: To ensure transferring switch C with-
out overdriving its plunger.
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Fig. III-18

TESTS AND ADJUSTMENTS

A23-7 With the machine and the transfer mech-
anism normal, there should be , 040" to , 050"
clearance between lip C of link A and the
body of switch B.

To Adjust, bend lip C as required.
Reason: To ensure transferring switch B with-
out overdriving the switch plunger.

For Form 3747
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INDEXING OF CF "A" SUBTRACT AND RED
RIBBON

When solenoid G (L232) is energized (due
to "Negative Multiply”) clapper F through link D
will position pawls I over the ears of tappets B and
A (lanes 7 and 12) preventing their upward move-
ment which will index CF "A" subtract and red
ribbon.

Fig. -19

TESTS AND ADJUSTMENTS

C44-1-1 With the clapper F held against its
core, pawls I should have full hold on the
ears of tappets A and B.

To Adjust, position bracket H as required.

Reason: To establish the correct actuated
position of pawls I over the ears of tappets
A and B.

C44-1-2 With the control panel removed and
carriage controls active, manually trip the
drive. Holding clapper F against its core,
manually cycle the machine. The CF
subtract hook should have a three quarter
(3/4) hold on the square stud in the control
slide.

To Adjust, reposition the support bracket for
shaft J vertically as required.

Reason: To ensure proper throw of CF "A"
subtract and red ribbon mechanism with
solenoid G energized.

C44-1-3 With link D limiting against ear E, there
should be . 015" to . 020" passing clearance
between the ears of tappets A and B and pawls
I, with the play of tappets A and B held
toward pawls I, There should also be clear-
ance between pawls I and the return paddle,
To Adjust, weave ear E as required.

Reason: To prevent indexing the mechanisms
with clapper F normal and to have minimum
air gap.

IN -TAB SWITCHES

The in-tab switches are used for circuit con-
trol when the carriage is out of stop position. On
5/8" tab machines in-tab switches E (5227) and D
(S226) are mounted on the left side of the gear
box and are operated by lever A which is rocked
by drive trip interlock C. If either of the gear
box bumpers are lowered or if they are spread,
the points of the in-tab switches will be transferred.

TESTS AND ADJUSTMENTS

G1-1 With carriage gear box bumpers normal,
there should be . 005" to . 010" clearance
between nylon actuator of switch D and the
lip of bail A.

To Adjust, move mounting bracket for
switches D and E and/or weave tail of bail
A.
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Reason: To ensure immediate actuation of

switch E and to allow switch D to close at
normal,

On 1/10" tab machines in-tab switches are
located to the left of the gear box and are oper-
ated either by spearpoint K or arm H(tab and re-
turn). Rearward movement of spearpoint K
through arm J and ears G transfers switches F.
Indexing a tab or return function causes arm H to
move forward pivoting lever I, which through
the spring connection to arm ] causes ears G to
transfer switches F.

Fig, 1II-21

TESTS AND ADJUSTMENTS

NOTE: The following tests and adjustments
should be made only after all tabulation
and return interlock adjustments have
been properly made.

C36-1 Wwith the program unit removed and spear-
point K manually held forward, there should
be clearance, not to exceed . 005", between
the plungers of switches F and ears G when
lever I is held against arm H.

To Adjust, reposition the switch bracket as
required for necessary clearance of the in-
ner switch plunger (8227), maintaining the
parallel condition of the switch assembly.
If necessary bend arm H. Bend outer ear
G for necessary clearance of the outer
switch plunger (8226).

Reason: To establish the correct position of
the in-tab switch assembly.
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C36-2 With the spearpoint held forward and a
tab or return manually indexed, the "In-
Tab" switches should be actuated by the ear
of arm H. When the primary latch on the
gear box is released, the slight rearward
movement of the interlock latch should not
allow the switches to transfer.

To Adjust, recheck C36-1.

Reason: To establish correct position of
switches for interlocking during tab and re-
turn operations.

C36-3 With the program unit removed and the
machine normal, there should be . 010" to
. 015" clearance between outer ear G and the
switch bracket.

To Adjust, weave the lip on arm J where con-
tact is made with spearpoint K.

Reason: To correctly actuate the in-tab
switches when the carriage is in or out of
a stop position.

MOTOR FRICTION CLUTCH

The motor friction clutch is a protective
device which prevents serious damage to the ma-
chine in case of lock-ups and cushions the initial
movement of mechanisms as the drive is engaged.

TEST AND ADJUSTMENT

P13-1-1 The motor friction clutch should be as
weak as possible, yet strong enough to ac-
complish all machine functions.

To Adjust: 1. With the clutch cool, back
off adjusting nut until the product accumu-
lator fails to cycle on a 20 place clear
operation.,

2. Permit the clutch to slip for approxi-
mately 15 seconds.

3. Tighten adjusting nut until the clutch
will cycle the product accumulator during
a 20 place clear operation.

4. Tighten adjusting nut three (3) addi-
tional notches.

Reason: To safeguard the machine against
possible damage in the event of a mal-
function.

Note: On some machines it may be necessary

to remove one flat spring,

For Form 3747
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GEAR BOX

The F2000 gear box is basically the same as
the F1000 with the following exceptions. The
Tab and Return spindles are mounted on the back
plate of the gear box and each is individually
driven from a common drive shaft. The Tab and
Return spindles are supported by needle bearings.
Pulley D is belt driven from the magnetic clutch.
Rotation of pulley D results is rotation of gears G
through their common shaft H, Gears G drive
gears A.

TEST AND ADJUSTMENTS

C13-1-32 Gear shaft H should turn freely and
gears G should have equal depth mesh with
gears A,

Fig. TI1-22

To Adjust, a) With carriage return indexed,
turn adjusting nut E (right side) for minimum
clearance between right spacer F and ear [
which will allow free rotation of return
spindle B and shaft H.

b) With carriage tabulation indexed, turn
adjusting nut E (left side) for minimum
clearance between the left spacer F and
casting C which will allow free rotation
of the tab spindle and shaft H,

Reason: To establish the correct location of
gears G with respect to gears A,
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LANE 32 - PRORATE

Used in prorating to the nearest dollar by
preventing columns 1 and 2 from extending or
printing an amount. As a #3 pin is sensed by
tappet B, add racks D are blocked by slide H
from arm E, link G, lever A and cam C.

TESTS AND ADJUSTMENTS

A88-1 With carriage controls active and a No. 3
pin in lane 32, manually cycle the machine
until the roll in sensing lever A is on the high
point of cam C. There should be ., 045" to
. 060" clearance between the top edge of
slide H and the bottom horizontal surface of
extensions D,

To Adjust, turn eccentric F as required.
Reason: To ensure sufficient hold of block-
ing slide H on add rack extensions D.
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Fig. III-23

A38-2 With carriage controls active and a No, 3

pin in lane 32, manually cycle the machine

until the roll of sensing lever A is on the high

point of cam C. There should be clearance
not to exceed . 005", between blocking slide

H and the vertical surface of the projections

on the lower side of add rack extensions D.

To Adjust, weave support bracket for block-
ing slide H, maintaining freedom of slide
H to move up or down.

Reason: To ensure free entry of the studs of
the add rack latches into the cipher spaces
of their lock plates for columns 1 and 2
when prorating.

For Form 3747
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OPERAND STORA GE UNIT

The function of the operand storage unit is
to store the multiplicand and the multiplier. Lo-
cated in the D section of the Sensimatic, the unit
is in constant mesh with the add racks. A #2 pin
in lane 33 or 34 of the control unit will allow an
amount to be indexed in the multiplicand or mul-
tiplier section of the operand storage unit, Early
in'the machine cycle sensing lever D raises bell-
crank C, bellcrank C pulls link F rearward rock-
ing bellcrank G which raises detent bail K. This
permits springs L, which couple pinions A to
pinions B, to restore the contact gears J to the
neutral position. (Contact gears J have wiper
contacts facing the printed circuit boards, which
index circuits that represent the multiplicand and
the multiplier.) As the machine cycle continues,
the add racks are driven forward rotating pinions
A which, through springs L, turn pinions B, driv-
ing contact gears J to position their contacts on
the printed circuit boards I. After the stud of the
add racks enter the lock plates the sensing lever
D is allowed to restore. From the tension of
spring H the detent bail K is positioned in the
tooth space of contact gears J, holding them in
a fixed position. As the racks are restored to
normal, pinions A will be rotated to home posit-
ion. Since contact gears J are held by detent
bail K, pinions B will also be held and springs L
will be wound up. When detent bail K is raised
again, contact gears J will be restored to the
same position that pinion A is in, through the
tension of springs L.

TESTS AND ADJUSTMENTS

R5-6 With the machine clear and no amounts
indexed, cycle the machine until the lock-
ing studs have entered the lock plates fully,
When manually raised and lowered in this
position, the fingers of detent bail K should
enter between the marked teeth of contact
gears J with minimum rotation of gears J.
To Adjust, reposition operand storage unit

forward or rearward as required .
Reason: To ensure proper positioning of the
Operand Storage Unit.

R-5-9 With detent bail K limiting in the tooth
spaces of pinions J and the upward play of
bellcrank C taken up, there should be line
to line contact between bellcrank C and
limit blank E.

To Adjust, position limit blank E as required.

Reason: To ensure positive detenting of con-
tact gears J with bail K lowered and free
rotation with bail K raised.

R-5-10 With the machine normal, there should
be clearance, not to exceed . 003", between
bellcranks C and sensing levers D.

To Adjust, weave bellcranks C as required.
Reason: To ensure sufficient throw to raise

detent bail K out of mesh with pinions J
without raising the tappets at normal.
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PRINTED CIRCUIT SWITCH ASSEMBLY

This assembly is made up of six printed
circuit switches controlled by lanes 41 through
44,

!
Fig. II-25

TESTS AND ADJUSTMENTS

C37-6 With the machine normal, printed circuit
assembly D should be centrally aligned with
the sensing levers and should be squarely
mounted. With control pins active in lanes
41, 42, 43 or 44, release the sensing levers
of these lanes and check to determine if the
wipers are centered on the pads of the print-
ed circuits,

To Adjust, loosen screws E and position
assembly D as required. Readjust lane.
41 if required.

Reason: To ensure that wiper contacts are
centered on the printed circuit pads.

LANES 41, 42 and 43

The sensing of pins in lane 41 positions the
wiper of printed circuit switch §260, As cam]J
is rotated, cam follower assembly K raises the
pivot point of sensing lever L and allows tappet
N to move upward to sense the control pin, When
a control pin is contacted by tappet N, sensing
lever L pivots at its stud connection with cam
follower K and positions the wiper for $260, which
is connected to the stud in the right end of sens-
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ing lever L. As cam J continues to rotate to
home position cam follower assembly K will be
restored to normal by the roll on adjustable link
H. ;

The sensing of pins in lane 42 positions the
wiper of printed circuit switch S261, The sens-
ing of pins in lane 43 positions the wipers of
printed circuit switches S262 and $263, Sens-
ing levers C and D of lanes 42 and 43 are held
at normal by arm F which is latched down by
clapper P, When solenoid O is energized, it
will attract clapper P, releasing arm F. The
spring on the lower projection of arm F will cause
arm F to pivot on shaft G and raise pivot point E
of sensing levers C and D. As control pins are
sensed by tappets A and B, which are moved up-
ward by springs Q, sensing levers C and D, pivot-
ing at stud E, position the wipers of the printed
circuit switches as determined by the length of
the control pin, Tappets A and B are restored to
normal when cam M contacts the roll in the
lower projection of arm F and relatches arm F on
clapper P, '

Fig. III-26

TESTS AND ADJUSTMENTS

C37-5 With the auxiliary sensing unit in normal
position and a No, 1 pin in lane 41, there
should be .030" to . 050" clearance between
tappet N and the No, 1 pin.

To Adjust, turn eccentric Iin arm H as re~
quired.

Reason: To maintain proper clearance be-
tween tappet N and control pins in lane 41.

For Form 37417
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C37-7 With control pins active in lane 41, cycle
the auxiliary sensing unit until lane 41 is
fully actuated. Check the wiper contact on
$260 to determine if it is centered on the
pads of the printed circuit.

To Adjust, recheck adjustment (C37-6) of
the Printed Circuit Switch Assembly.

Reason: To ensure that the wiper contacts
are centered on the printed circuit pads.

R

Fig. III-217

C37-1 With arm R and F released, there should
be . 040" to . 060" air gap between the sole -
noid cores (L225 and L231) and the non-
magnetic pads on their clappers P and V.
To Adjust, position limit blanks T as re-

quired,

Reason: To ensure sufficient hold on latch
arms R and F (lanes 42, 43 and 44) at
normal and to permit relatching.

C37-2 With clapper P or V held against its core,
there should be , 005" to . 015" releasing
clearance with latch arm F or R.

To Adjust, reposition bracket S.

Reason: To ensure positive release of latch
arms F and R,

LANE 44 AND DECIMAL SHIFT ENABLE SWITCH

Lane 44 is used to position the wiper on
printed circuit switches S264 and $265 and cause
the transfer of decimal shift enable switch $243.

When solenoid T (L225) is energized, it
will attract its clapper V releasing latch arm J.
Spring N swings arm J upward until roller K
limits on cam O. With arm J in this position,
the pivot point of arm Q is raised through stud L.

As a pin is sensed by tappet R through spring S,
arm Q is pivoted at stud L; this positions the
wipers of §264 and S265 through stud M.
As spring N raises arm J, screw H releases
latch F allowing spring X to position slide D to
the left, transferring the points of switch A (5243).
When the sensing camshaft is rotated, cam
O will reset arms Q and J through roller K and
stud L. Arm J being latched by clapper latch V
from tension of spring U,
Slide D is reset by roller P on cam O which
pivots arm E moving slide D to the right
through stud W where it is latched by part F and
spring G.

Fig. III-28

Tests and Adjustments

'C37-3 With the machine at home position and

latch arm J manually released, there should

be . 005" to ,015" releasing clearance be-

tween latch F and ear I on slide D,

To Adjust, turn eccentric screw H in arm J
as required,

Reason: To ensure a positive release of slide
D as late as possible.

C37-4 With slide D released by latch F, there
should be , 020" to . 025" clearance between
ear C and switch actuator B,

To Adjust, reposition switch A as required.
Reason: To ensure transfer of switch A when
slide D is released.
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ELECTRICAL LANE SWITCHES

Six electrical lane switches provide a means
of controlling certain electrical functions. These
switches are located at the rear of the auxiliary
sensing unit and are controlled by the last six
lanes of the control panel. Pins of only one
length are used since the switches are toggle
action, single pole, double throw type.

With the lane switch actuators A, normal,
springs G urge levers F against shaft E to depress
the switch plungers. In this manner, the contacts
of the lane switches are kept transferred when
there are no corresponding pins in the control
panel,

As a control pin depresses actuator A, lever
F is rocked by the stud in the actuator to clear
the switch plunger. This permits the switch con-
tacts to return to normal,

TESTS AND ADJUSTMENTS

C37-10 With machine turned on to apply "hold"
power to the carriage, actuators A should be
centrally aligned with the control pins.

To Adjust, loosen screws C and D slightly
and move the switch assembly laterally,
as required. It may be necessary in some
instances to weave individual control pins.
Reason: To ensure full actuation of switches
by the proper control pins.
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C37-11 With a control pin positioned diréctly
over actuator A, there should be approxi-
mately 3/32" clearance between the switch
plunger and lever F, but the actuator should
not be bottomed. Make this test with the
carriage at each end and in a central posi-
tion.

To Adjust, turn eccentrics B as required and
repeat C37-10.

Reason: To ensure proper depression of
actuators A by control pins.

Fig. II-29

Cl4-5-4 Switch actuators A must be centrally
aligned with their respective control pins in
lanes 61 and 66,

To Adjust, loosen four (4) screws I and repos-
ition the switch assembly forward or rearward
as required.

REASON: To ensure alignment of the control
pins and actuators A,

For Form 3747




22 Burroughs - Series F2000 Instruction Book Sec, III

COMPUTER TIMING CAM ASSEMBLY

The purpose of the computer timing cam
assembly is to provide the timing of electrical
functions during the multiply routine. It is
turned 180° during the right-hand platen stroke
and 180° during the left-hand platen stroke.

The timing cam shaft D is turned by pulley
H which is connected to the computer drive by
a timing belt.

Fig, III-30

TESTS AND ADJUSTMENTS

A2-1-10 (2) The timing cam belt should be
snug without binding the bearing points.
(b) With the multiplier drive detented in
home position, the pilot holes in the timing
cams should align with holes E in bracket A.
To Adjust, (a)loosen screws B and pivot
bracket A as required.
(b) loosen nuts F and move ad-
justing plate G as required.
If necessary remesh the tim-
ing belt.

Reason: To ensure proper timing of the cam
switches without straining the timing cam
belt.

SENSIMA TIC TIMING CAM ASSEMBLY

The Sensimatic timing cam assembly provides
elecwical timing based upon the relative position
of the Sensimatic camshaft.

Timing camshaft H is turned by gear C,
which is turned by pulley B. This pulley is con-
nected to the Sensimatic camshaft by timing
belt A and pulley J.

TESTS AND ADJUSTMENTS

P25-1-1 With the machine normal, (a) there
should be a minimum amount of slack in
driving belt A and (b) the pilot holes in the
cams should align with hole G.

To Adjust, (a) loosen front and readr screws
which hold bracket D to the
left auxiliary sideframe and
position as required;

- (b) remesh pulley B with timing
belt (for broad adjuszment);
remesh gears B and C (for
intermediate adjustment);
tighten pulley J on sensimatic
camshaft using wrench in holes
I (for very fine adjustment) in
the order listed as required.



Sec, III

Burroughs - Series F2000 Instruction Book

23

»

PULSE GENERATOR

The pulse generator is a cam operated, cir-
cuit breaking device which applies to the compo «
nents unit pulses of varying length synchronized
with the rotation of the product accumulator pin-
ion shaft, It is these pulses, routed by the com-
ponents unit to the product accumulator pinion
solenoids, which affects the accumulation of
various numbers one through eight. The nine
pulse, which is the longest pulse required, is
generated by a timing cam switch (5§209).

The pulse generator is attached to the out-
side of the left sideframe of the multiplier drive
unit. Cam D is located on the left end of the
drive unit shaft which- turns the product accumu-
lator pinion assembly. As cam D is rotated, the
lobe of the cam contacts nylon actuator B and
causes contact C to open.

Fig. II-32
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TESTS AND ADJUSTMENTS

A2-1-12 With nylon actuator B of each contact

assembly in turn located on the high point

of cam D, there should be ,035" to . 045"

clearance between contacts C.

To Adjust, weave stationary contacts as re-
quired.

Reason: To ensure proper pulse length.

A2-1-13 With contacts C closed, a pressure of

76 to 150 grams, slowly applied to nylon

actuator B, should be required to open the

contacts. Use gram gauge Kit 408 No. 2.

To Adjust, replace backup leaf A and/or
contact assembly B as required.

Reason: To provide uniform contact pressure.

A2-5 With cam D positioned . 015" from the

nylon actuator of the No. 1 contact, index
1,234, 567.89 as the multiplicand and 1 as
the multiplier. Manually operate the mach-
ine through a multiply routine and observe
when the product accumulator pinion clappers
are released. At this point the clapper should
cover the flat surface of the pinion ratchet
gear within t 1/32".,
To Adjust, reposition cam D,
Reason: To synchronize the opening of con-
tacts C with the rotation of the product
accumulator pinion shaft,

For Form 3747
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DRIVE UNIT ASSEMBLY

The drive unit is used to furnish and control
power to the components unit and the product
accumulator, The drive unit is controlled by a
solenoid operated clutch, Tripping of the drive,
which is belt driven from the constant running
sensimatic motor, results in one cycle of the
product accumulator and one-half cycle of the
components unit,

A l
/.
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Fig. II1-33
When the computer clutch solenoid P is
energized, plunger assembly O pulls release bail
N rearward (through the connecting pin). Pivot-
ing on its shoulder screw, the forward projection
of release bail N is rocked below the foot of

clutch dog G. Spring S on the clutch dog, pulls
the engaging tooth of the clutch dog into mesh
with the constant running clutch spline F. Limit
M on plunger assembly O prevents a premature
release of clutch dog G by blocking the downward
movement of the hooked portion of release bail
N. The enlarged hole in release bail N allows
limit M to be moved rearward, by plunger assem-
bly O, out of the path of the hooked portion of
release bail N when solenoid P is energized.

The clutch dog is attached to cam E, Cam
E is attached to a drive unit assembly made up
of cam E, gear V, segment gear mounting blank T
and segment gear U. Segment gear U pivots at
point B; its movement is controlled by roller W
riding in enclosed cam A, and by the rotation of
its mounting blank T. If the segment gear U was
not allowed to float on its mounting blank T,
gear Y would make a full rotation at the same
speed as gear V.. Since segment gear U floats,

Fig. III-34

and is controlled through roller W, and cam A,
and due to the configuration of cam A, a reverse,
forward, reverse and then forward motion is im-
parted to gear Y. Gear Y turns gear X through
their common shaft to supply power to the product
accumulator pinion shaft,

Gear V meshes with gear AK to drive the
main camshaft of the product accumulator
through gears AJ, AI and coupler member AH.

Power to turn the computer timing cams is
supplied by pulley AB which is pinned to the same
shaft as gear AC. Gear AC is turned by the small-
er gear AF on gear AE. Gear AF is driven by
idler gear AG from gear V.

Power is supplied to the components unit
platen camshaft through coupler member AD
from gear AE.

@ :
AO
Fig. INI-35 %/

Coupler member AL supplies constant power
to the components unit clutch drive shaft. The
coupler member is pinned to shaft AN which is
turned by gear AQ from gear AM. Gear AM is
driven by belt H from pulley I.
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TESTS AND ADJUSTMENTS

NOTE: The first four adjustments are for the

proper assembly of the drive unit. They
need be made only if it has been neces-
sary to disassemble the drive.

A2-1-1 The high side of eccentric screw in D

should be in its extreme downward position.

To Adjust, turn eccentric screw as required.

Reason: Basic adjustment to enable proper
meshing of the drive gears.

A2-1-2 With detent roll of arm C in the pocket

of cam E, punch mark on gear V should align

with the punch mark on gear AK.

To Adjust, remesh gear AK as required.

Reason: Basic adjustment for proper timing
relationship between the component unit
and product Accumulator,

A2-1-3 With the punch mark on gear V aligned

with the punch mark on gear AK, the studs

in the hub of gear assembly AH should align

vertically with the punch marked stud to-

wards gear Y,

To Adjust, remesh gear Al with gear AJ.,

Reason: Basic adjustment for the home posi-
tion of the product accumulator.

A2-1-4 With detent roll of arm C in the pocket

of cam E, the punch mark on gear Y should

align with the punch mark on segment gear

U.

To Adjust, remesh gear Y with segment gear
U.

Reason: To permit proper meshing of pinion
cluster drive gear with the drive rack.

A2-1-5 With clutch dog G disengaged in home

position, release bail N should have ,070" to

.080" hold on clutch dog G.

To Adjust, turn eccentric shoulder screw Q
as required.

Reason: To ensure disengaging clutch and
have minimum air gap.

A2-1-6 a) With the roller of detent arm C in the

pocket of cam E and release bail N limiting
against eccentric Q, there should be . 005"

to .009" clearance (. 007" nominal) between
release bail N and the top of limit M,

(b) With the roller of detent arm C limiting
on cam E just prior to dropping into the
pocket and with solenoid plunger O bottomed,
there should be .015" to . 020" clearance
between cluich dog G and release bail N.
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To Adjust, a)loosen screw L and position

blank K as required.

b) reposition solenoid bracket R as required,

maintaining freedom of plunger O. Recheck

step (a).

Reason: To establish correct relationship
between release bail N and plunger assem-
bly O.

A2-1-7 With the drive unit in home position,

clutch dog G disengaged, and solenoid

plunger O normal, the inner edge of the

hooked portion of release bail N must have

a flush hold with the rear edge of limit M.

To Adjust, rotate eccentric sleeve J as re -
quired.

Reason: To ensure minimum air gap for
solenoid plunger assembly O.

A2-1-8 With the play of gear V taken up in home

position in the direction of normal rotation,

there should be , 010" to .015" clearance

between the roller of detent arm C and the

edge of the drop off of detent cam E.

To Adjust, turn the eccentric screw holding
the roller of detent arm C as required.

Reason: To ensure detenting the drive unit
in home position without excessive play.

A2-1-11 Belt H should be snug without binding

the bearing points.

To Adjust, loosen screws AO and with a spring
scale in the upper screw slot, position
bracket AP for 1/2 1b. pull against belt H.

Reason: To ensure positive drive without
straining belt H or cramping the bearing.
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COMPONENTS UNIT

The components unit is located behind the pro-
duct accumulator, below the add rack extensions,
in the "F" section of the F2000, It is an electro-
mechanical unit whose purpose is to route pulses
from the pulse generator to the product accumula-
tor, The unit consists of four clutch assemblies,
two disk assemblies and two types of sensing switch
assemblies.,

CLUTCH ASSEMBLIES

The clutch assemblies provide a means of pos-
itioning the discs in the disc assemblies. The
clutch is indexed electrically by a solenoid and
power is supplied by a constant running belt and
pulley assembly which works off the Computer
drive, The disks are moved from one position to
the next in twenty-five milliseconds.

Fig. III-36

When clutch solenoid B is energized, clapper L
contacts clutch reset arm J, pivoting it down out of
engagement with clutch member E, This allows
spring D to engage clutch members E and F, Pul-
ley G through clutch member F turns clutch mem-
ber E. Clutch member E is keyed to cam C,
which is pinned to the clutch shaft, One half cycle
of the clutch shaft advances the disk, or disks, one
position,

As the clutch shaft rotates, roll P on bail Q
rides up the inclined surface of snailback cam C,
causing bail Q to pivot and transfer interlock
switches U, Asroll Preaches the high point of cam
C, latch S is positioned over latch bail R (riveted
to bail Q) to hold the switches transferred while the
clutch is engaged.

In order to disengage the clutch members, sole-
noid B is de-energized to allow reset arm J to re-
turn (by spring tension) against clutch member E.
As the clutch shaft continues to rotate, reset arm
J cams clutch members E and F apart, by contact -
ing the cam surface of member E. As the mem-~
bers disengage, member E contacts the tail of
latch S to release latch bail R and allow the clutch
to detent in home position.

Fig. I1I-37
TESTS AND ADJUSTMENTS

R10-1 (a) With the clutch shaft held tight against
nylon bearing H, on the pulley end of the shaft,
reset bail J should have .003" to .006" clear-
ance with the flange of driven member E at
any position during rotation except when cam-
ming the clutch members apart.

(b) Total end play of the clutch shaft should
not exceed . 006", (Some end play is required).
To Adjust; (a) Place , 011" shims (811 1/2) or

. 006" shims (8823 1/2) as required between
pinned clutch collar I and nylon bearing H.

(b) Place shims as required between the worm
gear on the clutch shaft and nylon bearing.
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Reason: To ensure positioning reset bail J clear
of the flange on member E as clutch solenoid
B is de-energized and to have free running
clutch shaft without excessive free play of
disks.

R10-2: With the clutch disengaged in home pos-
ition, there should be .030" to ., 060" clearance
between the mounting bracket and latch arm S.
To Adjust, loosen bracket mounting screws and

reposition bracket as required,

Reason: To prevent a false limit of clutch mem-
ber E in reset position and to ensure releasing
latch arm S in time to allow roll P on eccen-
tric O to detent cam C smoothly without
binding.

}<R10-3 With the high side of eccentric screw O
toward cam C and toward the end of detent

. bail Q, latch arm S should latch bail R with no

more than ., 004" latching lead when the detent
roller is on either high point of cam C. With
the clutch disengaged in each home position
and the end play of driving member F taken up
toward driven member E, there should be not
less than . 005" clearance between the teeth of
the clutch members. -

To Adjust, turn eccentric screw O as requ1red

Reason: To ensure latching detent arm S, to
prevent excessive bounce of interlock switches
U, to ensure driving clutch home through
momentum, and to prevent clutch teeth from
rubbing when disengaged.

R10-4: With the clutch disengaged there should be
at least ,005" clearance between the forward
end of reset bail J and clutch driven member E.
To Adjust, recheck R10-2 and R10-8 and read-

just, if necessary.

Reason: To prevent driving clutch member E

. into a bind against the end of reset bail J.

% R10-5: With roll P of detent arm Q on the h1gh
point of cam C (left hand clutches) and the
interlock switches manually bottomed, there
should be , 005" to . 010" clearance between
the switch plunger and the fingers of the switch
actuators. .

To Adjust, weave the fingers of the switch ac-
tuator as redquired.

Reason: To prevent a false limit of the left
hand interlock switches at normal and to en-
sure transferring the switches when actuated.

ﬁRlO-G: With the right hand clutches disengaged in

\
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each home position and each switch plunger
manually bottomed, there should be . 005" to
.010" clearance between the switch actuator
and the switch plunger.

To Adjust, weave switch actuator as required.
Reason: To ensure transferring the switch with-
out overdriving the switch plunger.

R10-7: With clapper L held against clutch sole~

noid B, reset bail J should clear driven clutch
member E by ,030" to , 040",

To Adjust, weave tip of clapper L as required.
Reason: To provide proper indexing and re-
leasing of clapper L and reset bail J,

R10-8: With the clutch disengaged in home pos-

ition and clapper L limiting against limit blank
K, there should be ,120" to ,130" (approxi-
mately 1/8") clearance between clapper L and
reset bail J,

To Adjust, weave limit blank K as required.,
Reason: To ensure full release of reset bail J
through momentum of clapper L without ex-
cessive air gap,

[0‘7’&7
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DISK ASSEMBLIES:

The components unit contains two printed cir-
cuit disk assemblies; the function table assembly
and the shifter assembly. Each assembly consists
of three printed circuit disks, The two outer disks
(A and D) of each assembly are pinned to the disk
shaft and positioned mechanically by a gear on the
disk shaft similiar to C and a clutch worm similar
to G. Center disk B is mechanically independent
of the other disks and is positioned by gear C and
worm G. The positioning of these disks (A and B)
is controlled electrically and will determine
which pulse from the pulse generator is to be ap-
plied to a specific column or columns of the pro-
duct accumulator.

Fig, I1I-38
SENSING SWITCH ASSEMBLIES

There are two types of sensing switch assem-
blies in the components unit; the sensing contacts
(the platen) and the wiping contacts. The platen
is located between the right hand disks (A) and the
left hand disks (B). The platenis moved rearward
and then forward (by one revolution of the platen
camshaft) to sense the right and left hand disks re~
spectively, Two cycles of the multiplier drive
are required to accomplish one revolution of the
platen camshaft. The wiping contacts are in con-
stant contact with their respective disks to sense
and/or control the positioning of the disks.

Coupler V connects platendrive shaft T to the
. multiplier drive unit. Each cycle of the drive
unit results in two and one -half revolutions of
drive shaft T. Five revolutions of drive shaft T,
through worm gear S and camshaft gear R, result
in one cycle of camshaft N. The 180° rotation of
camshaft N by the first cycle of the drive unit,

causes platen P to move (through rolls L and brack-
ets O) rearward against disks A and back to normal
position. This is commonly called a right hand
platenstroke. The second cycle of the drive unit,
in a like manner, will cause the plater to move
forward against disks B and back to normal posi-
tion. This is commonly called a left hand platen
stroke.

The wiping contact assemblies are in constant
contact with their respective printed circuit disks.
As the disks are positioned, these contacts will
make or break various circuits to help control the
process of multiplication,

TESTS AND ADJUSTMENTS

NOTE: Before making any adjustment to the disks,
all adjustments for the clutches and the following
three adjustments should be checked.

R11-3 With holes M in alignment, the open slot
of coupler plate V should be at 12 o'clock.

To Adjust, remesh gears R and $ as required.
REASON: To bring the platen camshaft within
the adjustment range of coupler V.

R11-4 The platen camshaft assembly should be
free with no more than , 003" end play between
its support brackets.

To Adjust, reposition set collar W as required.

REASON: To maintain alignment of gears R
and S.

R11-5 Platen drive shaft T should be free with no
more than . 003" end play.

To Adjust, reposition set collar U as required,
REASON: To prevent erratic platen timing.
R11-1 In all positions, disks A and B should have

. 025" to , 035" play, measured on the circum-

ference of the disks,

To Adjust, loosen screws H and position the
clutch unit for proper vertical mesh of gears
G and C,

REASON: To maintain alignment of the disks
and sensing contacts without binding the drive
gears,

R11-2 With all disks home and the clutches dis-
engaged, home position indication marks on
the right hand disks should align with the right
edge of the slots in the front and back plates
of the components unit facing the rear of the
machine, Use Kit F605,

To Adjust, slightly loosen screws H and turn
eccentric I as required, Recheck R11-1,
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REASON: To establish proper relative starting
positions of disks.

R11-7 With all clutch assemblies in home posi-
tion, the pins of platen P should align with the
etched circuitry of the printed circuit disks.
To Adjust, (a) with eccentric guide post Q

loose to prevent interference, loosen platen
mounting screws K and position platen as re-
quired to align with right hand disks A.

(NOTE: In some cases it may be necessary to

reposition the right hand disks slightly). Re-

tighten screws K and recheck alignment. (b)

Loosen screws H and turn eccentric I on the

left hand clutch assemblies to align left hand

disks B with the pins in platen P.

REASON: To ensure alignment of platen pins
and printed circuit disks for electrical contin-
uity. w

R11-8 With the function table disks A and B both
located in position 3 or 7, the intermediate
length finger of wiper contact E should be ap-
proximately 1/16" from the edge of the printed
circuit breaker point (see left hand function
table follow -up circuit disk in Section VII),

To Adjust, loosen nut F and reposition wiper E
as required.

REASON: To ensure that the left hand function
table disk follows up properly.

R11-9 With the shifter disks (A and B) both loca-
ted in position 9 or 20, the intermediate
length finger of wiper contact E should be ap-
proximately 1/16" from the edge of the printed
circuit breaker point., (See left hand follow-up
circuit~shifter in Section VII).

To Adjust, loosen nut F and reposition wiper E
as required,
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REASON: To ensure that the left hand shifter
disk follows up properly.

R11-10 The contact fingers of wiper contacts E

should contact the disks with 18 to 20 grams
pressure (use gram guage kit #408 No. 2).

To Adjust, bend the contact fingers at their
off-set,

REASON: To ensure uniform contact pressure
between wipers E and the printed circuit disks.

Fig. I11-39

R11-11 The wiping contact assembly which con-
tacts the digit selector disk (back of left hand
shifter) should be positioned to the extreme
left (facing the rear of the unit).
To Adjust, loosen mounting screws and reposi-
tion as required,
REASON: To ensure proper timing of the Right
Hand Shifter clutch.
R11-12 Timing belt X should be snug without
cramping the bearings.
To Adjust, loosen nuts Y and position bracket
Z as required.
REASON: To ensure positive drive to the com-
ponent unit clutches without straining belt X,
R11-6 Eccentric guide post Q should be centrally
located in the slot of platen P mounting plate.
To Adjust, turn eccentric guide post Q as re-
quired.
REASON: To maintain alignment between the
platen pins and the disks without restricting
normal platen movement.

Fig. IT-40
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THE PRODUCT ACCUMULATOR

The product accumulator provides an electro-
mechanical means of accumulating the product of
multiplication. There are four steps required in
obtaining this product of multiplication in a usable
form. They are:

1. Accumulation of amounts, one to nine, on

individual pinions.

2, Carry mechanism; adding one to the next
left column when nine is exceeded on any
pinion.

3. Rounding off the product in the desired
column and clearing the rounded off column
and those to the right of it.

4. Transferring this product into the basic
machine.

ACCUMULATION OF AMOUNTS

As in other accumulating sections, amounts are
indexed into the product accumulator by rotating
the pinions. The degree of rotation indicates the
number accumulated. The power for pinion rota-
tion is derived from gear H (on the multiplier
drive unit) to gear G and shaft C., Each individual
pinion is connected to shaft C by a slip clutch.
The clutch drum A is pinned to shaft C. Clutch
band B is connected to the pinion assembly by the
stud in D. At normal clapper J is located against
pinion ratchet gear D, In order to rotate the pin-
ion, clapper J must be moved away from gear D
and held away until the proper number has been
accumulated. Due to the large air gap between
clapper J and solenoid K, the strong restoring
spring on clapper J and the small voltage (hold
voltage only) applied to solenoid K, it is neces-
sary to mechanically reset the clappers against
their solenoid cores. As the clappers are being
reset, gear H through gear G imparts a reverse
rotation (backup) of 12° to pinion shaft C. This
reverse (clockwise) rotation is necessary to allow
clapper J to catch the same tooth of gear D if no
amount is to be accumulated in that column, As

the product accumulator camshaft is rotated cam
M through roller O pivots arm N upward. Since
arm N and reset arm Q are both pinned to shaft P,
reset arm Q will pivot upward, plunger L will con-
tact clapper J and move the clapper against sole-
noid K. Due to the configuration of cam M reset
arm Q moves away from clapper J before pinion
shaft C starts its forward gcounterclockwise) rota-
tion at approximately 73 of the product accumu-
lator cycle. The pulse applied to solenoid K will
determine how long clapper J is held by solenoid

K and the amount accumulated (one through nine).
If no amount or an amount less than nine is to be
accumulated, clapper J will limit the rotation of
pinion ratchet gear D and cause clutch band B to
slip on clutch drum A,

Fig, III-42
Rebound of clapper reset arms Q and possible
interference with the return of clapper J to the
proper step of ratchet gear D is prevented by two
trap-latches S, At normal waplatch S is held out
of the path of ear T (pinned to shaft P) by cam R.
At approximately 20 cam R releases traplatch S.
When clapper reset shaft P restores to normal, at
approximately 50°, traplatch S moves behind ear
T to prevent rebound. This is the add portion
(0° - 230°) of the product accumulator cycle and
is followed immediately by the carry portion.
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TESTS AND ADJUSTMENTS

A36-2 There should be .002" to ,008" end play
of the total bail shaft, the carry reset shaft,
the transfer shaft, the clapper reset shaft and
the product accumulator camshaft between the
sideframes of the product accumulator.

To Adjust, add the following shims as required:

811 1/2 (.006"), FX1-32 (.005"), FX1-93
(.008"), FX1-64 (.011") or FX1-94 (. 006").
Note: Shims for the carry reset shaft should
be placed next to the left side frame and for
the camshaft next to the right side frame.

Reason: To maintain alignment of component
parts, '

A36-20 Trap latch pawl S should have at least
a full side hold on cam R and spring U should
clear adjacent parts. B
To Adjust, position trap latch bracket as re-

quired.
Reason: To ensure proper actuation of the
trap latch assembly.

THE CARRY MECHANISM

The high speed of the product accumulator
can be attributed in part to its unique carry
mechanism, All carries, direct or relay, occur
simultaneously. This system requires not only an
indication of direct carries but also an indication
of which pinions, if any, are in the nine position
(for relay carries). These indications are pro-
vided by positioning carry wipers W on the print-
ed circuit board as shown. The "A" pads are
"dead" and have no electrical function. They
are present only to prevent wear of the printed
circuit board by wipers W, All pads "B" are
connected in common to the normally open
contact of timing cam switch 5208, which suppl-
ies the carry pulse (2760 to 340°). Pads "C"
are connected through pads "D" to the dropping
resistor of the next left adjacent pinion solenoid.

1. NUMBER " 2.NINE 3.CARRY

4.7,

A
\ |
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With the carry mechanism normal (0 through
8 on the pinion) pads "A" are bridged by carry
wiper W, When there is a nine on the pinion
pads "C" and "E" are bridged. When a carry
has been initiated, wiper W will be positioned to
bridge pads "B" and "C". As can be seen by the
illustration of these three conditions, the carry
pulse received on the "B" pads is bridged, in the
carry position to the "D" and "E" pads of the next
left pinion. If this next left pinion is in the nine
position ("C" and "E" pads bridged) the "D" and
"E" pads of the second left pinion will also
receive the carry pulse. In this manner direct
and relay carries are accomplished simultaneously
using the same pulse.

At the beginning of the product accumulator
cycle (add portion) reset arms AE move carry
wiper positioning arms AB (commonly called the
hatchet) upward. Hatchet AB moving upward
contacts stud Z in carry latch Y to reset the carry
latch in front of latch bail X (carry reset). By
55° carry reset arms AE have moved into the
initial carry position and will remain in this posi-
tion (Fig.III-45) until the end of the of the add
portion of the cycle (245°). At this time clapper
reset and pinion "backup" again take place. At
the same time reset arms AE move downward to

allow hatchet Ab to limit in either number, nine
or carry position as determined by pinion rotation
during the add portion of the cycle.

) X

Fig. II-45
If the amount on a pinion has not exceeded

eight (8) during the add portion of the cycle,
hatchet AB will be limited at point AC by ear
AD on carry latch Y. In this position the "A"
pads of the printed circuit board are bridged by
the carry wiper in this column.
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If, during the add portion of the cycle, the
pinion is rotated to nine, follower arm AG will
be located on the high point of carry cam I. Tip
AA of follower arm AG will be positioned for-
ward (toward carry wiper W). As follower arm
AG rides up the incline of carry cam I, it will
contact lip V of release bail X, pivoting the re-
lease bail upward to release carry latch Y. As
the carry latch is released, lip AD on the tail of
~ the carry latch will be positioned forward to
align with the cutout in the lower side of hatchet
AB. At 245° when hatched AB is allowed to drop,
lip AA on follower arm AG will limit the hatchet
as shown. In this position pads "C" and "E" are
bridged by carry wiper W.

Fig. III-46

AD AB

When an amount greater than nine 1s accumu-
lated during the add portion of the cycle, follower
arm AG will ride over the high point of carry cam
I, releasing carry latch Y as before to position
lip AD forward to align with the cutout in the
lower side of hatchet AB. Since follower arm

Fig. III-47

AG is not held by carry cam I, lip AA will
return to its normal (0 to 8) position. At 2459,
when hatchet AB is allowed to drop, lip AD on
carry latch Y will limit the hatchet on the step
as shown. In this position, pads "B" and "C”"
will be bridged by carry wiper W.

Reset arms AE are actuated from three sets
of double cams AK on the product accumulator
cam shaft, through arms AJ and rollers AT assisted
by springs AH. As can be seen from the product
accumulator timing chart in Section VII, carry
reset begins at approximately 345° of the pre-
vious cycle and is completed by 550 of the
current cycle. From 559 to 2450, reset arms
AE are in pre-carry position. It is during this
time that the carry wiper position is indexed by
releasing carry latch Y and positioning cam
follower AG. Hatchet AB is prevented from drop-
ping by reset arms AE. From 245° to 345° reset
arms AE move downward allowing hatchets to
seek their limit as determined by the positioning
of carry latches Y and cam followers AG, It
will be noted that carry latch Y cannot be reset
behind latch bail X if the pinion is in nine posi-
tion during carry reset.

TESTS AND ADJUSTMENTS

A36-1 (a) Cam follower arms AG must be free
with no more than . 003" side play between
the "U" forms of latch bails X,

(b) Latch bails X must be free with no more
than . 003" side play and with the play of
the pinion shaft taken up to the right or left,
follower arms AG should have no less than
2/8 hold on cams I.

To Adjust: (a) Weave the "U" form of fol-
lower arms AG as required.

(b) Reposition retaining set collars as re-
quired.

Reason: To ensure freedom of latch bails X
and follower arms AG and to maintain align-
ment of follower arms AG with carry cams
L.

A36-3 Hatchets AB must be free in their guide
comb, have a full hold on lip AA of follower
arm AG and lip AD of carry latch Y.

To Adjust, reposition retaining set collars for
hatchets AB as required.

Reason: To ensure free movement of hatchets
AB and alignment with component parts.
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Fig. ITI-48

A36-4 Carry latches Y must be free in their guide
comb, have side clearance with follower arms
AG and should have no more than .010" side
play.

To Adjust, reposition retaining set collars for
latches Y as required.

Reason: To ensure free movement of carry
latches Y.

A36-11 With springs AH unhooked from reset
arms AE and a #5 roller on the top stud of
arms AJ (3 places), cycle the product accumu-
lator to between 20 and 30 degrees. There
should be clearance, not to exceed .008", be-
tween the bottom rollers AT and cam AK, when
the top roller AT is limiting against cam AK.
To Adjust, select the correct roller (#1 through

#5) for bottom roller Al
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Al AJ

Reason: To ensure free rotation of the camry
reset shaft,

A36-12 With follower arms AG on the high point
of carry Cam I, there should be . 020" to , 025"
releasing clearance between carry latch Y and
latch bail X.

To Adjust, weave formed ear V on latch bail
X as required,

Reason: To ensure releasing carry latches Y,
A36-13 With carry reset arms AE at their extreme
upward position (approximately 30 ), there
should be .025" to .030" reseting clearance

between carry latches Y and latch bails X.

To Adjust, turn eccentric screws AL as required.

Reason: To ensure resetting carries without
driving hatchets AB out of their guide comb.

For Form 3747




34

Burroughs - Series F2000 Instruction Book

Sec. III

ROUNDING-OFF AND CLEARING

It is often necessary to round-off products to
the nearest cent, dime, dollar, or ten dollars,
This is controlled through control panel program-
ming and is accomplished during the right hand
accumulator cycle in shifter position 21, by add-
ing five to the product accumulator column cor-
responding to keyboard column zero, one, two,
or three. If the amount on the selected pinion is
five or more, a carry into the left adjacent ac-
cumulator column will result.

For greater accuracy of products, eight of
the twenty accumulator pinions are located to the
right of the first add rack. Since there is no me-
chanical shift, these pinions cannot be cleared
of amounts by the add racks and consequently
have no gears to mesh with add racks, Clearing
is accomplished by latching in the total bail,
which performs the same function as the total
bail of a basic thechanical accumulator, and
turning the pinions through the accumulator
drive until their total lobes limit on the under-
side of the total bail,

During the left hand accumulator cycle in
shifter position 21, prior to transferring the pro-
duct, the accumulator column to which the five
had been added during round-off and all columns

to its right are cleared. This "clear” accumula-

tor cycle is identical to an add cycle except that
the total bail is latched in and the only pulse re-

AZ

ceived by the pinion solenoids is the "nine"
pulse from $209. This "nine" pulse is gated to

the accumulator columns designated to be clear~
ed by control panel programming. When a desig-
nated solenoid is receiving its "nine" pulse and
the total bail is latched in, the corresponding pin-
ion rotates with the pinion drive shaft until its to-
tal lobe limits on the total bail, At this point,
the pinion clutch slips as the drive shaft contin-
ues to turn.

Through control panel programming, both
rounding -off and clearing or rounding-off only
may be prevented. This is accomplished by
disabling the electrical circuits for the round-off
and/or clear pulses which would ordinarily reach
the pinion solenoids. Disabling of both rounding-
off and clearing is known as prorating. However,
the "round-off" and "clear" accumulator cycles
as previously described are always required.

During a normal add accumulator cycle the
total bail is ultimately retained in inactive posi-
tion by total bail solenoid clapper AM  The clap-
per retains bail AN which is urged against the
clapper by spring AV,

Initial indexing of the total bail mechanism
occurs at approximately 90° &f the "round-off"
accumulator cycle when total bail solenoid BD
(L235) is energized to pull in and hold clapper
AM out of the path of bail AN. Spring AV urges
bail AN to limit its roller AU against cam AW of
the accumulator camshaft assembly,

Fig. I11-49
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Early in the next accumulator cycle, which
is the "clear" cycle, bail AN follows cam AW and
contacts ear AQ of latch bail AX to rock bail AX
clear of bail AY. Roller BA of bail AR follows
cam AZ, urged by spring AS. Bail AR rocks bail
AY through stud AP in bail AR and the slot in bail
AY. Stud BB in bail AY contacts arm AO, which
is pinned to the total bail shaft, rocking total bail
AT into active position. Movement of the total
bail is limited when arms AO and BH contact ec-
centric posts BE and BI, respectively, in the ac-
cumulator side frames. Bail AN is reset at ap-
proximately A‘&o of the clear cycle,

With the accumulator normal, the rollers of
two total bail latches BJ, one of which is shown,
are urged against cams BG of the accumulator
camshaft by springs BF. In this position the
latches are held clear of latching arms BK of
total bail assembly AT, and arms BN of the total
bail assembly rest against bumpers BM on transfer
shaft BL to establish the normal position of the
total bail, For simplicity, only one arm BN and
bumper BM are shown in the illustration.

At approximately 25° of the accumulator
cycle, cams BG permit the springs to rock the
latches against the lower ends of the latching
arms. If the total bail has not been brought into
active position, the latches merely contact the
flat surface at the ends of the latching arms. If,
however, the total bail is in active position, the
latches contact the latching arms behind the
latching step and retain the total bail. The total
bail is latched in to prevent camming of the bail
by the total lobes.

Fig. III-50
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The total bail is restored late jp the accumu-
lator cycle. At approximately 850 , the total
bail latches BJ, driven by cams BG, release the
total bail, Bail AR is restored by its cam at ap-
proximately the same time, restoring the total
bail through spring BC.

TESTS AND ADJUSTMENTS

A36-10 With total bail solenoid clapper AM
manually picked to release arm AN and the
product accumulator manually cycled until
the total bail assembly is limiting on the two
cam operated latches BJ, there should be
equal clearance of , 010" to ., 015" between
overthrow arms AO or BH and their respective
eccentric limit posts BE or BL.

To Adjust, turn eccentric post BE or BI as
required.
Reason: To ensure latching the total bail,

A36-8 With clapper AM of solenoid BD held
against its core, there should be .010" to
. 020" releasing clearance between clapper-AM
and arm AN,

To Adjust, move solenoid bracket as required.
Reason: To ensure releasing arm AN with min-
imum air gap.

A36-9 With clapper AM limiting against its re-
tainer, clapper AM should have a flush hold on
arm AN.

To adjust, weave the retainer for clapper AM.
Reason: To ensure latching arm AN with min-
imum air gap.
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TRANSFERRING THE PRODUCT

Transferring the product is, in effect, total-
ing the product accumulator. This transferring,
or totaling, is indexed during the multiplication
routine and occurs during the sensimatic opera-

clapper CC to release bail CD. Releasing bail
CD allows spring BX to pivot bellcrank BS and
lower transfer link BZ. Lowering link BZ will
position the pocket in link BZ over screw post CA
in drive arm BR. Projection CE on bail CD in-
dexes the index strip blocking bail.

tion following multiplication and in the same
stop position. Only the amounts in columns
which mesh with add rack extensions can be
transferred, The product thus obtained can be
non-added, added or subtracted in either or all of
the basic mechanical accumulators or indexed
into the "D" section by control panel program-
ming. The product accumulator cannot be sub-
totaled. :

The transfer operation is initiated during the
last (clear) cycle of the product accumulator,
when solenoid CB (L233) is pulsed to attract

Early in the sensimatic cycle, cam assembly
BP on the sensimatic camshaft rocks drive arm
BR through roller BQ, to pull transfer link BZ for-
ward. Arm BW and link BV follow transfer link
BZ forward through broken joint spring BX. Link
BV through arm CQ rotates transfer shaft CP, En-
closed cams CI, which are pinned to transfer
shaft CP, raise product accumulator pinion as-
sembly CN into mesh with the add rack exten-
sions. Rotation of the first eight pinions during
transfer operations is prevented by the ears on
bails CJ.
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As enclosed cams CI pivot to raise the pin-
ion assembly, studs CT and CO contact bails CS
and CL, of the total bail shaft assembly, to rock
the total bail through springs CM and CU into
position to limit the total lobe of the pinions on
the top side of the total bail. As during the clear
operation, it is necessary to latch the total bail
in active position. However, since the product
accumulator is not cycled, this cannot be ac-
complished by latches BJ. For this reason, two
additional latches BJ-1 are provided. At normal
these latches are held inactive by two pins CR
located in transfer shaft CP. As the transfer shaft
is rotated at the beginning of the transfer opera-
tion, pins CR move away from latches BJ-1 to
allow the latches to lock the total bail in active
position. Movement of the total bail toward the
pinions is limited as before by arms AO and BH

contacting eccentric posts BE and BIL.
If the add racks were required to overcome

the friction clutches to turn the pinions, the load
would be so great that add rack latches would pos-
ition in the lock plates before the total lobes
could limit on the total bail, To prevent this, an
auxiliary drive rack CW (helper rack) drives the
pinions at the same speed as the add racks thru a
link which in turn, connects to the left end of the
add rack control shaft. As the pinion assembly is
raised, the pinion drive gear G leaves its mating
gear H of the drive unit and meshes with auxiliary
drive rack CW. The pinions are turned until
their total lobes limit on the top of the total bail,
limiting the movement of the add racks and caus-
ing the add rack latch studs to enter the lock
plates,

CX
cYy

Fig. III-53

At approximately 170V of the machine cycle
drive arm BW is restored through roller BQ and
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cam assembly BP, driving the transfer link rear-
ward and restoring the transfer shaft assembly.
Release bail CD is relatched on clapper CC and
the forward end of link BZ is raised to clear screw
stud CA when roller BO contacts bellcrank CG.
As the transfer shaft assembly returns to normal,
pins CR again contact the total bail latches to re-
lease the total bail, which is then restored by
spring BC.

TESTS AND ADJUSTMENTS

A23-1 With the machine normal, the flanged
roller on screw CA should be centrally locat-
ed in the horizontal slot of link BZ.

To Adjust, with limit blank BT loosened to
prevent interference, reposition the bracket
for mesh control solenoid CB forward or
rearward as required.

REASON: To permit free movement of the
flanged roller in the horizontal slot of link
BZ during non-transfer operations.

A23-2 With clapper CC manually held against
the core of mesh control solenoid CB, there
should be passing clearance, not to exceed
. 003", between latch arm CD and the sur-
face of clapper CC.

To Adjust, reposition the bracket for mesh
control solenoid CB up or down as required,

REASON: To provide minimum air gap be-
tween clapper CC and the core of solenoid
CB.

A23-3 With the machine cycled until arm CG
receives maximum ct;hréw frgm roller BO
(approximately 350 to 355°), there should
be latching lead, not to exceed . 005" be-
tween latch arm CD and the front of the
window in clapper CC.

To Adjust, starting with the high side down,
turn eccentric CF as required.

REASON: To ensure latching transfer linkage
without excessive overthrow.

A23-4 a. With the machine normal, there should
be .010" to .015" clearance between the
rear of limit blank BT and the forward surface
of projection BY. b. With the machine
cycled until arm CG receives maximum throw
from roller BO, there should be .010" to .015"
clearance between the bottom of limit blank
BT and transfer link BZ. c. With clapper
CC manually bottomed and the machine
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cycled to position link BZ forward, there

should be passing clearance between projec -

tion BY and limit blank BT.

To Adjust, (a)reposition limit blank BT
forward or rearward. (b) and (c) reposition
limit blank BT up or down.

REASON: To ensure holding transfer link in-
active during non-transfer operations and to
prevent interference between limit blank
BT and transfer link BZ.

A24-5 With the drive tripped and the sensimatic
cycled to approximately '700, the rear surface
of gear G should just contact the front surface
of the tooth in drive rack CW,

To Adjust, rotate eccentric CX as required.

REASON: To ensure that the add racks will
not be required to turn the pinions during

a transfer operation.
A86-14 With the machine normal, two rollers

CH should not limit in the ends of enclosed
cams CI. With transfer solenoid clapper CC
manually actuated, cycle the machine to 100
( two rollers CH should be on the flat of en-
closed cam CI). Total bail AT should be lat-
ched by latches gJ-1.
To adjust, turn eccentric BU as required.
Reason: To ensure latching total bail and to
ensure normalizing the pinion assembly and
total bail.

A36-16 The two (2) limit pins CR should have a
flush hold on latches BJ -1,

To adjust, locate limit pins CR as required.
Reason: To ensure locking total limit bail AT
during a transfer operation.,

A36-15 (a) Shaft CK should have . 002" to , 008"
clearance between the left side frame and the
clips on the end of the shaft,

(b) There should be at least . 005" clearance
between ratchet retainer CJ and cams I,
(c) Cycle the product accumulator under power
to seat clappers J firmly against pinion ratchet
D. With the play of shaft CK held toward the
left side frame, there should be at least . 005"
clearance between retainers CJ and clappers J.
To Adjust, (a) add shims (X1-19) as required,
(b) weave ratchet retainers CJ as
required
(c) recheck adjustments (a) and
(b) above
Reason: To maintain alignment of component
parts,

TWENTY-PLACE CLEAR

After prorating or after a power failure dur-
ing a multiplication it is necessary to clear all
of the twenty accumulator pinions. This may be
done through control panel programming, or by
depression of the delta key with the carriage
controls disabled.

To initiate a twenty-place clear operation
it is necessary to trip the Sensimatic drive. This
is done by depressing the delta key in the case of
a manual clear or by programming a repeat for a
carriage controlled clear.

At 5° of the Sensimatic cycle, $222 of the
Sensimatic timing cam assembly closes. Volt-
age is applied to $222 through $248 for a manual
clear or through $215 for a programmed clear.
§222 energizes the keyboard stop solenoid, sym-
bol slide stop solenoid, and the register designa-
tion stop solenoid, all of which are discussed in
detail under their own headings. Closing $222
also trips the accumulator clutch,

Fig. III-54

Two accumulator cycles are required. As
in "round-off" and "clear", the total bail sole~
noid L235 is pulsed at 90° of the first cycle and
the total bail is actually latched in during the
second cycle. However, instead of gating
"nine" pulses to the pinion solenoids as during
"clear", a solenoid controlled mechanism is
provided to retain the clapper reset bail in its
clapper reset position to simulate the "nine"
pulses. o

At approximately 7 of the second accumu-
lator cycle the clapper bail solenoid (L234) is
energized to pull in clapper DB. As clapper reset
shaft P is rocked to reset the clappers, arm CZ
rocks arm DA through stud DE and arm DA clears
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the end of clapper DB. As springs DF attempt to
restore the clapper reset bail, clapper DB blocks
arm DA and the reset bail, holding the pinion
clappers in reset position.

With the clappers held in this manner and
the total bail latched in, the pinion drive shaft
turns the pinions until their total lobes limit on
the underside of the total bail. The clapper re-
set solenoid is de-energized at 262 during the
second clapper reset movement (carry portion)
and clapper DB is permitted to drop out.

TESTS AND ADJUSTMENTS

A36-5 With clapper DB held against its core,
the clapper should have a flush hold on
arm DA.

To Adjust, reposition solenoid mounting
bracket as required.

Reason: To ensure latching the clapper re-
set shaft assembly without retarding clapper
drop out.

A36-6 With clapper DB limiting against limit
DC, there should be .045" to .050" pass-
ing clearance between clapper DB and arm
DA.

To Adjust, reposition limit DC as required.

Reason: To have normal air gap to prevent
pulling in clapper DB from hold voltage,
but to ensure pulling in with full voltage.

KEYBOARD STOPS

When a manual or programmed twenty place
clear (A) is taken, the basic machine is cycled
for the sole purpose of obtaining a visual indi-
cation (. 00A) that we have performed this oper-
ation. In order to ensure that only the clear
sign prints from the keyboard, keyboard stop
solenoid G (L224) is energized to pull plunger A
forward, rocking fingers C down into the notches
of add rack extensions F and thereby limiting
the add racks at cipher position. Plunger A and
fingers C are restored to normal by spring E.

Tests and Adjustments
A24-1 Add rack extensions F should be free and
the teeth of extensions F should align cen-
trally with teeth of the product accumulator

pinions.
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Fig. III-55

To Adjust, loosen mounting screws and pos-
ition guide brace D laterally as required.

Reason: To ensure a full hold of add rack
extensions F with the product accumulator
pinions.

A24-3 Plunger A should be free and when

manually bottomed there should be .010" to
. 030" clearance between the ends of fingers
C and bottom of the cutouts in add rack
extensions F,
To Adjust, reposition solenoid bracket B
as required.
Reason: To retain add rack extensions F at
normal position,

A24-4 With the machine normal and plunger A
bottomed, there should be clearance, not
to exceed , 004", between fingers C and the
rear edge of the cut out in extensions F.

To Adjust, bend fingers C as required and

recheck A24-3.
Reason: To ensure holding the add racks in

cipher position during a twenty place clear
operation and the release of fingers C at
the end of the operation.
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SIDE INSERTION CONTROL UNIT

The Side Insertion Control Unit is designed to
give rigid support to its 22" carriage construction
and the potential of greater programming flex-
ibility,

It is an independently supported mechanism
which travels on ball bearings between the rear
carriage rail and a stationary third rail. The
carriage drive is furnished through a conventional
type gear box with spindles mounted on the back
plate, supported with ball bearings.

With the carriage in its right end position, the
panel is inserted from the right side, using a guide
channel to help locate the panel between the race-
ways. The panel will latch in position when the

ram lug on the end of the skip and return shaft
closes the jaws of the latch plate mechanism,

To remove the panel from the machine, re-
turn the carriage to the right end limit and pos-
ition lever A rearward to release the latch plate
mechanism.

Fig, III-56

As the panel is removed from the right side
of the machine the ram lug will open jaws P and
R which will actuate a lock to retain the carriage
in the right end position, If it is necessary to
move the carriage when the control unit is out
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of the machine the front jaw must be manually
closed to release this lock, Before inserting the
panel the jaw must be re-opened to accept the
ram lug,

To change schedules the carriage must be in
the right end position and the job selector knob
pressed in and rotated to the desired schedule,
knob will return to its detented position in any
schedule selected,

The only change in programming the lanes of
control is that lanes 61 thru 66 are used for fun-
ctions formerly programmed in lanes 46 thru 51.

The following is a detailed description of the
mechanisms and adjustments.

The

CONTROL UNIT CONSTRUCTION

Structural Frame

The structural frame of the control unit is a
rigid casting with grooves milled along the front
and rear edges, These grooves are fitted with
selective race way shafts A to provide bearing
points for the ball bearings. Five different size
shafts are available, each increasing in diameter
by .001", and are precision selected at the factory
to provide control units of uniform width, The
size of the shafts can be determined by the number
of grooves cut in the recessed portion of the shafts,

| (’uml\'
/ Nz
A

Fig. III-57

The No, 1shaft is the smallest (.123") and will
have no grooves; No. 2 shaft, one groove; No. 3
shaft, two grooves; No, 4 shaft, three grooves; and
No. 5 shaft, the largest (.127") will have four
grooves, There should be no need to change the
size of these shafts after they have been selected
at the Factory, however, if an analysis of a pro-
blem proves this necessary always maintain equal
size shafts in any one race way.

For Form 3747




42 Burroughs - Series F2000 Instruction Book

Sec, III

F Fig. III-58

Adjustable Inserts

Twenty-eight adjustable inserts E are fitted to
the casting to adjust and anchor the stop, disk and
control pin assemblies. The insert is a hollow screw
which threads thru the casting and is locked in
place by lock nut B.

The stop, disk and control pin assemblies are
anchored to the adjustable inserts by flat head
screw F, lock washer D and round nut C. This
method of attachment permits vertical and some
lateral adjustment of these assemblies the full
length of the carriage. The inserts have been
adjusted at the factory to a pre-determined di-
mension and only minor vertical adjustment
should be necessary to obtain the correct relation-
ship between the control pins or disks and sensing
tappets.

Adjustable Side Plates

Adjustable side plates AI are fastened to the
ends of the casting to give support and location to
the stop and disk shafts. Eccentric G is pre-set at
the factory to position the stop dogs and skip disks
in correct relationship with their respective latches.
Brace J is a support for the right side plate and
should be held against the side plate when screws
H are tightened.

To assemble or change stops or disks the
left side plate is removed by unpinning or dis-
assembling necessary parts on left end of stop
and disk shaft, removing 2 mounting screws and
screw cap AJ.

When stops and disks have been assembled,
locate stop and disk shaft braces against front
and rear edges of support plate P and tighten se-
curely. The side plate is reassembled using the
stop and disk shaft and eccentric G as locating
points, Reassemble screws and pins.

Stop and Disk Shaft Assembly

The stop and disk shafts are attached to
support plate P by braces W and O. Six adjust-
able inserts are located above this assembly with
support plate P being anchored at 4 places.

Braces W and O can be located at any point
on the support plate with the exception of the areas
around the four screws Q. When locating braces
on the shafts it is not necessary to allow room for
lateral movement of the stops and disks as the
braces move with these parts during schedule
changes.,

A6 AFAEADACAB pp A

Fig. III-59
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Job selector knob AG is attached to the disk
shaft through a pin and slot connection. To change
schedules the knob must be pressed in before rotat-
ing, which moves detent M thru shaft AD and plate
AE out of the path of blocks L and X on the stop
and disk shafts. When the schedule change has
been completed, spring AH restores knob AG to
normal and allows detent M to seat between blocks
L and X. Detent M is not only a means to hold
the stop and disk shafts in a stationary position but
is also adjustable to provide a parallel condition
between the disks and the skip and return latches
and sensing tappets. The end position release arms
for the latches have been removed from the carriage
side frames and this function will now be performed
by brackets AA and S mounted on the stop and
disk shafts.

The spiral worm gear K thru worm nut AC will
move the control unit pins 1/10" to the right or
left for each quarter turn of the job selector knob.
Worm nut AC is adjustable to align the control pins
with the sensing tappets.

Magazine Trays

The control pins and magazines for lanes 6
thru 25 and 31 thru 50 are contained in magazine
trays I, each of which is secured to the casting by
8 adjustable inserts. Four reference magazines
are required in each tray and they should be located
close to the adjustable inserts to ensure uniform
height of the pins with the tappets the full length
of the carriage.

The control pins and magazines for the elect-
rical lanes 51 thru 66 are in a magazine tray
which is attached to the casting by 6 adjustable
inserts. Four magazines with ground pins are in
this tray as reference points for factory setting of
the magazine tray.

To reduce the side play of the electrical
magazines a notched scale has been placed in
the bottom of the tray. In addition to this the
electrical sensing pins have been shortened to
reduce the arc thru which the pin will travel when
the magazine moves from side to side. To com-
pensate for the shorter pin the switch actuators
have been lengthened. The adjustment of the
lane switch assembly should be made in the same
manner and meet the same conditions as previous
1/10" machines.
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NOTE: On early control units the front two
magazine trays are attached to the casting
with only 6 adjustable inserts. To stablize
the center section of the trays 8 allen
screws have been added to the casting.
After the trays have been adjusted for
height the allen screws should be screwed
down to the tray to keep it from tilting
during machine operation.

Fig. I1I-60 AN

Support Rails for Control Unit

To support the control unit in the machine
the rear carriage rail, which is fixed to the mach-
ine side frames, has been modified to include a
groove, milled along its rear edge. A similarly
grooved third rail located to the rear of the
machine is mounted on auxillary side frames
fasrened to the base of the machine. Both rails
are fitted with raceway bearing shafts held in
place by the rail end caps. A bearing cage con-
taining 12 ball bearings is attached to each rail to
provide free movement of the control unit be-
tween the two rails,

The third rail can be adjusted vertically thru
bracket AM and eccentric AN to obtain a parallel
condition of the control pins with the tappets. The
distance between the two rails is adjusted by set
screw AP to provide a free running unit without
sag.

Easy insertion of the control unit into the race-
ways has been obtained thru the use of a guide
channel AR which is fitted to the top of the casting.
The unit is inserted from the right side of the
machine by engaging the guide pins AS into the
grooved bar which is attached to the carriage, and
sliding the unit into position.
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TESTS AND ADJUSTMENTS

C10-3-35 Race way shafts must limit normally in
the race ways and be free to rotate.

To Adjust: Adjust retaining ears of spring
clips Z as required and secure with screws Y.
Reason: To help prevent wear of the race
way shafts and ensure retaining shafts in their
normal position.

C10-3-41 With the Schedule Selector knob posi-
tioned in schedule 4, there should be ,034"
*.010" clearance between the right end of
the support plate P and the inside of the
right end plate.

To Adjust: With nut N loose and braces

loose on the disk and stop dog shafts, position
support plate P as required and tighten nut N,
Reason: To equalize overthrow of the
Schedule Selector knob in positions No. 1
and No. 4.

C10-3-12 (a) With the Schedule Selector knob
moved inward and rotated a distance of ap-
proximately 459, the idler shaft detent M
should have passing clearance of . 003" to
. 008" with the locking blocks L and X. In
the normal position detent M must not limit
against bracket AA.

(b) With detent M seated firmly between
locking blocks L and X the active surfaces of
the disks and stop dogs must be paralled with
support plate P,

To Adjust: (a) With the stop dog and disk
assembly in schedule No. 4, move detent M
on shaft AD as required and tighten set screw
in detent M. .
(b) Loosen screw AF and with selector knob
moved inward to disengage detent M from
locking blocks, align shafts as required. Re-
lease selector knob to engage detent between
locking blocks and tighten screw AF.

Reason: To ensure release and restoring of
the detent M and ensure that stops dogs are
in their nominal function position,

C10-3-4 The stop dogs must align directly with
control pins.

To Adjust: Locate stop dogs as required.
Reason: To ensure correct alignment of
stop dogs with control pins.

C10-3-5 Set up disks must be aligned with control
pins, within ¥.005", _
To Adjust: Position disks as required to align
with control pins.

Reason: To have set up disks in correct align-
ment with the stop dogs and control pins, with
control pins aligned over tappets and stop dogs
located between stop latches.

C10-3-2 There should be no less than three bear-
ing braces to a maximum of five, spaced as
close as possible in equal increments along
the length of the stop shaft with no portion
of the shaft unsupported for a distance greater
than 7 inches. Bearing braces should be
placed alternately against the right and left
sides of stop dogs with clearance not to exceed
. 003" between braces and stop dogs.

To Adjust: Place bearing braces as required,
Reason: To ensure uniform support to the
stop dog shaft and limit lateral movement of
stop dog assembly within Engineering speci-
fications.

C10-3-1 (a) There should be no less than three
and a maximum of five bearing braces, spac-
ed as close as possible in equal increments
along the length of the disk shaft with no
portion of the shaft unsupported for a distance
greater than 7 inches.

(b) Bearing braces should be placed alternate-
ly against the right and left sides of the disks
with clearance not to exceed , 003" between
braces and disks,

To Adjust: Position bearing braces on support
plate as required,

Reason: (a) To ensure uniform support of the
disk shaft, (b) To limit the lateral move-

ment of the disk shaft.
C10-3-14 (a) The third rail must be in correct

vertical alignment with the fixed rear carriage

rail, (b) The control unit must move freely

between the rails with .001" to . 003" side
movement between the bearings and the race
way shafts.

NOTE: These adjustments have been made at
the factory with a special height and
level gauge. Do not disturb the third
rail setting unless analysis of a problem
indicates that this is necessary.

To Adjust: (a) With the third rail held

securely by screws AK and a straight edge

held against bottom of the two cérriage rails
and the third rail, turn eccentric AN until
vertical alignment of the three rails is obtain-
ed, Tighten nuts for screws AN and AL to
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hold bracket AM in place, Repeat for other (b) The height of the stop dogs should be
side of machine. (b) With carriage in right relative to the height of the control pins as
end position and screw AK snug exert pressure per Kit 427-1,

against third rail to firmly hold the ball bear- To Adjust: (a) Loosen nuts C and lock nuts B
ings against the raceway rods. Turn screw AP in the area that is being adjusted and turn

in or out to provide ,001" to ,003" clearance adjustable limit inserts E as required to raise or
between screw AP and the rear surface of the lower magazine tray. Tighten lock nuts B.
third rail, Tighten screws AK and AQ. Re- Snug all nuts, C. (b) Place Kit 427-1 in
peat adjustment with carriage in left end magazine tray and turn adjustable limit in-
position. serts E in stop dog assembly as required.
Reason: To provide a free running carriage NOTE: When the above Test and Adjustment
with minimum play between the raceways. is completed; loosen nuts C (one at

a time) in front magazine channel

and in the stop dog assembly; apply

loctite to nut C and retighten nut,
Reason: To ensure correct operating clear-
ance of control pins with tappets, and stop
dog and disk assembly with related components.

Fig. 1I1-61 C10-3-10 There should be . 047" to . 053" clear-

C10-3-15 With the guiding portion of the pilot )5 ance between the tappets in lanes No. 32 and
track AR on the program unit engaged in the the four reference magazines.
guide bar on the carriage, the rails of the To Adjust: Loosen nuts C and lock nuts B in
program unit must be in correct vertical align- the area that is being adjusted and turn ad-
ment with the fixed carriage rail and the third justable limit inserts E as required for correct
rail, clearance,

To Adjust: With right carriage side frame set NOTE: When the above Test and Adjustment
for maximum height thru eccentric on right is completed, loosen nuts C in center
-end of center rail, turn eccentrics in brackets magazine tray one at a time, and
for guide bar as required. apply Loctite to nut C and retighten
Reason: For easy insertion of program unit in- nut and lock nut B.

to rails. Reason: To ensure correct operating clear-

C10-3-27 With worm sleeve AC located to center ance of control pins in relation to tappets.

X the clamp screws in their elongated slots, in- C10-3-31 With the carriage in the extreme right
stall program unit in carriage and manually or left positions, the limit detents S and AA
hold carriage in the tab direction. (a) Stop must limit and hold the carriage, and must
dogs should align centrally between stop depress the latches sufficiently to release the
latches, (b) Control pins must be in correct paddles.
lateral location over tappets. To Adjust: Re-check Test and Adjustment,
To Adjust: (a) Turn eccentric on escapement Code C10-3-9,
assembly as required. (b) Loosen the three Reason: To ensure release of indexed latches.
clamp screws AB and turn worm sleeve AC C10-3-13 The support arms from the chassis must
as required and tighten screws. provide rigid support to the rear auxiliary side
Reason: (a) To establish the correct relation- frames. .
ship between stop dogs and latches and ensure To Adjust: (With computer section removed)
release of spear point interlock. (b) To align turn eccentrics as required to align holes in
control pins with tappets while maintaining support arms with holes in auxiliary side
conditions in adjustment (a). frames.

C10-3-9 (a) There should be .047" to .053" clear- Reason: To prevent distortion of the chassis
ance between the tappets in lanes No. 6 and and the setting of the third rail by the weight
No. 21 and the four reference magazines of the computer section,
located as near to the adjustable inserts as NOTE: Do not disconnect support arms
possible, with computer section in the machine.
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LATCH PLATE ASSEMBLY

The latch plate mechanism, attached to the
outside of the left carriage side frame, provides
the means of coupling the control unit to the
carriage. This coupling action is performed by
toggle jaws P and R closing around the ram lug on
the left end of the disk shaft. To prevent disengage -
ment of toggle jaws during carriage movement,
wedge slide G is positioned by spring H between
the toggle jaws causing them to be locked in the
closed position when the carriage is out of the right
end position. Rotation of the job selector knob is
prevented when the lower cut-out in slide M is
seated around the projections on the ram lug. To
change schedules the carriage is moved to its
extreme right position where arm V is raised when
the nylon skid on the rear carriage rail contacts
welded tab T. Arm V pivoting at stud L, contacts
the forward lip of arm I and pivots the curved end
downward against eccentric K. This action pivots
link J around stud L to raise lock slide M, thru stud

N, clear of the dprojections on the ram lug. As lock
slide M is raised, it contacts eccentric collar F to

raise wedge slide G slightly to release the pressure

of spring H on toggle jaws R and P,
The raising of arm V by the nylon skid also

rocks arm W, thru spring S to swing the upper pro-
jection of bellcrank X out of the path of stud D on
release lever A, This will allow arm A to be
positioned rearward to initiate removal of the
control unit., When release lever A is manually

Fig. II-62

moved rearward the comming action of stud D
against arm E raises wedge slide G from between
toggle jaws P and R. Release lever A is retained
in its rearward position by the spring tension on
wedge slide G holding arm E in a detenting pos-
ition for stud D.

When the control unit is removed from machine,
jaws P and R pivot open and are held in this position
by the toggle action of springs Q. As jaw P opens,
its button stud cams wedge slide G further upward

" releasing its pressure on arm E. This allows release

arm A to return to its forward position thru spring
C.

When the control unit is re-inserted into the
machine, the ram lug contacts the rear portion of
jaws P and R causing them to close around the ram
lug. As the button stud on jaw P moves out of the
path of wedge slide G the slide is moved to its
locking position between the toggle jaws,

Carriage Lock

The purpose of the carriage lock is to retain
the carriage in its extreme right end position when
the control unit is being installed or until a schedule
change has been completed. With the carriage in
its extreme right position and release lever A moved
rearward to its detented position, arm E thru link
Y, lifts arm Z away from stud AA in blocking arm
AC. Spring AB will cause arm AC to pivot into a
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z AA AB ac g

slot in the front side of the rear carriage rail,
locking the carriage in the end position,

To prevent release of the lock when the con-
trol unit is removed and release lever A is restored
to normal, jaw R contacts the lower lip on arm Z
to maintain arm Z in its actuated position. When
the control unit is re-inserted the ram lug closes
jaw R into its coupling position thereby releasing
the carriage lock. With the carriage in the ex-
treme right position and the job selector knob
partially rotated the square block on the left end
of the stop shaft, contacts the vertical lip on arm
Z to pivot arm Z away from stud AA, Spring AB
moves arm AC into the slot of the rear carriage
rail locking the carriage in the end position until
the stop and disk shafts are detented squarely.

End Position Limit Post

The end position limit post is located on the
inside of the left carriage side frame and will
establish the extreme right position of the carriage.
It is adjusted to ensure that the carriage lock is
aligned with the cut out in the carriage rail.

TESTS AND ADJUSTMENTS

C10-3-20 With the program unit inserted into
carriage, the ram lug must be centrally
located between the toggle jaws P and R.,
To Adjust: With 4 mounting screws B that
secure the latch plate to the carriage loose,
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A

Fig. 111-63

position latch plate assembly as required and

tighten screws.

Reason: To establish the normal position of

the latch plate assembly prior to the following

adjustments.

NOTE: After making above adjustments, move -
carriage to the extreme right position,
and check schedule selector knob to
turn freely to each schedule.

C10-3-21 With carriage in the extreme right pos-
ition the welded tab T on interlock actuator,
V must be centered in the cut-out in the top
of the nylon skid on the fixed carriage rail.
To Adjust: Loosen screws and align nylon
skid as required and tighten screws.

Reason: To enable latch M to be raised,

allowing a change of schedule.

C10-3-22 The welded tab T on interlock actuator
V must clear the fixed carriage rail by . 010"
to,020".

To Adjust: Turn eccentric guide post O for

required clearance. (Interlock actuator must

have clearance at bottom of comb U),

Reason: To prevent damage to interlock when

traveling over rail.

C10-3-24 With carriage in the extreme right
position, lock slide M must be cammed up-
ward to clear tooth on ram lug by at least
. 025",

To Adjust: Turn eccentric screw K as re-

quired.

Reason: To allow operator to select schedules,
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C10-3-26 With the carriage in the extreme right

position and release lever A indexed rear-
ward, wedge slide G should be raised to clear
toggle jaws P and R.

To Adjust: Parts specifications should provide
this condition,

Reason: To allow removal of program unit,

C10-3-23 With the toggle jaws P and R held in

the latched position by the ram lug, the wedge
slide G should be centrally located in the cut
out steps of the toggle jaws.

To Adjust: Loosen nut and locate eccentric
guide post O laterally as required, keeping
the high side of the eccentric positioned as
per previous test, and tighten nut,

Reason: To enable easy indexing of program
unit release lever and ensure locking of the
toggle jaws when program unit is inserted in-
to carriage.

C10-3-45 With the carriage in the extreme right

hand position, wedge slide G should be raised,
as lock slide M is cammed upward, to allow
free rotation of job selector knob.

To Adjust: While rotating the job selector
knob, turn eccentric collar F as required for
free rotation.

Reason: To ensure easy selection of program
schedules by relieving the pressure of wedge
slide G on toggle jaws R and P,

- C10-3-39 With the carriage in the extreme right

hand position, the escapement pawls should

engage tooth space of ratchet with . 005" to

. 020" passing clearance.

To Adjust: Add or remove shims on the end

position limit post as required.

NOTE: If latch plate assembly is removed
recheck Test, Code C10-3-20,

Reason: To ensure engagement of escapement

pawls when the carriage is in the extreme

right hand position.

C10-3-25 With the carriage in the extreme right

position, and the program unit release lever
A indexed to the rear, the upward movement
of the stud in actuating arm E should cause
link Y to set up the initial locking of the
carriage, by moving carriage lock AC into
the slot of the fixed cariage rail,

To Adjust: Parts specifications should pro-
vide this condition,

Reason: To ensure the carriage being locked
before removal of the program unit.

C10-3-36 (a) With the control unit latched in the

carriage, and the carriage in the extreme
right position, interlock AC should clear the
fixed rail by ,030" to .075", and with the
stop dog shaft rotated approximately 79, inter-
lock AC must locate in the slot of the fixed
rail to lock the carriage. (b) With carriage

interlock located in the slot of the fixed rail,
there should be at least , 020" clearance be-
tween the leading edge of the interlock and
the edge of the slot in rail.,

To Adjust: (a) Weave actuating arm Z as
required. Make certain the ear of arm Z has
full vertical surface contact with the square
block on the end of the stop shaft. (b) Parts
specifications should provide this condition,
Reason: To ensure interlock clearing the
fixed rail with carriage in an operating pos-
ition, and locking the carriage when stop
dog shaft is out of normal position, or when
program unit is removed,

C10-3-28 With the carriage in the extreme right

position, index the program unit release lever
A to the rear. Removal of the program unit

should cause the toggle jaw to retain carriage
lock AC in the slot of the fixed carriage rail.
To Adjust: Bend formed ear of actuating arm

Z as required.

Reason: To retain carriage in a locked posi-
tion until the stop dog and disk shafts are in
their square detented positions.

C10-3-29 With the cairiage in an operating posi-

tion, program unit release lever A must be
latched in its forward position by interlock
X.

To Adjust: Recheck Test and Adjustment
Code C10-3-22,

Reason: To prevent indexing the release
lever and raising wedge slide G which would
allow program unit to be removed in a posi-
tion where damage might result to control
pins and tappets.
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MULTIPLE FACTOR STORAGE

Multiple factor storage is an optional fea-
ture of F2000 machines with 1/10" tabulation. It
greatly increases the storage capacity of the ma-
chine by permitting the multiplicand storage unit
to be "split" electrically and only certain sequen-
tial columns of the multiplicand to be "read”
through control panel programming.

Indexing of the multiplicand is accomplish-
ed in the same manner as with other machines.
However, two or three multiplicand factors may
be indexed simultaneously if the multiplicand is
later "split" through the multiple factor controls.
This, of course, results in considerable saving of
time.

The multiple factor components are ar-
ranged in a single unit mounted inside the door of
the machine stand. The functional components
include four relays, nine diodes and two five-pos-
ition switches. For reference, the wiring diagram
designations of the relays are K206 through K209,
the diodes CR210 through CR218, and the switches
§281 and S282.

Utilization of multiple factor storage is be-
gun by manually positioning rotary switches $281
and $282, The switches may be set to divide the
multiplicand storage unit into either two or three
parts. With the switches set as shown in Figure
V-1, for example, the splits are between Columns
4 and 5, and between Columns 8 and 9. This
‘divides the multiplicand data into three parts.

N6, pdl2/
N TR
\ e

8 SHIFT | S5SHIFT
Li2lin]iole[8]7]6]5

| 2SHIFT

4]3]2]1]

Fig, v-1

Multiple factor split-active relay K206 is
normally picked in the same carriage position as
pre-multiply relay K201, To accomplish this a
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1 pin is used in Lane 41 (on machines without the
adjustable mechanism in Lane 41 it is necessary
to use a "1A" pin which is copper plated for
identification). The sensing of the 1 (or "1A")
pin causes not only the multiply relay (K201) but
also the split-active relay (K206) to be picked.
K206 is held through a 10K resistor and a set of
its own normally open contacts from $207-C (same
as K201). K206 is also picked when a "3" pin
(Negative-Multiply) is used in Lane 41. Since it
may not be desirable to have split-factors every
time Negative Multiply is set up with a "3" pin,
K206 can be dropped in the next carriage position
by the use of an electrical pin in Lane 47 (DPM)
which breaks the hold circuit to K206,

During the pre-shift portion of the multiply

-routine, two of the three matrix relays, K207

through K209, are picked. Which two depends
upon which decimal shift is being used. As shown
in the diagram in Figure V-2, the B+ from the
selected pad of S264 (Lane 44 - Decimal Shift) is
applied to the diode matrix on TB203. These
diodes gate the B+ to the proper relays. The
ground circuit for the matrix relays contains a set
of normally open contacts of K206.

With K206 picked in a multiply position, a
shift of 2 will cause energizing of matrix relays
K208 and K209, a shift of 5 will cause energizing
of K207 and K209, and a shift of 8 will cause ener-
gizing of K207 and K208. A shift of 7 is not de-
signed to permit a multiplicand split but will cause
all of the data in the multiplicand storage unit to be
utilized. This is because the 7 shift would be more
difficult to program due to a decimal point con-
sideration.

Only normally closed contacts of the matrix
relays are used. These contacts have been inserted
in the column common lines of the multiplicand
storage unit. Therefore, picking a matrix relay
causes its contacts to open and, in effect, discon-
nect certain columns of the multiplicand storage
unit, This gives an indication of zero in the af-
fected columns.

The diagram in Figure V-1 shows the inter-
relationship between the rotary switches and the
matrix relays. It should be noted that switch set-
tings have no effect on columns 9, 10, 11 and 12.
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Back voltages from S277 (Right Hand Shifter
Position Selector) are blocked by diodes CR210,
CR211 and CR212. Without these diodes matrix
relays would be momentarily picked and dropped
as $2177 is moved to different positions. This
would cause loss of various parts of the multipli-
cand during the multiplication routine and would
result, of course, in wrong products,

Since the hold circuit for K206 gets its B+
from the same point as the hold circuit for K201,
the same means used to drop K201 will also drop
K206.

Dropping of K206 causes any matrix relays
previously picked also to drop because a set of
normally open contacts of K206 are in their
ground circuit,
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MULTIPLE FACTOR SWITCH - §281 and/or 5282
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PREVENTIVE MAINTENANCE GUIDE

The following is an outline of the procedure to follow on a Preventive
Maintenance Attention to a Series F2000 Machine.

A. INITIAL PROCEDURE:
Prior to any mechanical work, perform the. following steps.

1. Inquire of the operator of any conditions that he (or she) has
noticed that require correction.

2. Determine from the operator if there are any stored‘fadtors, or
totals in the machine., When P.M. is completed, make sure that
they are re-entered correctly.

3.. Make operating tests of the machine. Use all keys, operator
control keys, motor bars, etc. Note any peculiarities of
operation with respect to machine speed, unusual sounds,
printing, carriage movement, accumulation, etc.

B. APPROVED LUBRICANTS AND CLEANING AGENTS:

The lubricants and cleaning agents used in this product are listed
here, and apply in general as stated. Special lubrication
instructions will be found under the "Specific Instructions" part
of this guide. :

1. Machine 0il S1314 - to be used on all shaft bearings, pivot
- points, rollers, oil holes, and metal to metal contact of
moving partse.

2. Grease S167%A - to be used on the periphery of all cams, forked
arms, and slots where contact is made with studs, all metal
gears, and metal to metal contact of moving parts where oil will
not suffice.

3. Grease S173 Texaco Uni temp. - to be used on the plastic or

‘ nylon actuators of all switches, and in place of 81674A grease
wherever there is a danger of grease thinning out and dropping
onto electrical components.

L. Cleaning Agents: Platen Restorer (S3) and Case Cleaner and
Polish (811). -

NOTE: Care should always be taken when lubricating mechanisms

where an excess of lubricant may get onto electrical
components and cause a malfunction,- .
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Ca GENERAL INSTRUCTIUNS:

The inspection should be: performed systematlcallyg and cover all
sections of the machine. Special attention should be given to
areas where experlence has indicated that trouble may exist.

l. Each section should be properly cleaned of all dust, old grease,
and forelgn matter, and properly lubricated.

2. All parts and mechanisms should operate freely3 without
interference from adjacent parts, and perform according to
tests and adjustments. Make necessary corrections to meet
these conditions.

3. All sections should be inspected for worn, broken, or defective
parts. Replace any found to be faulty. All loose nuts, screws
etc. should be detected and tightened.

L. All wiring should be checked to be in good condition and to be
clear of moving parts. All taper tabs and other connections
should be tight. Correct when necessary.

5. Correction Index improvements should be 1nsta11ed to maintain the
machine in the best condition.

D. SPECIFIC INSTRUCTIONS:
The Basic Sensimatic and F1000 Preventive Maintenance Guides are to
be used for that portion of the F2000 to which they apply. Listed
here are sections in addition to the Basic Machine, and the Servicing
procedures to follow,
l. Component Unit:

a. Apply general instructions.

b. On new machines the printed circuit discs should be cleaned
with platen restorer and a cotton swab or soft clean cloth
during the routine shop check out procedure. They should be
cleaned again in three months., Thereafter, the normal
servicing requirement should be followed.

c. Check adjustments of clutches, discs, and switches.

d. Iubricate section sparingly with machine oil and S173 grease.

NOTE:  Nylon gears do not require lubrication.

2, Produot Accumulator:

a. Apply general instructions.
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<b. The carry printed circuit board should be checked and
cleaned any time that a section is serviced for other
reasons, or as often as individual conditions warrant.
c. Nylon clutch bands and drums should be cleaned of all dirt
and foreign matter to perform properly. ILubricating these
parts is not necessary. .
d. Lubricate section with machine oil and S173 grease.
3. Multiplier Drive Unit:
a. Apply general instructions.

be. Check pulse generator contacts.

c. Lubricate with machine. oil (note oil holes) and S167%A
grease. Use S173 grease on timing cam switch actuators.

L. Operand Storage Unit (D Section):
ae Apply general instructions.

b. Check printed circuit boards; clean whenever foreign
matter has accumulated.

c. Lubricate with machine oil and S1673A grease.
5. Auxiliary Sensing Unit:
a. Apply general ihstructions.

b. Check printed circuit switches and clean when foreign
matter accumulates.

c. Lubricate switch actuators with S173 grease; elsewhere with
~ machine oil and S1673A grease as prescribed.

- 6, Power Sectioni
a. Apply general instructions.
b. Check motor overload clutch adjustment.

c. Lubricate with machine oil, S1673A grease, and S173 grease
on Sensimatic timing cam switch actuators.

NOTE:  If adjustments, other than adjusfments contained in Series
~ ~ F25-F500 Instruction Book, Form 37L0, and Series F2000
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Instruction Book, Form 3747, are necessary to maintain a
satisfactory level of operation of the system, a complete
report describing the need for such adjustment must be made
to the Accounting Machine Products Group, Home Office.

After the completion of inspection, have operator test machine
while preparing Service Reports.
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REMOVAL AND REPLACEMENT PROCEDURES

gzm===E

Figure 1

Removal of Multiply Unit

NOTE: Right and left directions are given 7. Remove the two wires H from the clutch
facing the rear of the machine. coil terminal board. (Note location).
1. Remove printed circuit board K. 8, Disconnect pin connector F on left side of
drive unit,

2. Disconnect pin connectors M and J on

bottom of the component unit. 9. Remove belt E after first removing its

idler roller.
3. Disconnect pin connector C on bottom of

the product accumulator unit. 10. Remove the three nuis A.
4, Remove the two.screws B that hold the 11. Remove screw R and space collar P.
brace for the shaft across the top of the
product accumulator, Care should be NOTE: Do not remove parts Q.
taken to prevent dropping the nuts or o
lockwashers into the product accumulator: 12, Supporting the multiply unit from the
bottom, remove nuts D and their respec -
5, Remove the clip N from the stud on the . tive screws. The unit will now be free
transfer link and separate the parts, to be removed. Move the unit to the
, right until the side frame clears the studs
6. Remove the three screws G that hold the of parts Q, lower the unit and remove,
computer timing cam switches, and the -
belt from the pulley, CONTINUED ON NEXT PAGE
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REPLACEMENT:

Replacement is accomplished by reversing
the removal procedure,

NOTE: Adjustment of the computer timing
cam switches (step 6) is covered in
Section III Mechanisms and Adjust-
ments.

Removal of the Components Unit

NOTE: Right and left directions are given
facing the rear of the machine.

1. Remove printed circuit board K.

2, Disconnect pin connectors M and J on
bottom of component unit,

3. Remove the three nuts I on the right hand
side of the unit,

4. Remove the two screws O on the left side
of the unit, )

5. Position the flat surface of the coupler on
the compohent clutch drive shaft in line
with the cut out in the side frame.

7

6. Move the left side of the unit far enough
rearward so the fork will clear the stud
between the holes for screws O. Lower the
left side and move the unit to the left until
the coupler member on the component
clutch drive shaft clears the side frame,
Remove the unit from the machine being
careful not to lose the leather coupler.

REPLACE:
a, Machine should be in home position.

b. Component unit should be in home
position, :

NOTE: Check the guide holes in the
platen drive cams to be in line,
With these conditions, the mem-
bers of the component platen
drive shaft should mesh without
binding. (Adjustment of these
parts is covered in Section III
Mechanisms and Adjustments),

Removal of Drive Unit

1, Remove multiply unit from machine,

2. Remove component unit from the multiply
unit,

3. Set the product accumulator on its end,
(with the pulse generator up and cluster
accumulator pinions toward the person
doing the removing).

4, Remove the four screws and nuts that hold
the side frames of the drive unit and the
product accumulator together. Pull the
transfer link, this will unmesh the gears of
the cluster accumulator pinion shaft and the
gear on the drive unit,

5. Holding the product accumulator unit with
the left hand nun the drive unit to the right
and lift up, separating the two units,

REPLACE:

a. Set accumulator on its end, Pull the
transfer link and wip clutch on the
drive unit.

b. When replacing the drive unit, first
mesh the coupler members that drive
“the product accumulator main cam
shaft. Then lower the drive unit into
place and replace the four screws and
nuts,
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COMPONENT UNIT - DISASSEMBLY AND REASSEMBLY

1. Remove the constant running clutch drive
shaft,

2. Remove eight screws and nuts holding the
end plates to the front and back plates.

3. Remove two screws holding the bracket for
J204 and J207 to the right end plate.

4. Remove four screws holding the lower
crossbrace to the back and front plate,

5. Remove four screws holding the lower
platen camshaft brace to back and front
plates.,

6. Remove the mounting screws for the four
clutches plate assemblies (1 for adjustment
eccentric and 2 others per assembly).

7. Remove three screws holding the wiping
contact assembly which contacts the digit

selector (on the back of the left hand shifter

disk).
8. Remove four screws holding the upper
platen camshaft brace to the back and

front plates.

9. Carefully lower the front and back plates
and the right end plate,
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10,

11,

12,

13.

14,

15.

Remove the bearing bracket for the left
hand clutches to allow removal of driving
belts (note location of shims, if any, on
clutch shaft).

Carefully disengage and lower clutches.

Lifting up on the wiping contact assembly
which contacts the digit selector (on the
back of the left hand shifter disk), carefully
remove the shifter disk assembly.

Remove the function table disks.

For platen removal, remove eight mounting
SCTews.

Assemble in reverse order.,

NOTE: In reassembling care should be taken
to prevent distortion of wiping con-
tacts and to ensure that the left hand
function table clutch engages its
nylon gear in home position within
range of the adjusting eccentrics,
The three other clutches can be
disengaged after the unit is reassem-
bled.
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to
1.

2.

3.

4.

6.

F2000 PRODUCT ACCTMULATCR

replace total bail shaft assembly - 2FMA 6: (References are
F2000 Symbol Book dated 12-1-60).

Remove coupler and degree indicator dial from PA camshaft R,
Plate 33,

Remove both end plates of PA, (AK and A, Plate 30)., (Be
careful to set these plates down without pulling wires).
3 springs on one plate.

Remove pinion solenoid assembly (includes P & N, Plate 35).
Be careful to set this assembly down without pulling wires.

Remove clapper, reset shaft assembly L, Plate 34, (Four
springs Q, two springs 8 & V and brace 0).

Remove screws and clip from brace M, Plate 33 (there are
2 of these braces; this step applies only to the one nearest
the degree indicator end of shaft B).

Remove four springs T. Plate 32, two springs O and X and
link 8; also two braces Fe Plate 31.

7 Remove pinion shaft assembly G & Q, Plate 31, and transfer

8.

shaft assembly N, Plate 32, together noting positions of
four lateheg H and V and arm Q.

Slide total bail F. Plate 32, out of assembly after removing

‘ keys E.

9

10,

Remove total bail shaft assembly AA after removing brace K.
Replace in reverse order, remembering to have P. A, on flat
surface for reassembly so that the unit will not be twisted
after assembling.

Estimated time four hours.
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Left Hand Follow-Up Circuit-Function Table, . . .
Electrical Component Function Chart . .. « . ¢« ¢ . v o &
Solenoid Resistance Table, . . ., ... ..+ v 0 v v ..
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TOP VIEW
I g b 3 TN~ _ —_
r
§§§m gc:gg |o} :-v' S
v'- IV V. '; | 8\| ' 8 : 3
®Rlol |=|c|m|e a o
Sl [|lala L—d L_d
n\n DN |N|»
S2I19 S215
S$217 S2i18
§$220 S216
CR220 o —— —
CR224 P205 | <
L1 0
- g— = g
o TB208 R = L
l S| a3t
[=]
E
o
S L232
L239
—_————
| ! 123
' | :—o oo I8
s oo oo 1
| .
L GEAR B(|2)_(__m‘
B ‘ i
I__J_a__._l
Sl C o |
N ol AN U1
~ " NP L I
5/8TAB
A PRINTING
NjN|N olo
njn|n I
. NN
win
L223
S(NIRIS KEYBOARD
NN N
n|n|n|n o
< g o~ oo
orfs | hbd
0O win
+ 052040
olm <|<|{llo]o
njn - mho NjN
ol SIS
ll'
/IOTAB _
~ .V} DS202 DS203 DS 201 3
wl |5l
o LN N
4 [ o|ojn

Fig, VII - 1
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Disk il
Disk #1

Disk #2
Disk #2

Disk #3
Disk #3

Disk f
Disk 4
Disk #5

Disk #5

Disk #6
Disk #6

front
rear

front
rear

front
rear
front

rear

front
rear

front
rear

Right hand shifter position selector
Right hand shifter

Left hand shifter
Digit selector

Left hand follow up circuit
Left hand shifter follow up commutator & right
auxiliary controls

Right hand function table position selector
Right hand function table

Left hand function table
blank

Left hand follow cireuit function table
Left hand function table follow up commutator
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Sec. VII

POWER SUPPLY

Fig. VII - 4
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RELAY PLATE

108 1B

Tra03 R25 © R223°

R2

T ‘,‘fﬂ_' AOY“ER K201 K202 K203 K204
MULTIPLY START SHIFTER NEGATIVE
) INTERLOCK ~ MULTIPLY
As P202 J

P203
A C FUSE . DC FUSE

5/8" Tab

108 B

Ro27 | CR223 pezs © R223”

(] D Drl] Dnz 22

crz2ll, CRZ2

R224

TOA
cazos
A2 POWER
RELAY K201 K202 K203 . K204
MULTIPLY START SHIFTER - NEGATIVE
® e nal INTERLOCK  MULTIPLY
TBZII P202 J202
e
T T
3209
F F202 P203
AC.FUSE DC.FUSE
1/10" Tab
108 1B
[ Roz7) | CRe33 Raps ° Rez3’ |
R224 g 0O 0 [ Ocraaa
t cnzzucljz‘s Rz I
9 (] 9 5] 9
TOA 702 A
TAS OELAY
%mm K201 K202 K203 K204
MULTIPLY START SHIFTER  NEGATIVE
R23l INTERLOCK  MULTIPLY
132“ P202 J2o2
RZOG
201 F P203
AC.FUSE DCPOSE

Side Insertion
Fig, VII - 5
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OPERAND STORAGE UNIT PRINTED CIRCUITS

MULTIPLIER STORAGE

One printed circuit required for each col-
umn of machine capacity. The D pads
are not used. Each O pad is connected to
its left adjacent C pad. Terminal of pads
1 thru 9 and the lower Z pads are con-
nected by buss wires to corresponding 1 |
thru 9 lower Z pads on all other multi-

plier printed circuits,

c

N NOO

3 4 S 6 7 8 9

Fig. VII - 6

MULTIPLICAND STORAGE

One printed circuit required for each column
0  of machine capacity. The two unnumbered pads
and the O pad are not used. All 1 thru 9 pads
are connected by buss wires to corresponding
1 thru 9 pads on all other multiplicand printed
circuits.

9 8 7 6 5 4

Fig. VII - 1

Nylon gear and wiper contact assembly - viewed
from contact side.

Fig. VII - 8



‘Sec. VII Burroughs - Series F2000 Instruction Book 9

TIMING CAMS
DEGREE SCALE 0° 30° 60° 90° To' T(r 180° 2/0° 240° 270° 300° 330° 360°
12101322
s201 PULSE SHIFTER INTERLOCK RELAY' loPEN
cL Ie
$202  GATE RH. FUNCTION TABLE CLUTCH SOLENOID OPE cLose ‘?
) cL
$203 GATE L.H. SHIFTER CLUTCH SOLENOID OPEN
ICL u°
$204 GATE LH. FUNCTION TABLE CLUTCH SOLENOID oP| [
10° [335°
$205 START RELAY HOLD ] opsﬁ\ | —
10° 336°
$206 ENABLE RIGHT HAND INTERLOCK ul —
290° 30€°| iy,
$207 MULTIPLY RELAY HOLD — 1L ;
: L L
S208 ENABLE CARRY _SIGNAL OPEN
w58
1
18° cLosd 1059 198° z%u'
S209 GATE PULSE GENERATOR — i
160°|2009
$210 HOME MULTIPLIER ACCUMULATOR OPEN 1
§835°IcL 098 3
S211 _ PULSE CLAPPER _BAIL SOLENOID OPE| [ 1
346
45° |728°
S212_PULSE TOTAL BAIL SOLENOID m OPEN
351°
S2|3 GATE MESHING CONTROL SOLENOID OPEN|
188° | 90°
8214 ENABLE LH. INTERLOCK OPEN| —11
TIME SCALE - MILLISECONDS 0 100 200 300 400 800
T 49° 2
S22| PULSE MULT.{ NEG.MULT. RELAYS C ] |OPEN
8° [cLos| 1159
$222 PULSE MULT. ACCUMULATOR CLUTCH SOLENOID |[— | ol
L] ugl:
$223 GATE MULTIPLY _ROUTINE opgu‘
49
401 . 30"
$225 GATE MANUAL DISABLE PREMULTIPLY 1 OPEN]
DEGREE SCALE 0° 24° 48° T72* 96° 120° M4° 168° 192° 2i6° 240° 264° 268° I2* 336* 360°
Fig. VII - 9

Printed in U.S. America 12-1-62 For Form 3747



FUNCTION

INDICATOR
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RELAYS
7 Peewu (ot 7= 1= |26
¢ 2 wiloty
5 l‘%’(_ﬂ 5:—: = 24
Y- 20+ wo bt 4 =| =23
) e == =i2|
. K245
\\ //
O "~~~ o0
T30 el Dt
9 l‘ = 289 7 29 2
=2 =] _= ~|38
8%& i Py g — |28 =28
7L~ ¢=_|"=|27 =_|26 =(8Z
grel=2B 4-CT-2s 24 —*
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\ /
NNIEIEA O~__-0
X1 X2 X X2 X X2

\ K205
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TOP VIEW

Fig. VII-11
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PRODUCT ACCUMULATOR RESISTOR BOARD

E20I E202 . "E203 EZO4E
- 5O ©<
00! L5D
©
B J

Note: E201, 2, 3, 4 were formerly TB213, 14, 15, and 16.

COLOR CODE
0 - BLACK
1— BROWN
2— RED
3 — ORANGE
4—- YELLOW
5 - GREEN
6— BLUE
7— VIOLET
8— GRAY
9— WHITE
Fig. VII - 12

Printed in U.S. America 12-1-62 . ' For Form 3747
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PIN TERMINATIONS

ON PLATEN 2 4
6 8 8 O 12 ©
IE; ©,03; 5 O
16 th 200 220 240
©901030,50,
19 O 210 230 250 5 O
o O o o o
) ®
&
26 30 34 —
O '695831 O 33835 Ox
%)9 36 © 380 40© g o
40430450 ®
O 49 O 460 48 O 350°
O O O Os3
O O
Pin - Term, Pin - Term. Pin - Term, Pin - Term,
1PG - 21 aA J24] - 4 134 - 38 12MC - 1
5PG - 25 3A .34 - 2 9CL - 41 10MC - 7
4PG - 13 2A 24| - 14 5A ,[64] - 8 11MC - 53
2PG - 17 1A .[TA] - 16 12A - 26 8MC - 19
9PG - 11 9 pulse - 55 6A .[6A] - 10 9MC - 51
6PG - 15 5 pulse - 25 7A,[7A] - 12 6MC - 5
8PG - 9 20A - 46 11A - 36 TMC - 39
PG - 27 19A - 48 10A - 20 4MC - 49
3PG - 23 18A - 42 9A - 18 5MC - 43
17A - 24 8A - 6 2MC - 45
5MB - 32 16A - 22 TA - 12 3MC - 47
2MB - 33 15A - 40 6A - 10 1IMC - 3
9MB - 35 14A - 50
3MB - 28 5R.0, - 44 LEGEND: A - Accumulator Column
4MB - 29 MB - Multiplicand Bus
TMB - 34 MC - Multiplicand Column
8MB - 37 PG - Pulse Generator Contact
1MB - 30 D - Used on Clear
6MB - 31
Fig. VII - 14

Printed in U.S. America 12-1-62 For Form 3747
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Sec. VI

RIGHT HAND SHIFTER DISK

Fig. VII - 15

LEFT HAND SHIFTER DISK

Fig. VII - 16
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RIGHT HAND SHIFTER POSITION SELECTOR DISK (5277)

0
| 21
2 20
3 19
a I8
QY8
5 Q 17
6 S 16
@
‘N&
7 P @
®) 15
&)
v
8 @
& 14
5]
c
S 13
10 2
I
Fig. VII - 17

Disk shown in home position

Wiping contact connections (logical):

Al -R,O, release solenoid B1 - DZ switch, col, 4
A2 - $264D (8 shift) ‘ B2 - DZ switch, col. 5
A3 - S264C (7 shift) B3 - DZ switch, col. 6
A4 - S264B (5 shift) ‘ C1 - DZ switch, col, 7
A5 - S264A (2 shift) C2 - DZ switch, col. 8
A6 - R.H.S. clutch solenoid o C3 - DZ switch, col. 9
A7 - DZ switch, col. 1 D1 - DZ switch, col. 10
A8 - DZ switch, col. 2 D2 - DZ switch, col. 11
A9 - DZ switch, col. 3 D3 - DZ switch, eol, 12

Printed in U.S. America 12-1-62 For Form 3747
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LEFT HAND SHIFTER FOLLOW - UP COMMUTATOR
AND RIGHT HAND AUXILIARY CONTROL DISK (5279)

12 I 10

Fig. VII - 18

Disk shown in home position

Wiping contact connections (logical):

1- K201-27 (CB+) 5- $201-NO (K203 pick circuit)
2- 8203-NC (L.H.S. clutch solenoid) 6- CB+ with disk out of home during multiplication
3- K201-23 (CB+ for homing) 7=~ Supplies CB+ to 5, 6 and 8 during multiplication

4- R.H.S. clutch solenoid (for homing) 8- Directional key block solenoid and $284-NC
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DIGIT SELECTOR DISK (S280)

Fig. VII - 19

Disk shown in home position

Wiping contact connections (logical):

Al - Mult. storage col, 4 com. Bl - Mult. storage col. 5 com.
A2 - Mult. storage col. 3 com. B2 - Mult. storage col. 6 com.
A3 - Mult, storage col. 2 com. B3 - Mult. storage col. 7 com.
A4 - S265A (2 shift) C1 - Mult. storage col. 8 com.
A5 - S265B (5 shift) C2 - Mult. storage col. 9 com.
A6 - S265C (7 shift) C3 - Mult, storage col. 10 com.
AT - S265D (8 shift) D1 - Mult, storage col. 12 com.
A8 - 8207-C (K 201 hold circuit) D2 - Mult. storage col. 11 com.

A9 - CB+ (to hold K 201)

Printed in U.S. America 12-1-62 For Form 3747
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RIGHT HAND FUNCTION TABLE POSITION SELECTOR DISK (5276)

Fig. VII - 22

Disk shown in function table 1 position

Wiping contact connections (logical):

Al - R.H.F,T. clutch solenoid Bl - Mult, storage 6 bus
A2 - R.H.F.T. clutch solenoid B2 - Mult. storage 5 bus
A3 - Mult. storage 9 bus B3 - Mult. storage 4 bus
A4 - Mult, storage 8 bus B4 - Mult. storage 3 bus
A5 - Mult, storage 7 bus BS - Mult. storage 2 bus

B6 - Mult. storage 1 bus

Printed in U,S. America 12-1-62 For Form 3747
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Sec, VII

LEFT HAND FUNCTION TABLE FOLLOW - UP COMMUTATOR
(5278)

Fig. VII - 23

Wiping contact connections (logical):

1-K202-4 (C.B.+)
2-5204 - NC (L.H.F.T. clutch solenoid)
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LEFT HAND FOLLOW - UP CIRCUIT DISK - SHIFTER

.085 T0.100

Fig. VII-24

LEFT HAND FOLLOW = UP CIRCUIT DISK - FUNCTION TABLE

.085 TO .100 —/\\(

Fig. VII-25
Printed in U.S. America 12-1-62 For Form 37417
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ELECTRICAL COMPONENT FUNCTION CHART

S0/ - Sa1y el @ o Hle

COMPONENT

$201

$202
$203
5204
5205
5206

$2017

5208
5209
§210

5211
§212

5213
S214

5215
5216
s217
5218
5219
$220
§221
5222

§223

5225

5226

52217

$228

§229

§230

5231
5232

FUNCTION

Picks K203 during multiply routine to enable the R.H.S. to
shift one position when required.

Gates R.H.F, T. clutch,

Gates L.H.S. clutch.

Gates L.H.F.T. clutch.

Times drop out of K202,

Makes the right hand interlocks active prior to picking the
accumulator clutch solenoid for the right hand platen stroke.

Provides hold circuit for K201 in L.H. S, position 21 where
S$280 opens. }

Provides carry pulse for product accurnulator,

Gates pulse generator and 9 pulse for clear after round off.

Ensures that the multiplier unit is in home position before
starting a multiply routine.

Pulses clapper bail solenoid on manual or programmed clear. (A)

Pulses total bail solenoid for manual or programmed clear (A) and
clear after round-off, Vg

Pulses meshing control solenoidfwhen K201 drops out.

Makes left hand interlocks active prior to picking the accumulator
clutch solenoid for the left hand platen stroke.

Program clear (A) lane 51 (66). »

Disables a pre-multiply set up in previous stop - lane 47 (62).

Start multiply - lane 48(63).

In B+ circuit to decimal light, DS203 - lane 49 (64).

In B+ circuit to decimal light, DS201, DS202 - lane 50(65).

Enables crossfooter non-clear lock - lane 46 (61)-

Provides CB+ to $260 (lane 41) and to Man. Neg. Mult. $232

Pulses multiplier accumulator clutch solenoid, keyboardstop
solenoid, symbol slide stop solenoid, and register designation
stop solenoid during manual or programmed clear

Delays starting of multiplication until completion of previous
sensimatic cycle. Drops K245 at 35° of Sensimatic cycle.

Prevents dropping K201, and/or K204, if the non-multiply key
has been depressed with the Sensimatic home.

1/10" and 5/8" tab: Prevents start of multiplication when
carriage is in motion, ‘

1/10" and 5/8" tab: Supplies CB+ to hold K201 when carriage
is in motion.,

Completes AC circuit to K205,

Breaks DC circuit to On Key Latch solenoid.

Supplies CB+ or MB+ depending on position of carriage control
disabling lever.

Drops the hold circuit for K204 during product transfer.

Allows K204 to be picked at 49° of Sensimatic cycle.
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COMPONENT FUNCTION

$233 Non-multiply switch. Prevents picking K201 and/or K204
with NON X key depressed.

5234 In a programmed negative multiply position, allows K204 to be
picked at 49° of CF "A" negative total or subtotal Sensimatic
cycle.

~ 8235 R.H.S. 2, drops K203.

“5236 L.H.S. 3, in CB+ ciruit to digit selector

+$2317 L.H.F.T. 2, in CB+ circuit to digit selector

+§238 R.H.F.T. 1, alternate hold circuit for R,H.F. T. clutch solenoid. ~— X/™N Y73
8239 R.H.F.T.3, breaks pick circuit for R,H.F. T. clutch solenoid.

5240 Breaks pick circuit for decimal shift solenoid. By-passes
decimal shift enable switch for pre-shift when the C or M key is
used.

S241 In CB+ circuit to R.H. shifter position selector when the C or M
key is used or when a decimal shift of 8 is programmed.

5242 In CB+ circuit to digit selector when C or M key is used or when
.a decimal shift of 8 is programmed.

S243 Transferred by the decimal shift timer slide when the decimal
shift tappet is released. In CB+ circuit to R.H.F.T. clutch
solenoid and R.H.S. clutch solenoid.

5244 L.H.S. 2, prevents left land platen stroke or R.H.S, single
column shift when L.H.S. is moving.

#8245 L.H.F.T. 3, prevents left hand platen stroke when L.H.F.T.
is moving.

8246 R.H.S. 1, breaks pick circuit to R.H.S. clutch solenoid - - .

- 82417 R.H.S. 3, prevents right hand platen stroke when R.H.S. ~— /{/ N Yra
is moving.

S248 Manual delta clear switch (A). )

+ 249 R.H.F.T. 2, prevents start of right hand platen stroke, L.H.S. —
clutch solenoid, and L.H.F.T. clutch solenoid while
R.H.F.T. is moving.
#5250 L.H.F.T. 1, alternate hold circuit for L.H.F.T. clutch solenoid.
w5251 L.H.S. 1, alternate hold circuit for L.H.S. clutch solenoid.

$252 Transferred when front pinions of crossfooter are clear,

$253 Transferred when rear pinions of crossfooter are clear.

$254 Transferred when sign of crossfooter is minus.

§255 Releases non-clear lock when Bar # 1 is depressed.

$256 Transferred by meshing control assembly during indexing of product transfer.
Picks L232 if K204 is picked.

5257 Side insertion: Normally closed contacts in ground circuit of K245.
Transferred by tab and return mechanism to apply full power
to L239.

1/10" tab: Transferred by tab and return mechanism to apply
full power to L239. ‘

$260 Controls picking of K201 and K204 - lane 41,

5261 Round off and/or clear - lane 42.

5262 Round off and/or clear position selector - lane 43,

5263 Clear position selector - lane 43.

5264 Decimal shift selector - lane 44.

Printed in U, S.

America 12-1-62 For Form 37417
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COMPONENT FUNCTION

S$265 Co-ordinates digit selection with decimal shift selection -
lane 44

$266 Pulse generator.

S274 Carry printed circuit and wipers.

§275 Platen and disks it contacts.

$276 R.H.F.T. position selector.

§2717 R.H. shifter position selector.

5278 L.H.F.T. follow up.

$279-1 & 2 L.H.S. follow up.

$279-3 & 4 R.H.S. homing circuit

$279-5,6,1,8
$280
S284
S$2817

$289

-+ K201

K201-1 & 2

- K201-2 & 3

< K201-4 & 5

K201-5 & 6
K201-7 & 8
K201-8 & 9
K201-21 & 22
K201-23 & 24
K201-24 & 25

K201-26 & 27
K201-27 & 28
K201-29 & 30
K202

K202-1 & 2 ~
K202-3 & 4
K202-4 & 5
K202-21 & 22
K202-22 & 23
K202-24 & 25
K202-25 & 26
K202;;28 & 29

K203
K203-21 & 22

Control circuit for multiply routine

Digit selector and alternate hold for K201.

Directional key interlock transferred by L223.

Side insertion: In ground circuits of K245 and L222,

1/10" tab: In ground circuit of L222.

Side insertion : Opens circuit to L239 with program unit
removed,

Multiply relay

Side insertion: In ground circuit of K245

1/10" and 5/8" tab: In pick circuit of L233, Provides alternate
path for CB+ to decimal lights.

Side insertion: Provide ground to K245 during multiplication. )

1/10" and 5/8" tab: In hold circuit for K202 and in CB+ circuit
to 8§279-1.

In CB+ circuit to L230 for delta clear and for homing product
accumulator.

In CB+ circuit to L230 during multiplication

In pick circuit of L235 during delta clear (A).

In pick circuit of L235 during multiplication

In hold circuit of K201

In CB+ circuit to home R.H.S. and in CB+ circuit to L222

In L.H.F.T. follow circuit during pre-shift; in carry circuit;
in circuit for all multiply routine controls.

In L.H.S. homing circuit.

In L.H.S. follow up circuit during multiplication.

In pick circuit of K201,

Start relay,

In hold circuit for K202,

In CB+ circuit to function table follow up.

In CB+ circuit to function table follow up during pre -shift.

In CB+ circuit to left hand shifter follow up.

In CB+ circuit to left hand shifter follow up during pre -shift.

In CB+ circuit to R.H.F. T. clutch circuit; hold for K203,

‘ In CB+ circuit to R,H.F. T, clutch circuit during pre -shift.

In CB+ circuit to the R.H.S. for pre-shift if C or M key is
depressed. :
In CB+ circuit to L225 if the C or M keys are normal.

Shifter Interlock relay.
In hold circuit for K203,
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COMPONENT

VeK203-23 & 24

*+"K203-25 & 26
K204

 K204-21 & 22

K204-26 & 27

K204-28 & 29
K205
K205-1 & 2
© ~ K245
- K245-1 & 2 -

“K245-4 & 5

V' K245-6 & 17
L201-L220
L221
1222
L223
L224
L225

1226
#1227
1228
~1.229
1230
L231

L232
L233

L234
L235
L236
L237
L239
CR201
CR202
CR203
CR204
CR205
CR206
CR220
CR221
CR222
CR223
CR224

FUNCTION

In CB+ circuit to R.H.S. clutch for moving the R.H.S.
one position.
In pick circuit for K203,
Negative Multiply relay
In hold circuit for K204,
Provides ground circuit to CFA subtract and red ribbon solenoid
and signal light.
In pick circuit to K204,
Power relay.
Supplies AC to transformer, blower motor and Sensimatic motor,
Side insertion: Tab delay relay -
Side insertion: Supplies CB+ to hold K201 when carriage is
in motion,
Side insertion: In ground circuit of K202 and L223 to delay
release of decimal shift tappet.
Side insertion: In pick circuit to L222; isolates MB+ from CB+
Product accumulator pinion clapper solenoids.
On key latch solenoid
Machine trip solenoid - allows Sensimatic drive to be tripped.
Directional key block solenoid.
Keyboard stop solenoid - blocks rack bars in adding columns.
Decimal shift solenoid - releases lane 44 tappet and transfers
5243,
R.H.S. clutch solenoid.
R.H.F.T. clutch solenoid
L.H.S. clutch solenoid
L.H.F.T. clutch solenoid ’
Multiplier accumulator clutch solenoid - trips computer drive. ~ (< /D 473
Controls release of tappets in lanes 42 and 43 for round off
and clear,
When picked, blocks tappets in lanes 7 and 12,
Releases product transfer linkage. Transfers §256 to pick
L232 if K204 is picked.
Latches clapper bail reset mechanism for delta clear (A).
Indexes total bail for delta clear and clear after round off.
Blocks symbol slides for printing delta sign. ‘
Blocks register designation on manual or programmed delta clear (A).
Magnetic carriage drive clutch.
Silicon diode rectifier, .
Silicon diode rectifier. :
5/8" tab - Isolates carry circuit from L222.
Isolates RHS hold circuit from K203, 23 & 24 pick circuit,
5/8" tab - Delays drop of L222.
Zener diode for on key latch solenoid.,
Arc suppression for L231. ‘
Side insertion and 1/10" tab: Isolates L222 from R.H.S. circuits.
1/10" tab: Isolates MB+ from CB+
Side insertion and 1/10" tab: Isolates CB+ from MB+
Arc suppression for L225.

Printed in U, S. America 12-1-62 For Form 3747
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COMPONENT FUNCTION

CR227 Isolates $279-6 from $279-7 with §279 home.

CR228 Arc suppression for L230

CR229 Arc suppression for L223

CR244 Side insertion: Isolates CB+ from MB+

CR245 Side insertion: Isolates S260 from CB+ with DPM pin active,
Provides hold for K201 if K245 is slow in dropping when
trying to PM with DPM active.

CR246 Side insertion: Isolates CB+ from MB+

CR250 Side insertion: Arc suppression for K245

AeC Arc suppression for R.H.S. clutch solenoid.

E6K Arc suppression for R.H.F.T. clutch solenoid.

N4R6 Arc suppression for L.H.F, T, clutch solenoid.

V4W6 Arc suppression for L.H.S. clutch solenoid.

DS201 Keyboard decimal light - .2

DS202 Keyboard decimal light - .8

DS203 Keyboard decimal light - .5

DS204 Indicates that negative multiply (K204) has been set up.

F201 AC fuse - four-amp. slow blow.

F202 DC fuse - one amp. fast blow.

R201-R220 Reduces voltage on pinion clapper solenoids for faster
release of clappers,

R221 Bleeder resistor for power supply.

R222 1/10" and 5/8" tab - In hold circuit of K204

R223 In hold circuit of K201, .

R224 Voltage dropping resistor for decimal indicator lights.

R225 In hold circuit of L234.

R226 5/8" tab: Reduces voltage to L222 when L222 is held through
crossfooter non-clear circuat.

R227 Voltage dropping resistor for negative multiply indicator light.

R228 Limits current during charging of C201.

R231 Variable resistor - In full power circuit of L239

R232 1/10" tab: Variable resistor - In hold power circuit of L239

2B3 In hold circuit of L226,

2H3 In hold circuit of L2217,

2N3 In hold circuit of L229,

2V3 In hold circuit of L228,

4B5 Speeds drop out of L226.

4H5 Speeds drop out of L2217,

C201 Filters DC and prevents multiplication interruptions by
line fluctuations.

C202

Prevents accidental drop of K201 by a momentary opening of S216.
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Approximate resistance of L201 through L239:

SOLENOID RESISTANCE (ohms)
L201-L220 (2FMA52) 2200
L221 (2FB614-13) 2300
L222 (1FB614-9) 3600
L223 (1FB614-11) 1200
1224 (1FB614-8) 1200
L225 (1FB614-1) 1200
L226 (1FXT6-12) 450
L227 (1IFX76-12) 450
L228 (1FX76-12) 450
L229 (IFX76-12) 450
L230 (1FX614-8) 1200
L231 (1FX614-1) 1200
L232 (1FX614-9) 3600
L233 (1FX614-2) : 1200
L234 (1FX73-1) 1200
L235 (1FX73-1) ' 1200
L236 (1FB614-4) 3600
L2317 (1FB614-9) 3600
L239 (2FW166) . 1150
Coil used with L230 as per C.I. 1007

(1FB614-11) 1200

The values given above may vary slightly from machine to machine and with the accuracy of the
measuring device.

Cathode side of diodes is marked by manufacturer with + or dot.
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2 1 ¥
SCHEMATIC WIRING DIAGRAM I/I0° TAB ' | 2 | 3 4 _ 5 | 6 | 7 8
v . lTazos XCR210 (TB20i ’ : I : e QO > u D -
TN \ . \TBR02-A4 ' © MULT FACTOR o | 2 5 b 13 8 - - : o Yot 3286-C B2l Bl ooy 202" K202 [ 202 szr_o__.‘so S264-E
MB >V R225 8 Kzol ' TB20I MATRIX RELAYS + 2 $223-NO <a—=822 e ZONE 2 o) N xDs204 0 21 27 .29 —< A ZONE 5
: 202 <3300 9 s21 o BIO AIO K209 Q ' ZONE 3 =~ 2 202 TB2020B9 29 o
W 205 CLAPPER : [ > &) C&M KEYS ‘
! o °ﬂ 'y E204 BAIL PYl x2 + 5 : . ~ Bo A9 R227 s279 A : TB208 TB208-Bl
TB202-B4 FF 202 ~ e ¢ l] Eg ' : f o—o £212 2 ‘f:ve LHS. J 202D 4 A3 B3 ZONE 2
MAN CLEAR 185303 £203 < ! oW - b T REL.
$230 ; 5256 . 46 $277- PULSE L234 ZONE 9 ; ~ s217 CFA.SUB  J202 x up t DEC. SHI L
CARRIAGE ¢ cB+ GATE A9 ?_04> 3 CLAPPER x XCR211 B ‘ LANE 49 ULT soaenC ZONES TB202|A9 y. s L
2 ) CONTROL 4o CFA.SUB TB206 BAIL b E208 DEC LIGHT 16 &——=5203-NC . CR224
DISABLE B3 . . L2a7 REG DESIC Se33 o T aar LANE 48 ZONE 2 | KZ‘;Z K204 204 ZONE 4 N s243 ZONES
y B9¢ 5-15 ! ° v 7 DS203 ? ’ )
TB204 FB+ s22% TB204 TB20583 K20 i XDs 27 26 v
K2 °5| S210N0 TB20589 PULSE MULT 2 oo & O Z0MEe _ K206 X1 ¥ o= CKEY 202 AA TB206-A10 2a¥ TB208-A5 s238
A3 ZONE 2 ZONE 6 ACCUM CLUTCH © 130° Ad B4 ‘NON-mMuLT ~ 21 o X2 ZONES8 6 K203-X2 ZONE 3 “DEC SHIFT § o]
‘ | 240> 130 N-M MULT 4002 o—o0 S m = K 201 A ZONES® 204 14 ENABLE
202 HH s221 TB205-A3 GATE MAN DISABLE d 202 FACTOR + 5 | l START 202 K202 $ < TB220 RHETI
o o 7ONE 6  PRE-MULT K204 ACTIVE ! , 2 202 REL HOLD , 2
! A 49-12" °Fy K20l A8 XCR212 : E207 Ao <BB & O x2 START a 202 e A A
XF20! : Y 202 TB202-B8 ¢ A PULSE MULT Xl - , ! XDS202 3 TB206-Al0 : Y - 77 204 T
T 202U NEG MULT XI K201 . T o= , o, _ i | : 202 EE s205 Xi A n
2 | A " RELAYS AS NEG X2 X2 MULT 22 K208 = ! E i 3@: 2 2@: 2 & TB205 | -5 26 DIRECT KEY
A2 : TB204 O —T ZONEB : . TP 2 B3 :
2022 I TB204 TR TB205-AI0 B5¢ : " 202 L2 ’ | | | V202 0E206 dE2I0 s213 e L233 5 ZoNE 3 T 2o 20l L TB206:AI0 $268- £ =
05-Al ; | 3CH
~ 5 o S ~o ® S BE : S240-NC 5202 28¢351° MESH CONT  |TB205 | zoNE® ZONE 4 gy
Bl ' Y 203 [ S232 | < o PlA i ZONES8 GATE MESHING ) L237-2 AlO BnoTBZZO
TB212 Y, GATE MULT MAN NEGOj K204 | 3 B 5 J204-77 ZONE8 A | } CONT ZONE 3 TB206[ BIO
AL s228 MULT KEY ; = ‘ TB204 5 AIO
p ROUTINE ! A : ‘
ON KEY T201 K E219 29 22 “ | DEC SHIFT i L223 5202
| . I POS SELECTOR | Lrp202 64 TR220-A4 -~\TB205 ! BIO 4
S ° ) BI s212 5 A4 ZONE6 28 21 j ] | AlO s219 ZONE 7 2 ~r 202 o_ﬁo
E204 2 W 15V 0 457230 = 5209-C | s260 { | THRY o2 CONNECTED TO i ‘ "~ LANESO 2 K202-7 s279
2 'P2°° Al PULSE TOTAL TB20g  ONEI B6 A8 2:2 LANE 4l s216-C P ESF U —— UPPER 204 ' ; DEC LIGHT TB206A2 E2|7 DIRECT KEY ZONES o o—o o2 121227
v 8] i BAIL $207-NC TB204 S234 PRE-MULT SONES \ A>—3475 " R224 ZONE2 | BLOCK 204 GATE
: TB204 CLUTCH B5pB4 ZONE 4 3 NEG PRE-MULT | 8'9 283 28 9 8 g!FT—» } 1400 j Sl 4 9 o—o0—020 RHFT
203. , B5 |AS ps o 204+—IBE—IB> { oW TB207]-5 : CLUTCH
b Al E214 s23| ey —<X B¢ 2 T } ? 202¢ 6 o—o—b2
o : E202 2 CFA.NEG A —l C & 03 3 oT—ICCO—I50) ' g CR206-2 / 3 204
2 ¥ P202-DD wﬁ_)oz Al TB202|BI R223 ¢ 1 :‘ CR206- :‘ <o 2 202 |
@J?.OQ A TB206]B2  ZONE 6 : | o= Teooe 7 : 6800 vy DEC SHIFT < D¢ 04 g 4o 381> | | TB202 [BIO DZE = oa0ees ' 23 l 24 7
l b4 Jcrioay | C? 286 L E220 RELEASE Ralozx2 ‘ vy 204 -28 29 30 3| soll-:?gcmR ©5 MULTIPLIER 5 SoT——EE>—52>— ‘5 29 Ls;-li“fa 22
022 ZONE 6 | 75VOLT / N wwn o =T {
2 ZY R ZENER DIODE ol aw B2 TB202 A2 A YY ©6 zo STORAGE § 26O HF>—I53) ! K20 |25 1 sa37
T A 2 S274 -A2| PREMULT 2 207 207 - ' % ] o7 28& B z 7 o———IHH>—I54) ! , > r S 202H HET2
X1 c , ¥ creo2 4 205 e8 ZONE9 LANE 47 ¥ <E€ P 5 > S276A2 204 HOLD MULT RELAY 204 |as a9 fa77A6 (a5 A4 o8 go N W8 o3 I>—>56 ) ;j oadas s270 202 CR22! CR222 : 202 W » i Kaoa o—h |LHFT
xzﬂo— 2 TB22!-2 P Y P 202- “RHFT. ZONE3 8 TB20I-B9 ' \ 09 Y 0 © 9 o HK—>57>— ! ZONE | A / o 5208 24
2= [ TBZOOZE-BIO' P202-¢ 2H3 oo | 00——)LL>——)59)——J I ! { ENABLE I 204 204 7 204 62 ‘ 25 9 264 2
K205 : 182086 | A3 ZONES 1200 pag7-c J204-62 o 10 207 GATE LHS. - 1T . DIGIT  BUSS WIRES 3 505 I | : L222 CARRY : 2
|POWER L Q¢ ®=P204-49 : o 207 2W  ZONES ZONE 7 CLUTCH P204-16 P204 -1 %0 130 'po ey 2 3 4 5 6 7 8 9!'% PD—3 A8 | f( MACH TRIP 220 13821707 S'G.
RELAY : ZONE 3 - — © o o 4012 o NND— 8 Y Te - A s214
i TB208 A4 ZONE 7 ZONE 7 ; A3 B3 318-350 s20I
2V3 23 P>—355 : 1557-190° o o
B3 ! OATS sa27 1200S 207 L o .0 204 ‘ s277 Al : $204-NC ENABLE 121-132 Kao2-x2 204 2
FUSE |RELAY | TRANS 5210 IN TAB s204 o , ° —(32&6— RH.SHIFTER AA 205 ZONE 4 PULSE ZONE 7 )
TB2 o
A NOLTAGE|XF201 | K205 | T20i ’ 09 K20l 202 TB204-A3 : 207 2% 90-315° ~ 9 PR | CROSSFOOTER LHINTLR, SHIFTER 202 E
B3 , q8lo L230, g o 202 5 T ZONE | K 20§ -24 <w—( X L227 E223 207 5 > 8 >—@5¢—0—2 |GATE L.HF.T] 0af 32 RST VY SEE NOTE 4 A ; : on-cLEAR | 5220 s287 b— : INTLK.
115 |4A5B [IFX47-30]IFX46 - 16 o B A o ZONE7 202 6 207K CLUTCH A2 Yy am— E 207 3 J204-46 ! NON-CLEAR ! SENSI o~ TB220 \ 5236
A3 B212 150 |4AS5B [IPX47-31 |IFX46 -I7 L A2l B2 2 TB219 Jsoan | 180200 it , 204 > > Al (ase—< e ¢ ZONE 2 LOCK LANE46 DRIVE S % TB222:) m 202
230 |2A5B |IFX4732]IFX46 - (7 . TB219 MULT ACCUM s25 N 20 2 (36— F ¢— 64 66 67 T2 207 . TB220 1 $274-B2 I A
! ACCUM L236 LHsI 10 204 C o > B ) * | * ZONE 9 K203 2
B202 250 [2A5B [IFX4732[IFX46- 17 N CLUTCH s ' 2w . °™a (37— H&— CONNECTED h 207 TB220 21 x2 | LHS.3
L > o ¢ ‘ B4 A4
4 LOWER K205-20— | i B2 = 7 v %07 o o p386—< J € TO ALL LOWER Z PADS 22 25 K203 S276~ A
: i SYM SLIDE 2077 o o o L¢age—< K¢ , A SHIFTER  COLUMN-I
DRIVE  TB210 L, 203 o STOP 207 207 | $250 . o o o e 8Y A BUSS WIRE INTLK £ONE © n 202
-> TB206 C A =) 9 F <406——< L€ P207-2 ¢ 202 n : 7~
TB2I12 Te21-Bl0—> 3 X — A AM ) 2274 €229 LHETI @ o o S 202 | L ] das '
203 . B2 : A2 « TB207,%2 o HS: Vawe N4R6 1D SEDI A 20— M€ 5276 ; TB220 202 TB205-A2 _
>4 TB212-83 j TB206-A3 <—)49 > ! T ‘ 2| L228 2| L229 18 0o 0 o ¢ 56— N¢ ET. POSITION PA2 ' 1 TB204 ZONE®6 ' 73>—o0 ¥ - 204
T ; ZONE 2 204 LHS. | LHFT SELECTOR . K 201-6 : T8207-3 70 |
) ! o 0 o o | i i B8 S248-NC s ZONE 2 { 204 G
P203-4 PE228 E230 5280 ' ZONE 2 \ Ba S2o8
: > TB205-A4 DIGIT SELECTOR J207-5 CFA.SIGN RHS2
PRIMARY CONNECTIONS FOR VOLTAGE ZONE 6 : ZONE 3 , \ HS,
OTHER THAN IISVAC [ : , B - T ! ' :
2 3 | 5 e % 6 % $252 Actuated by the upper CFNC bail. 2 : s
| i ! 4 - , ‘ : - | % S253 Actuated by the lower CFNC bail. .
) | 4 x - - , ‘ ~
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SCHEMATIC WIRING DIAGRAM /10 TAB (CONT.) o] i I2
TB206-A4
ZONE 3 --
MULTIPLICAND | P2 J20I
P205-AA-a— STORAGE | 0——> A )—
ZONE 7 5209 _ —— :
206 J2 P20I J20I P2 DIGITS 20—+ B )— ]
N » ° ,A—-<r—>sasl~s ¥ o A S T—<P <—<DbD¢ {DD& 09 RO
- = 18110 30" ZONE I e . ! do—r—>cC>
|95‘3290°301 ’32 B )- 307—_7—< n (————*—(CCG—-——(CCF———O 8 4 D‘\
GATE PULSE —~—+¢ o . . o—1—> D) ;
| GEN. 31 cr FUNCTION -35__< m&——<BBE&——BRe——07 50— E >— ,
: s266 +;4__0 D> o<k ——@Aae—Aac—r—o6 | ol ¢
H 60~
| i oy > e e—aetos 0 f‘
3 b H 7 o0— H) ;
! °5 3 > 2 ——< hé—— v &——~<«Y&—+—o04 s \J:
o ; '
, 7 > o—t——< f —A X &——<A X &—1F—03 <
——+ . 28 90—1—> K>
5 > G Xeée——XwWé&——wée—r02 ,
s > < d¢——<Vé—<Ve—t—o1 fOTTL
' 9 ! 30 HHo—1—>M
: ' 4 21
A 205 2o—+—> N
20
A AN | COLUMNS | 28
2,19 >W > K209 | K209 K209 3
. 206 J2 P20l
| H §0|8 3V Ve y) <l -
i ? <HH (N & 25 23 :
O»c” > U ) >Y ) % <L r € <M & ;
e < &~ l pa |
ACCUM A St >T > > X > - ﬂ: (____<‘ ) : - !
DROP OUT . 15 N S A 2 8 ) i
SOLENOIDS A N —>s > >3 > o+ (bé&——<J¢ ;
14 Sy Sy g {7 & H & !
y
~ «@o ) 72 R 7 > D ) ., i
! g ¢ {F yd ;
\_ 13 N o g <a¢ {F & ,
\, o= > P> e & (o —E &
: = Yo > N> >BB)- o v & {D ¢ !
s274-A 11 A 49 ‘U (c ¢ i
A o= >M> O——>AA> & (ue&—cel 5
ya Vd
N\&clo > L H>— ﬁ: SW > 4% < t € {B & :
’ B | ’ < 26—« A&
> 9 S S ho S v > 3 L
' “O > K ) c T >V D i
8 $209-NO :
o c o- >J> . “'i > U > ZONE 10
o ot > H D> 3 s263 - i
6 CLEAR POS |
N\ N S g e g SO UV
: o— > F2 SELECTOR £203 204 ) E ’
o2 >E> LANE43 O S o——45¢ T » ]
55 S 261 ]
4 AN D \, EZ’QZ Z pd ; .
o— 2 D> > 1?2 c4 —63 € D RO. CLEAR NOTES UNLESS OTHERWISE SPECIFIED:
3 S eSS N 4 E201 SELECTOR I. MACHINE AT !HOME POSITION
] , ?C> ,, > o —————o0———<65 . LANE 42 : ‘ RESISTORS IN OHMS 15 %.
1 o2 >B)> > l:? 41 C 2. CARRIAGE CONTROL LEVER SHOWN IN DISABLED CAPACITORS IN MICROFARADS.
| S A S ; . ® POSITION.
7 > A D ! 2 D) A 3.ALL CAM SWITCHES AT 0°
. \ 0o
i > 9 . 4.0N STYLE F_:;zsos AND F2503 MACHINES, PI-NN IS
- , _ > o | CONNECTED TO COMMON,
> 0
16

E203
ZONE 9

.
.

55281 SHOWN/AT 4 /B SPLIT
$282 SHOWN AT 8,9 SPLIT
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39

—

CODE F 4007

MACHINE VOLTAGE & CURRENT VARIABLE '153VDC

203
ZI > 1
K205|
|
|
XF20l1 Y 202
N
2
A2
2032 TB204
B2
TB212
Al s228
ON KEY
3 v
£204 + ™
c?leoa
BI
.| TB204
Al
2
(j;)JZOQ
| v
2022
X
X2
K205
115VDC

$230

CARRIAGE
CONTROL

DISABLE

T8

MB+

A CB+

B3

TB204
B s2i0N0
A3 ZONE 2

202 HH

202-B8

Cc201
1760 *-

CR20] R228 | R221 150V
I
TB221 3| 5 2 750
Iow 30w

R230
465
3Iow

TB202-BI0
ZONE6
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ZONE7

ZONE 2

K201 -24 -a— X

TB206-A3 -——>49 )

202

E224

40
SCHEMATIC WIRING DIAGRAM I/IO TAB SUPPLEMENT
CODE F7028 REGISTER DESIGNATION
SYMBOL PRINT ONLY FROM DEPRESSION
OF KEYS IN COLUMN “0"
s2il 205 CLAPPER
°a } (v E204 BAIL
83 30-3I1F Q EgPU'-SE _ 203
PULSE S2z22 MULT 1234  ZONES
CLAPPER BAIL 52115° | CLUTCH
$233
CR21©9 TB2I8 L237 g1E_gPDESIG
S225 TB204 w——‘maosaa
v o ZONE 6
40%130° A4 "B4  NON-MULT
REG DESIG. KEY
E211 ENABLE TB205-A3 GATE MAN DISABLE d 202
| o g—O4ag%ip° ZONE® PRE-MULT K204 K20l
B4 A4 0 x|
o——0———o—A4 522 . Xl
PULSE MUL A5
a3 Tezie - NEG MULT NEG X2 2 MuLT
Q—? $223 RELAYS TB204 MULT
TB205-A10 ro— BS
(-] -]
GATE MULT. MAN NEG
ROUTINE MULT KEY K204
E219 29 22
BS A4 ZONE® 28 21
9 ——O— = 5209-C
ZONE 10 202
TB206 Bé o b
\ TB204 S234
A5 0B4 5207-NC 3
ZONE4
s23| ' Ao
o ga Ag 202 Al TB202 |3l CGFANEG
O—‘ TB206 9’ R222
E220 RELEASE
MULT (o]
PRE MULT 2 5239 2V
207 207
LANE 47 v £ domem > 5 >———==S276A2
=P 202- RHFET ZONE %
e HaRARR
ZONE 7 ane
P207-C J204-62
v—o 207 2W  ZONES ZONE 7

TB207|

204
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Sec, VIII Burroughs - Series F2000 Instruction Book C/‘V~ No. 1008

CORRECTION INDEX L A

CONDITION: Bending or breaking of the deci- “fo
mal Shlft tappet. TB206-10A

TO
P204-23

CAUSE Opcrator manually tabbing or return-
ing the carriage through a multiply position
with a pre-multlply condltlon,prev1ously

A
7822010

indexed.

CORRECTION' Install decimal shift interlock NG
switch, S28l, if the above situation iSA

observed., :

The interlock switch prevents energizing of
the decimal shift solenoid (L225) unless the
‘directional key block latch (similar to part
‘B, Plate 32)°Series F2000 Symbol Book) has
dropped into the cut-out of the blocking slide
(K, same plate) to prevent depression of the
TAB or RET key. Wirlng of the switch is
shown in Figure l.

1o s2a3-c

o S ‘ Fig.l

PROCEDURES ¢, , - .,,,g :

“1. Remove the keyboard. :

2, Remoye the two screws in bracket K, (Plate 9-1, Serles F Symbol
Bookj .

+3s Remove the old drive arm brace and latch assembly. ' .

L, Remove the two directional key block bracket screws. (Caution: Do
not drop space washers that are under bracket.) B

bwgq Assemble the new latch to the new

L6, Install the new drive arm brace

drive arm brace as shown in Fig~
ure 2, using the screw from the
old assemblyo

in the machine.

“Ts Install the old latch spring on

the new latch and brace.

8, Assemble the switch to the brace
as shown in Figure 2.

» Connect springs to the drive arm
brace and replace screws removed
in step 2. ' Fig.2

10, Replace and adjust the directional
key block assembly. Refer to Tests and Adgusbments, page 3, Section
IV, F2000 Instruction Book,

11, Momentarlly hold the directional key blocking slide to the left to
permit the latch to drop into the cutout of the slide., With the
latch in this position, there should be .003" to ,005" clearance
between the ear of the latch and the switch actuator.

Printed in U.S. America 3-30-60 (1) For Form 37L7
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PROCEDURES: Cont'd

12,

13,

e

15,
16.

Cp 7 0sg

i

3 17,

18,

T

20,

T

21,

224

S P TSN

230

-

To adjust, loosen nut A, Figure 2, and move switch up or down as
required,

Remove and discard the screws (AD, Plate-Sﬁ, Series F2000 Symbol
Book) which hold TB20L and-TB205.

Place the new terminal board, TB220, on the outside, adjacent to
TB20L, and reassemble the terminal boards to the auxiliary side
frame using the new longer mounting screws.

Connect one end of a 15-inch length of wire to the normally closed
contact of the interlock switch, S28L, using spaghetti sleeving
and a single taper tab receptacle.

Insert the wire through the spaghetti sleeving around the wires
leading to the directional key solenoid.

Connect the other end of the wire to TB220B-10 using spaghetti
sleeving and a single taper tab receptacle.

Connect one end of a 15~inch length of wire to the common terminal
of the interlock switch, using spaghetti sleeving and a single
taper tab receptacle.

Insert the wire through the spaghetti sleeving around the wires
leading to the directional key solenoid.

Connect the other end of the wire to TB220B~9 using spaghettl
sleeving and a single taper tab receptacle.

Remove the taper tab receptacle from TB206B~10, cut the wires from
the receptacle, and splice a 13-inch length of wire to the wire

that goes to the decimal shift enable switch, S2L3. Tape the

splice.

Connect the other end of the new wire to TB220A-~9 using spaghetti
sleeving and a single taper tab receptacle.

Connect a 13-inch length of wire together with the remaining wire
previously cut to TB206B-10 using spaghetti sleeving and a double
taper tab receptacle.

Connect the other end of the new wire to TB220A-10 using spaghetti
sleeving and a single taper tab receptacle.

PARTS REQUIRED FOR FIELD INSTALLATION:

Part No. ' Description Number Required
J 1FX83-17 Switch : 1
l 1FB238-3 Brace 1

1FB7L8 Latch 1
l 1AEA252-] Terminal board 2\ 1
¥ FXL5-29 Post J (e - O\ 2
. TR66=265— Screw ¢ X L0 - Hu-7 T 2
/ X170-36 Nut 2
4 X170-L6 Nut 2
J Xh2-1 Single taper tab receptacle 6

2LB No, 12 Double taper tab receptacle 1
! FxL15-5 Spaghetti sleeving for Xlj2-1 6

1398 7/8 Spaghetti sleeving for 2B No. 12 1

Approximately 3 hours are required to make this correction. (Machines
with serial number F101L79 or higher incorporate this correction.)

(2)
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CORRECTION INDEX R

; \)\_,zw‘
I {j):v N _ /\'

CONDITION: Failing to multiply as a result of dropping the pre-multiply
relay in a carriage position where an adjacent magazine contains a DPM
pin.

CAUSE: Carriage overthrow, at the completion of a tabulation or return,
permits the DPM pin, located in the magazine next to the active magazine,
to momentarily open S216 before 5227 is closed again, allowing K201 to
drop out.

CORRECTION: Install,as required,a capacitor in parallel with the normal- .
ly closed contacts of S216, to delay the drop out of K201 from transfer
of S216.

PROCEDURE :

1.
2.

3.

TB208B-5.

Cut the taper tab receptacle off the single wire on S227 N.O. termi-

'nal.

Crimp a double taper tab receptacle, to the end of an 18" length of

"fw1re& together with the wire in Step 1 and place on tab of S227 N.O.

Using a solderless terminal, connect the other end of the 18" wire to
TB208A=k. (Move 6 wires located at TB208A and B2, 3, L, one place to
the right, facing the rear of machine, leaving term1nals L and 5 free
for new wiring. ) Keep all new wires parallel and secured to existing
harness wiring.

Remove the wires from S216C.

Using a solderless terminal, connect the wires that connected S216C
to S227C (step L) together with one end of an 8" wire to TB208A-5.
Using a double taper tab receptacle, connect the other end of

the 8" wire to S216C along with the wire that goes to S207NC.
Connect the + lead of the capacitor to TB208B-L and the - lead to

4 s227
TB208-5 C202 g | e
B i'r+ ~A P 7/” b} “3*" L-‘
L ‘, TB208-4 D VLo
s216 : : ; /A s
oD A ‘ A
OPM 15 s207 TO S223

PARTS REQUIRED FOR FIELD INSTALLATION:

Part Number Description . Number Required
lAEX89 1 1 Mfd. 600 V capacitor assembly 1
2bA No. 10 Solderless terminal 2
M3202-40 Wire (18" long) 1
M3202-40° - Wire (8" long) 1
2LB No. 12 Double taper tab receptacle 2

Printed in U.S. America L-22-60 (1) For Form 3747
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I (Cont'd)
This change will be incorporated in all F2000 machines with 1/10" tab.
Approximately one hour is required to install this correction.
II

CONDITION: Breaking off of th readed portion or stripping of the
threads of the core (N, Plate 2, Series F2000 Syribol Book) of the total
bail solenoid or clapper bail solenoid assembly of the product accumula-
tor while tighten1ng the retaining nut.

CAUSE:N Expessive pressure,used when tightening the retaining nut.

CORRECTION: Replace the coil and core as required with a new cemented
- coil and core assembly., The new core is not threaded but is retained on
its bracket by a speed nut. The old style core is no longer available
for service replacement. The service replacement for an old core is the
coil and core assembly and the speed nut. Coils without the core, how-
ever, are still available (no change in symbol) as replacements where the
original cores are still usable, ,

Symbols of the new parts are, 2FX73-1 for the coil and core assembly and
22'No. 3 for the speed nut. Improved parts arerincorporated_in machines
beginning with F101479P. ' B

Installation time is approximately 2 hours.
III

CONDITION; ﬁFailihgfto clear product accumulator on a transfer operation.

CAUSE: Prodﬁct accumulator pinions meshing too deep with teeth of adding
racks, resulting in too much friction and premature limiting of adding
racks,

CORRECTIONng;nstall one or more 3220 1/2 washers between add rack brace
uE" (Plate F2000 Symbol Book) and each mounting bracket, to ensure a
non-binding mesh of all pinions and add racks when screws "F" are re-
placed and tightened.,

NOTE: After installation of washers, make the following test.

1. To ensure positive drive of product accumulator pinions by add rack
extensions --

Add rack extensions should be free and centrally aligned with pinions
of product accumulator, pSe)

To ad just, move guide brace "EV (Plate 20, F2000 Symbol Book) lateral-
ly as required. :

Installation time is approximately one hour,

(2)
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CORRECTION INDEX - CHANGE NOTICE
CONDITION: Wrong multiplication.

CAUSE: Induced voltage surges when L231 or L225 drop out results in
the breakdown of CR20L4. The breakdown of CR20L causes the right
hand shifter to overstep on one step shifts due to the hold circuit
created by the shorted CR20L and resistor 2B3 holding L226 picked
until K203 drops out,

CORRECTION: Install arc suppres-
sion diodes (1FB906) across
L231 and L225,

‘ T82088-3 TB208A-2
INSTALLATION REQUIREMENTS: Install | L231
on all machines on the next ser- + A%% +
vice attention. L225 q )
DEC CR224 CR220
INSTALIATION TIME: Less than one ST
(1) hour. TB2088-1 TB208A-I

INCORPORATION DATE: All 1/10" tab
machines incorporate this change.

PROCEDURE s ‘

1. Move six (6) wires located at TB208A and B, 2, 3.and L, one
place to the right (facing the rear of the machine) leaving
terminals lj and 5 free for new wiring (terminal A is at top,
terminal B at bottom)., If Correction Index No. 1009 (instal-
lation of C202) has been applied to the machine, omit this
step. :

2., Connect the unmarked lead of CR220 to TB208A-1,

3+ Connect the unmarked lead of CR22); to TB208B-1.

L. Connect the + marked lead of CR220 to TB208A-2,

5. Connect the + marked lead of CR22), to TB208B-3.

6. Correct the schematic wiring and logic diagrams,

PARTS,REQUIRED: Two (2) IFB906 diode assemblies.

—y . . o
@ P 2 gl e Lo B

Printed in U.S. America 9=-15-60 ' - For Form 3747
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CORRECTION INDEX

CONDITION: Wrong products.

U ——

CAUSE: Shorted diode in multiple factor circuit [(1/10" tab machines) \
causing incorrect shift. e )

«/ CORRECTION: Replace diodes CR213, 21k, 215, 216, 217 and CR218 (locat-
ed on TB203) with FX43-13 diodes.

INSTALLATION REQUIREMENTS: The néw diodes should be installed on all
machines with multiple factor storage. The diodes removed may be
retained in Branch and grip stock for use elsewhere in the F2000

and in other products,

INSTALLATION TIME: Approximately 1 hour is required for this correc-
tion.

v/ INCORPORATION DATE: Side insertion machines incorporate this change.

PROCEDURE: In removing the old and installing the new diodes, care
must be taken to prevent heat damage to the diodes. The diode
leads should be left as long as possible and the leads held with a
pair of pliers (between the diode and solder poigt) while soldering.

PARTS REQUIRED:

Symbol Quantity Description Unit List Price
/ Fxh3-13 6 Diode 1.83

"

Printed in U. S. America Revised 5-10-63 For Form 3747
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CORRECTION INDEX

’CQNDITiCN?‘ Failing to release repeat of machine operation or locking
of machine., o : ;
CAUSE: Bending of symbol restorfng arm due to obstructions or malfunc~

tions in symbol mechanisms. :

CORRECTION: Install redesigned“symbol restoring arm, which is cam
driven away from the symbol slides thereby allowing them to seek
their normal limits. The new arm and the symbol slides are re-
- turned to normal by spring tension,

INSTALLATION REQUIREMENTS. This . correction should be installed whenev-
er it becomes necessary to replace the symbol restoring arm
(1FB153-1) or when work is being done on the machine that exposes
the restoring arm.

INSTALLATION TIME: Approximately five (5) hours are required'for this
~ correction, . o e S :

Printed in U,S. America 10-11-60 (1) . For Form 3747
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Burroughs - Series F2000 Instruction Book __Sec.‘VIII

(Cont'd)

INCORPORATION DATE: 1/10" tab machine, serial F1071L6P (Canadian
F8200C) and above, will incorporate this correction.

'PROCEDURE :

1. Remove case and keyboard. :

2. Remove the screws holding the terminal boards (TB20L, 205, 206
etc.) to the right auxiliary sideframe.

3. Remove brace "N", Plate 53, (Series F2000 Symbol Book).

Li. Remove bellcranks for "On" key, "Off" key, "Neg. X", "Non X",
"A" clear and drive trip 1nterlock, notlng 1ocat10n of clips
and springs.

- 5, Remove S287 and plate "E" (Plate 53, Serles F2000 Symbol Book).

6, Remove screws holding the right auxiliary sideframe to the
base, the back-plate and support posts.

7. DMNoting location of "N", remove shaft "K" (Plate 18, Series
F2000 Symbol Book).

8. Slowly remove the right aux1llary sideframe, unhooking all
springs carefully.

9. Disconnect the symbol slides actuatlng springs.

10. Remove arm "AA", Plate 13 (Series F Symbol Book) noting loca-

. tion of collar "2“ '

11, ‘Remove shaft "K", Plate 17 (Series FZOOO Symbol ‘Book) and dis-
card space collar rgn,

12, Remove shaft "C" (illustration). :

13. Remove and discard myn, wgn, npn, MMM, and “N®, (illustration)

1. Remove nuts "AF" and space collar "AG", Plate 55, Series F2000
Symbol Book. |

15. Remove arm "D", Plate 35, Series F2000 Symbol Book.

16. Remove arm "A" and outer cam on right end of main camshaft,
marking outside of cam as identification for replacement.

17. Remove print control actuating cam from camshaft, marking out-
side of cam.

18. Remove symbol restoring arm actuating cam and discard.

19. Remove slides "R" and "M", Plate 51, Series F2000 Symbol Book.
Disconnect slide "L" at front only. Note'location of clips
and collar,

20. Remove arm "AF", Plate 13, Series F Symbol Book.

2i. Remove arm "2, "Plate L7, Series F Symbol Book.

22. Remove the symbol restoring arm by spreading the symbol slides
enough to work the arm up between the slides.

23. Install new symbol restoring arm "A" (illustration).

2. giplace the parts removed or disconnected in step 19, 20 and

25. Replage shaft removed in step 1l.

26. Ins§311 new symbol restoring arm actuating cam, roller toward
inside.

27. Replace print control actuating cam, marked S1de outward,

28. Replace cam and arm removed in step 16,

29. Replace nuts and spacer removed in step 1.

(2)
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(Cont'd)

PROCEDURE (Cont'd)

30. Install new symbol slide block bail "B" and space collar "O"
(illustration).

31. Rehook symbol slide springs.

32. Replace arm "T", Plate 17, Series F2000 Symbol Book, and new
space collar (R of illustration), which replaces collar "U",
Plate 17.

33. Replace arm removed in step 15,

3Lh. Replace parts removed in step 10.

35. Install spring anchor post "F" (illustration) in position 153,
Plate 55, Series F Symbol Book.

36. Install spring "D" (illustration) from symbol restoring arm to
new spring anchor post. .

37. Replace duxiliary“sideframe, rehooking all springs, and re-
placing parts removed in steps 2, 3 and l.

38. Replace plate "E", Plate 53, Series F2000 Symbol Book, instal-
ling screw "I" (illustration) and spring anchor "H" in place
of the rear mounting screw,

39. Install spring "G" (illustration).

LL0. Turn the machine over slowly by hand to ensure proper opera-
t ion . )

Lil. Recheck adjustments for the symbol stop solenoid (page 9, Sec.
IV, Series F2000 Instruction Book) and transfer mechanisms
(pages 38 and 39, Sec. IV).

PARTS REQUIRED: Reference illustration.

Reference Symbol Quantity Description
A 1FB153~2 1 Symbol restoring arm
B 1FB698-1 1 Latch
(not shown) X1FD185-80 23 1 Can
F FX52-31 1 Post
D FX80-172 1 Spring
0 74335 1 Spacer
I X232-852 1 Screw
E X233-178 1 Screw
H 20 No. 116 1 Spring anchor
R FX10-1;20 1 Spacer
P 21 No. 8 1 Clip
G 72830 1 Spring :
*AX1o -3 1 Y /% daure

Printed in U.S. America 10-11-60 (3) For Form 37L7
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CORRECTION INDEX

I

CONDITION: Wrong multiplication - under ones or over nin%s.
1) 23U

CAUSE: A loose or improperly adjusted bracket X, Plate 31, Series F2000
Symbol Book, allowing clapper reset arms™¥, Plate B1 Series F2000 '
Symbol Book to interfere with the rearward portion of hatchets M#,X
Plate 303>Series F200Q Symbol Book, which results in improper posi-
tioning of carry wiper B, Plate 3%, Series F2000 Symbol Book., This
may result in the loss of a carry’pulse (or under one) or loss of the
pulse for a 'relay’carry) (under one or over nine).

' @ Vhets 1y

CORRECTI(N: Remove screw J (Plate 3%, Series F2000 Symbol Book) and in-
stall one FX60-320 shoulder screw. This will position the bracket in
an upward position, preventing any interference between the parts.
Removal of the components unit is necessary in order to make this
change,

INSTALIATION REQUIREMENTS: Install new screw when this condition occurs or
- anytime it is necessary to remove the components unit for other causes.

INSTALIATION TIME: Approximately one (1) hour is required for this cor-
rection,

INCORPORATION DATE: Machines above serial number F110369P will contain

this new screw, FoC g
[ ) s D A
e rf;'i:‘ - - Le “ (_‘b SR
PARTS REQUIRED: One (1) shoulder screw FX60-320. SO e

.
Ar

f I

| o SISy
CONDITION: Printing less than correct amount.

CAUSE: Studs on add rack latches entering the lock plates prematurely
due to weak springs ¥,-(Plate 19; Series F2000 Symbol Book) aggravated
by necessary tight adjustment of motor clutch for F2000 machines.

CORRECTION: Install étronger springs (FX80-54) on add rack latches, re-
placing spring ¥, Plate 19.

- ;
INSTALIATION REQUIREMENTS: Install the stronger springs when this condi-
tion is encountered, It should be determined before installing these
stronger springs that the add racks are free, that the register pinions
and crossfooter pinions are free, that the carry mechanism is free and
that the motor clutch is properly adjusted. Branch and grip stock of
weaker latch spring, L06801 #1, should be retained for use in the
Basic F machines.

. N v ;N.,;,“,Lﬁf

Printed in U.S, America 11-28-60 For Form 37Th7
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II - Cont'd

INSTALIATION TIME: Approximately two hours are required for this cor-
rection.

INCORPORATION DATE: This change was incorporated beginning- approximate-
ly with machine number F1030L2P.

PARTS REQUIRED: Symbol Quantity ~  Description
| FX80-5L 12 | ~ Spring



+Sec, VIII Burroughs - Series F2000 Instruction Book - No. 1023

CORRECTION INDEX
I

CONDITICN: Wrong multiplication and/or odd noises from the Product Ac-
cumulator.

CAUSE: Loss of back up or driving force to the Product Accumulator due
to shearing of pin A, Plate 50, Series F2000 Symbol Book dated
12-1-60, and/or wear of the bronze bushing in bracket C.

CORRECTION: Replace coupler T and bracket C (if it is worn or contains
a bronze bushing). The new parts can be identified as follows:
coupler T has a larger hardened pin A and bracket C now has a steel

- bushing.

INSTALLATION REQUIREMENTS: This correction should be installed when
the above condition occurs.

INSTALIATION TIME: Approximately one (1) hour is required for this
correction.

INCORPORATION DATE: The improved coupler was incorporated in machines
beginning with serial number F110369P. The steel bushing in brack-
et C was incorporated in machines with approximate serial number
F100000P.

PROCEDURE :
1. Remove the drive unit.
2, Replace coupler T and, if necessary, bracket C, Plate 50, Ser-

ies F2000 Symbol Book dated 12-1-60,

NOTE: See Section IV, Page 22, Series F2000 Instruntion Book
dated 8-1-60 for Basic adjustments for proper assembly
of the drive unit,

3. Replace the drive unit and multiplier package.

PARTS REQUIRED: Symbol Quantity  Description’

1FMD35 1 Coupler
1FMD36 \ 1 - Bracket

II
CONDITION: - Wrong multiplication.
CAUSE: Failure of the component unit interlock switches due to break-

age of the stud in bracket B, Plate L7, Series F2000 Symbol Book,
dated 12-1-60.,

Printed in U,S, America Revised 7-6-61 For Form 3747
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No. 1023

II (Contfd).

CORRECTION: To prevent breakage of the stud, adjust the bracket B for
.030" to ,060" clearance of the interlock latch G, with the clutch

disengaged in.the home position. Check this adjustment when re-
placing the bracket or on the next Preventive Maintenance Attention.

NOTE: Adjustment number two of Correction Index 1010, Series F2000
Symbol Book should be changed to agree with above,

INSTALIATION TIME: Less than one hour is required to make this correc-
tion. _

PROCEDURE: To adjust, loosen the bracket mounting screws C, and repo-
sition bracket B as required.



Sec. VIII ~ Burroughs - Series F2000 Instruction Book No. 102l
A
CORRECTION INDEX ‘ éi\ \AAfZB
CONDITION: ‘Machine locking (5/8" tab machines only).

CAUSE: Operating off pins due to failure of drive trip interlocks.

CORRECTION: Make the wiring changes as listed below to utilize the in-
tab switch (S227) for interlock purposes.

INSTALLATION REQUIREMENTS: This correction should be made on those ma-
chines in which this problem is encountered with the mechanical in-
terlocks adjusted properly. This change does not replace the mech-
anical interlocks. ‘

NOTE: This change effects the function of lane L6 (DNCL changed to
CFNC). The machine block solenoid will be picked on every
machine operation by the in-tab switch (S227) therefore, a
pin in lane L6 in any stop position will complete the hold
circuit if the C,F, is not clear.

INSTALIATION TIME: Approximately two (2) haurs are required for this
~.correction.

PROCEDURE: Before installation of this correction, all mechanical in-
terlocks should be rechecked and adjusted if necessary. In-tab
switch (S227) must transfer quickly for this electrical interlock to
be effective. Adjust the lip of the actuator for S227 for slight
contact with the nylon switch actuator.

1. Mount the 1Xh1-1 terminal block

on the sensing unit back plate TB250
(AB, Plate 5, F2000 Symbol Book . S0 s
12-1-60), using one X228-L433 TB202-A3 ...........,.Lm‘ +
screw and L0931l nut, in the 52276 W}_m‘%
~ hole located 5 1/2" from the 10 52166 =——23 e Y,
: n
left sideframe and 1/4" from AND $223NC L@ O]

the top of the sensing unit.

2. Mount two AEXL3-3 diodes as ,

: shown in Fig. 1, usmg three . Fig, 1
spade lugs.

3. Remove the two (2) wires from
S227-C. Remove the taper tab in order that they can be pulled
back out of the harness far enough so that they can be connected
to TB250-3 with a spade lug.

L. Using a taper tab, cinnect a one foot length of wire to S227-C.
'Runsthe wire through the harness and connect with a spade lug to
TB2 O"’2¢

5. Using a spade lug, connect a six (6) foot length of wire to
TB250-1. Run this wire through the harness and solder it to
TB202-A3.

Printed in U.S. America Revised 11-1-61 ' " For Form 3747
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PROCEDURE  (Cont'd).
6. Move the taper tab receptacle from S215-NC and connect to
$215-NO (lane L6). S215 now becomes CFNC and must be trans-
ferred to test the C.F.
TO $252C & $253C
LANE 46 CFNC

R226

s21%

§227C g L.
IN TAB > ( ) L222
=—19 MACHINE
\ .\ BLOCK
8216C ;
LANE 47 , -
DPM =
S223NC
GATE MULTIPLY
ROUTINE
Fig. 2 .

7. Remove all lane L6 pins from the panel(s) and insert pins in
lane L6 in positions where a non-clear lock is desired.

8. DNote these changes on the machine wiring schematic. Fig. 2
shows the logic schematic for this correction.

PARTS REQUIRED:

Quantity - Symbol Description

2 AEXL3-3 Diodes
1 XL2-1 : Taper tab receptacle
1 Xh1-1 Terminal block
1 X228-433 Screw
1 10931l Nut
6 2L4B #8 Spade lugs
7 ft. ‘ M3202-40 . , Wire

M 1b?
/}/
V" c)x\r



+ Sec. VIII Burroughs - Series F2000 Instruction Book No. 1025

CORRECTION INDEX - CHANGE NOTICE
CONDITION: Wrong multiplication or failure to complete multiplication.

CAUSE: Burning of interlock switches and/or contacts 6 and 7 of S279
. (R.H. Auxiliary Control).

'CORRECTION: Install arc suppression diode (AEXL3-3) across L230
(Multiplier Drive Clutch).

INSTALLATION REQUIREMENTS: This correction MUST be installed on all
machines. ‘

t INSTALLATION TIME: Less than one (1) hour is required for this improve-
ment,

INCORPORATION DATE: Machines with a serial number F113716P or above will
incorporate this improvement.

PROCEDURE: Solder the diode across the terminals of TB219., (If C.I. 1013
has not been installed it is necessary that it be done prior to
installing this correction.) Care should be taken to ensure that the
cathode (marked +) of the diode is connected to the B+ side of L230
(determined with a meter) when installing the diode or at any time
that it has been necessary to disconnect the wiring at TB219.

Correct wiring and logic schematics. The new diode is CR228.

* PARTS REQUIRED:

Szmbol Quantity Description
AEX}3-3 1 Diode

Printed in U.S. America 1-13-61 | | For Form 37L7
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CORRECTION INDEX

CONDITION: Wrong multiplication due to loss of back-up of the cluster
assemblies in the Product Accumulator.
5
CAUSE: Roller "C", Plate &6‘, Series F2000 Symbol Book, binding against
part "D®, Plate %é', causing 2 bind in the multiplier drive.
Y

CORRECTION: Install a redesigned roller (no change
in symbol) which may be identified as shown in .
the illustration. OLD ©  NEW

INSTALLATION REQUIREMENTS: The redesigned roller — °B—-@ —_—
should be installed at the next service atten-
tion., Branch and grip stock of the old style
rollers should be discarded upon receipt of
the redesigned rollers.

INSTALIATION TIME: Less than one (1) hour is required for this correc=-
tion. ‘

INCORPORATION DATE: Machines above serial number F1081L1P will incor-
porate this correction,

PROCEDURE 3 o T 5)
1. Loosen the two (2) top screws connecting sideframe R, Plate k6,
Series F2000 Symbol Book and sideframed &, Plate™hS, Series
F2000 Symbol Book to allow the sideframes to be spread slightly.
2. Remove clip "'B" and roller "C", Plate L6, Series F2000 Symbol
Book.
3. Install redesigned FX10-300 roller and reassemble.

PARTS REQUIRED: One (1) roller, FX10-300 (redesigned).

Printed in U,S. America l-lh-6d . For Form 37L7




" Sec., VIII Burroughs - Series F2000 Instfuction Book No. 1028

CORRECTION INDEX -

CONDITION: Wrong multiplication - |1/10" tab only.|
e s

CAUSE: 1, Failure to energize "RounduOff" (L231) due to magnetic field
of L225,
2. Wrong shift due to bent or broken tappet or panel pin in
lane L.

CORRECTION: Make wiring changes as listed below. These changes (1)
eliminate the hold cir- 202 ; ,
cuit for L225, thereby < Hrn“
preventing failure to
pick L231 (Round-Off) k‘ﬁr
and (2) delay the pick L 202 1)
of K202 (START Relay) oy | § el /e
until the directional = * .=
key blocking mechanism
has been actuated.

De

202 -
(= ———
i $243 L 5 4,.)-» 70 K202-28
- §A9

INSTALLATION REQUIREMENTS:
. These changes should

To K202-6

be made when either of S A
these conditions are 18204 [o1g *** g 7820584
i s "
epeountere;l. deiiove RS I AN
T meme s CATE P I e Qe

INSTALLATION TIME: Approxi- ....... (OMERros) S Lo

mately five (5) hours f}f.,'" Fos) E o4y ‘szn-:m? i

are required for this | : 204 o : )

correction. - Lees

INCORPORATION DATE: Machines with serial number F113716P and above in-
corporate this correction. In Canada, Number F8777C amd above.

PROCEDURE: 1In the following proctedure, wire lengths given are approxi-
mate. New wiring added should be incorporated into existing harnesses
as often as possible, . :

1. Remove and discard:
a. wire from S26i4-E to S240-NC.
b. wire from S243-C to TB220-A9.
¢. wire from TB206-B10 to TB220-A10.
2. Remove two (2) wires from S2,3-NC and connect to S243-C.
3. Install two new wires (6 ft. and 5% ft.) to S2LO-NC, Connect 6 ft,
wire to P202-F (Point P202-F not shown on wiring schematic).
L. Remove and discard wire from S243-NO to P202-D. Remove wire from
J202-D and connect to K201-3.
5. Remove the remaining wire on TB206- BlO, and using a double taper
- tab, connect it and a 24 ft. wire to TB206-B10. Connect the other
‘end of the 2} ft. wire to S2l3-NC. o

Printed in U.S., Anerica 3-22-61 (1) For Form 3747



No. 1028 _Burroughs - Series F2000 Instruction Book: Sec., VIII

6. Connect 5% ft, wire (see step 3) to S243-NO.

7. Install new wire (6 in.) from J202-F to TB202-A3. (These points

not shown on schematic.) . .
8. Install CR227 (AEX)3-3) across TB202-A3 ‘to B3 (cathode, marked
+, to TB202-A3), ,
9. Remove the two (2) wires from K202 27. )
10. Remove the wire from K202-23.(to K202- 27) and d1scard
11, Connect the remaining wire (removed from K202- 27, Step 9) to
- TB202-B3,

12. Install new wire (1 ft.) from TB202-B3 to K202- 23.

13. Remove wire from P20L4-2); to P202-x and discard.

1. Move wire from P202-j to P202-x.

15, Move wire from TB20L4-A10 to TB220-A10.

16. Using a double taper tab connect two (2) wires to TB220-A9.
Connect one wire (3 in.) to TB20L4-A10 and one wire (3% ft.) to
P20L-2l.

17. Remove and discard wire from K202-X1 to J202-j.

18. Mount TB22l (FXL1-11) under screw I (plate 58, Series F2000
Symbol Book dated 12-1-60. v

19. Remove Bombtail 5279

connectors E217 and oo ‘:22‘;
E216 (see L223, '
zone 7, F2000 Wiring
Schematic).

20. Comnect the two

- Wires removed from
E217 to one terminal
of TB22l,

21. Connect the two
wires removed from
E216 to the other Yo
terminal of TB22l, -

22, Connect CR229 Kzo-3
(LEX L3-1), across X202 [
TB22, with the

© 0~-0 ©o

T0
K202-25

cathode (marked +) [ = & crzes

on the terminal xi

with the two wires = X2 10
removed from E216 K202  L223 5264-€
(B+ side of L223).

23. Make notations
on the machine wiring ‘ '
schematic that these changes have been made.

PARTS REQUIRED: S o
Symbol Quantity . Description

AEXL;3-3 1 «Isolation diode (CR227)
AEX)3-1 1 - Arc ‘suppression diode (CR229)
24B No, 12 3 - Double taper tabs

Xh2-1 2 ~Single taper tabs

FXL1-11 1 Terminal board (TBZZh)
M3202-L0 23 ft., Wire

(2)



Sec. VIII Burroughs - Series F2000 Instruction Book  No. 1029

CORRECTION INDEX -
CONDITION: Unusual noise or locking on‘product transfers.

CAUSE: Wear of cadmium plated nuts "H" (Plate 22, Series F2000 Symbol
Book, dated 12-1-60) or unhardened add rack extensions "A" (Plate
23, Series F2000 Symbol Book, dated 12-1-60) results in the stud on
the add rack latch failing to enter the lock plate centrally on a
product transfer.

CORRECTION: Install new hardened concentric nut FX57-88 (no change
in symbol) or eccentric FX57-Lli (early construction, no change in
symbol) and new hardened add rack extensions FMT110-1 (no change in
symbol). Hardened FMT110-1 extensions ordered prior to 11-1-60 can
be identified by the red marking on their upper edge. Parts ordered
after 11-1-60 are of improved type regardless or marking. The new
hardened nuts can be identified due to their unplated finish,

INSTALLATION REQUIREMENTS: Machines which have worn nuts require new
hardened nuts and hardened extensions.,

Machines which have worn extensions require the new hardened exten-
sions. These machines will have black or copper plated nuts which
may be used with the new extensions.

When installing add racks, the unplated nuts and hardened extensions
should be used. Use of only one hardened part accelerates wear of
the other. :

Branch and grip stock of all extensions without the red marking which
were stocked prior to 11-1-60 should be discarded upon receipt of

the new parts. Branch and grip stock of all FX57-Lli and FX57-88
plated nuts should be discarded upon receipt of the new unplated nuts,

INSTALLATION TIME: Approximately three hours are required to replace
these nuts and extensions in one machine.

INCORPORATION DATE: Machines above serial number F105000P cbntain hard-
ened concentric nuts and extensions.

PROCEDURE: Reference Plate 23, Series F2000 Symbol Book. (Dated 12-1-60) -

1. Remove the four mounting screws from auxiliary sensing unit.

2. Remove bail L.

3. Remove the four screws F from guide combs E noting location of
any space washers under the combs.

L. Remove extensions A and guide combs E as a unit by tilting the
rear ends of the extensions up and front ends down to disconnect
from the add racks. -

5. After replacing the extensions, reassemble in reverse order,

6. Remove the "D" section to replace the FX57-LlL or FX57-88 nuts.

Printed in U.S. America3-22-61 (1) e 3*’L’ For Form 37L7
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No. 1029 Burroughs - Series F2000 Instruction Book Sec, VIII

PARTS REQUIRED: Reference Series F2000 Symbol Book. (Dated 12-1-60)

Reference Symbol Quant ity Description
A (Plate 23) FMT110-1 12 Add rack extension
H (Plate 22) FX57-Ll or 12 Eccentric nut
FX57-88 12 Concentric nut
S

i>«4zbf\)kﬁfifs

(2)
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Sec. VIII Burroughs - Series F2000 Instruction Book __ No.T1030

CORRECTION INDEX

CONDITION: Wrong multiplication or failure to multiply (5/8" tab
machines).

CAUSE: Failure of lane switches due to various causes.
CORRECTION: Install 1/10 auxiliary sensing unit 3FMS1-1 (replacing 3FMS1)

which has new style lane switches. The listed wiring changes MUST be
made to ensure accurate operation.

202

NV

- s e w——

CR227 .---—----. !
A +=< on /. l
7 87 202D —ﬁ re———ed 20
T8202 $243 - e e st ) TO K202-25
:vi:i: A9
‘ TB220
0;
22 § TO 520 5NC {9_9‘ Keoe
l : 5284
23
GAEO_{L&":, 220 TO K202-6
18206 [0 |
HHA zoz
T?.?.?‘L BIO g 78205-84
. K202-7 ; : : \
HHM¥-**—— REMOVE | T8224 8 ‘.
R A — RELOCATE 2202 [ |——+1—£§ Seair
(FORMER POS)) | | CR229 § :
= e o e oo me m RELOCATE 1 '
- (NEW POS.) ,E E216+ " ! :
—— ADD >°4>-——) $279-8 \ | B s [ ] i
' 204 C__) I
-4

!

INSTALLATION REQUIREMENTS: This correction should be made when excessive
failures of the lane switches are encountered. This correction re-
quires installation of CI1008. (Note step 8 of procedure.) Instal-
lation of CI102L is recommended for improved operation.

INSTALLATION TIME: Approximately six (6) hours are requiredyfor this
correction if CI1008 and CI102L have already been installed.

ALY ' ijV@

£
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Nd. 1030-2 " Burroughs - Series F2000 Instrudtion Book Sec. VIII

PROCEDURE: References are made to the F2000 Symbol Book dated 12-1-60.

1. LABEL and remove
wires on TB208 and , B
wires connected to g0

itch I
the lane switches. 1
2. Remove the Auxiliary ‘ : 2 :__;__if
Sensing Unit (3FMS1) :
by:
a. Removing three T 5}4‘5 70 5201
- mounting screws '

screw C (Plate 7).
b. Disconnect sens- 27
. T0 . 28
ing levers. TO gd K202-25 )
3. ' Remove cross brace O ,,4. 5
(Plate 10) by remov- .
ing four mounting 6
screws N (Plate 10)
and disconnecting :
link D (Plate 1L). X D
4. Install new cross X2 q SASAE
brace. Parts E, F, k202  L223
G and H (Plate 1l)
should be trans-
ferred to the new :
cross brace prior to installation. '
5. Install the 3FMS1-1 auxiliary sensing unit. Secure it to the
new cross brace by using spacer M (Plate 10) and two screws J
and lockwashers L (Plate 10). ,
6. Reconnect wires removed in step one. As the lane switches are
now transferred at normal, reverse the N.O. and N.C. leads of
each switch. For example, the N.O. wire from S217 (lane L8) is now
connected to the N.C, terminal. The leads of each common are not
changed.
7. Replace all electrical pins in lanes L6 thru 51 with new steel pins
- (FC56-85). It will be necessary to grind off some stock at the
side of FC56-85 pins for use in lane 51. Use the FC56-3L pin as a

8
- =10
I (Plate 7) and léff«» L CR227 K202-23

T0
- keoz L225

s240

o
]

A CR229

template.
8. (a) ?or machines below F101h79 which do not 1ncorporate C11008
s28)

1. Install CI1008, but omit steps 1L to 23.
v~ 2., Install 15 in. wire from S28,-NC to TB220-B9.
/3. Install 15 in. wire from S284C to TB220-B10.
‘L. Remove and discard wire from S243-C to TB206-B10.
(b) For machines above F101L79 or those in which CI1008 (828h)
- has been installed previously.
"1, Remove and discard wire from SZhB-C to TB220-A9.
‘ 2. Remove and discard wire from TB206-B10 to TB220-A10.
9. Remove and discard wire from S26L-E to S240-NO.
10. Remove two wires from S2L3-NC and connect to S2L3-C.



‘Sec. VIII Burroughs - Series F2000 Instruction Book No. 1030 =3

PROCEDURE: Continued

11.
12,

13.
.

15.

© 16,
17.

18.
19.
200

21,
22,
23.
2.
25.

26.
27.

e
29.

30.
31.

32,

Install two new wires (6 ft. and 1 1/2 ft.) to S2L0-NO. Connect
the 6 ft. wire to P202-P.

" Remove and discard wire from S24,3-NO to P202~D. Remove wire

‘from J202-D and connect to.KZQl;i.

Using a taper tab connect a 2 1/2 ft. wire to S2L3-NC.

Remove the remaining wire on TB206-Bl0 and using a double taper
tab connect it and the 2 1/2 ft. wire (Step 13) to TB206-B10.
Connect the 1 1/2 ft. wire (Step 11) to S243-NO by using a
single taper tab.

Install 6 in., wire from J202-P to TB202-A7.

Install CR227 (AEX3-3) across TB202-A7 to TB202-B7. (Cathode,
marked +, at TB202-A7 side.)

Remove the two wires from K202-27.

Remove the wire from K202-23 (to K202-27) and discard

Connect the remaining wire removed from K202-27 (Step 18) to
TB202-B7.

Install a 1 ft. wire from TB202-B7 to K202-23.

Remove the wire from P20L-2l; to P202-x and discard.

Move wire from P202-j to P202-x.

Move wire from TB20L-A1l0 to TB220-A10.

Using a double taper tab comnect two wires (3 in and 3 1/2 ft.)

 to TB220-A9. Connect the 3 in. wire to TBZOh-AlO. Connect the

3 1/2 ft. wire to P20L4-2L.
Remove and discard wire from K202-X1 to J202—J
Mount TB22ly (FXL1-11) under screw I (Plate 58 Series F2000 Symbol
Book dated 12-1-60) on the outside of the right auxiliary sideframe.
Remove Bombtail connectors E216 and E217 (see L223, zone 7 F2000
Wiring Schematic for 1/10" tab machines).
.Connect the two wires removed from E216 to one terminal of TB22l.
Connzct the two wires removed from E217 to the other terminal of
TB22
Connect CR229 (AEXL3-1) across the terminals of TB22l with the
cathode (marked +) on the terminal with the two wires removed
from E216 (B+ side of L223).
Make notation on machine wiring schematic that these changes
have been made. :

PARTS REQUIRED:

Symbol - Quantity Description
- 3FMS1-1 1 Aux. sensing unit
AEXi3-1 1 Diode (CR229)
AEXL3-3 1 Diode (CR227)
FC56-85 15 (approx.) Steel pins (electrical lanes)
FMB36 : 1 Spacer
FMB21 1 Crossbrace
X228-Ll7 2 Screw
X275-120 2 Lockwasher
2LB No. 12 - Taper tab - double
Xh2-1 - Taper tab - single
FXh1-11 1 TB22l ( /
M3202-L0 o 23 ft. Wire

Prlnted in U.S. America 5-12-61 o For Form 37L7



_Sec. VIII __ Burroughs - Series F2000 Instruction Book No. 1031
| CORRECTION INDEX
CONDITION: Wrong multiplication.

CAUSE: Breakage of a carry latch (G Plate 33, Series F2000 Symbol Book,.
dated 12-1-60) due to contact with the transfer shaft (N Plate 32
Series F2000 Symbol Book, dated 12-1-60).

CORRECTION: Install 1FMA103 (illustrated) brace to
stabilize the 1FMA5S8 transfer shaft.

INSTALLATION REQUIREMENTS: This brace MUST be installed
at the next service attention on all machines.

INSTALLATION TIME: Approximately one (1) hour is required O
for this correction.

INCORPORATION DATE: Machines above serial #F116658P
incorporate this correction. o

PROCEDURE :

1. Remove components unit,

2. Remove and discard parts K and J (Plate 3L,
Series F2000 Symbol Book dated 12-1-60).

3. Remove screw P, (Note screw P is changed on C.I. 1022 Item I)

L. Install the new brace on the left side of part O (Plate 3L)
facing machine from the rear with the U shaped portion around
transfer shaft N (Plate 32).

5. Replace screw P (Plate 3L)

6. Install new clip replacing J (Plate 3L).

PARTS REQUIRED:

Symbol Quantity Description

1FMA103 ' ' 1 ;y New brace
X133-105 1 Clip
fﬁ ~ AT - Afi
S O . :
%\ | 7 R
\x (w;E;JLAQJ) K;‘  ‘ f‘%%\%“
W “ﬂﬁ&[
=
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CORRECTION INDEX
CONDITION: Wrong multiplication or failure to multiply.
CAUSE: Failure of component unit interlock switches (1FX83-L5).

CORRECTION: Install new 1FX83-73 switches, which can be identified by the
number 16-430101 stamped on the case of the switch.

INSTALLATION REQUIREMENTS: Install improved parts when this condition
occurs. Branch and grip stock of 1FX83-45 switches can be retained
for use on other products.

INSTALLATION TIME: Less than three hours are required to install this
correction in one components unit.

INCORPORATION DATE: All machines with the side inserted program unit in-
corporate this correction,

PROCEDURE: After installing the new switches, make the
following ad justment to ensure closing the switches
without bottoming them. With the switch plungers
transferred by their actuator bail and the plungers
manually bottomed, there should be .005" to .010"
clearance between the switch actuator bail and the
switch plungers. To adjust, bend the switch actua-
tor as required.

PARTS REQUIRED:

Symbol Quantity Description Unit List Price
1FX83-73 12 Licon switch - N.A.

o‘&/& Lo
9
ﬁ,j,

2

Printed in U.S. America Revised 8-2-62 For Form 37L7
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CORRECTION INDEX
CONDITICN: Wrong multiplication - 1/10" tab machines.,

CAUSE: Wrong shift due to premature release or failure to reset the
tappet in lane L), caused by residual magnetism of the clapper.

CORRECTION: Install improved clappers for L225
and L1231 (no change in symbol) which may be
identified by the lairger non-magnetic button
on the clappers.

INSTALLATION REQUIREMENTS: Install improved
parts when this condition occurs. Branch
and grip stock of old style clappers (with
the small round non-magnetic button) should
be discarded upon receipt of the improved
clappers. The solenoid bracket should be
checked to ensure that the clappers in actu-
ated position are parallel with the face of
the solenoid core and replaced if this con-
dition is not met.

INSTALLATION TIME: Approximately one (1) hour is required for this
correction.

INCORPORATION DATE: Machine beginning with serial number F118L92P in-
corporate this correction.

PROCEDURE: After installing the improved parts the following ad just-
ments should be made. These adjustments apply to both solenolds.

1. To ensure sufficient hold of arm A at normal and to permit re-
latching -=- -
With arm A released, there should be ,0LO" to .060" air gap be-
tween the solenoid core and the non-magnetic pad of clapper F.
To adjust: Position limit blanks E as required.

2, To ensure a positive release of arm A --

With clapper F held against its core, there should be ,005" to
015" releasing clearance between the clapper and arm A,
To adjust: Position bracket C.

PARTS REQUIRED: See illustration.

Reference Symbol Quantity Description
D 1IFMST7-3 1 Clapper - lanes L2-L3
F 1FMST-L 1 Clapper - lane Lh
C 1FMS11-1 1 Bracket, includes
' solenoids

Printed in U,S. America 6-8-61 For Form 3747




Séc. VIIL Burroughs -~ —Ser“iesv F2000 Instruction Book No. 1035

CORRECTION INDEX

CONDITICN: The wiring schematic furnished with a limited number of ma-
chines does not show the correct contact points for relay K202,

A limited number of service parts orders for the 1FXL47-35 (relay
K202) were filled with a substitute relay.

CAUSE: These machines and parts

orders were supplied with an =1 23 e 53

Automatic Electric relay in 6= | =127 ¢ = 127

place of the Clare relay norm- 2 ar | e %g 5l | _%_g

ally furnished for K202. The 3j_e=le= 152 4 =124

Automatic Electric relay has a  2|= | e 23 | R g

different contact arrangement L 21 e 12 _Jai

(see Fig. 1) which requires

wiring changes not shown on .

the wiring schematic. /

; o . L o ~0)

The relays can be identified X1 x2 - Xl . X2

by the manufacturers name , . et g .

stamped on the coil, CLARE , ,AUT_O “ ELECTR'C
CORRECTION: Correct the machine Fig. 1

wiring schematic as shown in
Fig. 2.

INSTALLATION REQUIREMENTS: On the
next service attention to any
machine between serial numbers
F111000P and F11643LP, which
contain a relay in position
K202 manufactured by Automatic
Electric, correct the machine
wiring schematic.

ZoNeES ZONE 7

Any 1FX}j7-35 relays in stock
of the Automatic Electric type -
should be discarded.

INSTALIATION TIME: Less than one
(1) hour is required to correct
the wiring schematic.

PROCEDURE: To replace the Automa-
tic Electric Relay with a Clare
relay, use the following chart,
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PROCEDURE: (Cont'd).

- Clare Contact
Number

~N~oaviEwmn R

27
28
29

Wiring Schematic
Location (Zone)

DO ONANANTITONO

Corresponding Automatic
Electric Contact Number

o7
Delete
1
2
3
29
28
L
5
6

Contacts 21 through 26 are the same on both types of relay.

NOTEs If a Clare relay is used to replace an Automatic Electric feiéy,
it is necessary that a jumper wire be added between contacts 2 and

6 of the Clare relay.

This is not necessary on the Automatic Elec-

tric relay due to the construction of contacts 27, 28 and 29.



Sec, VIII Burroughs - Series F2000 Instruction Book No. 1036

CORRECTION INDEX

CONDITION: (1) Noisy vertical drive belts; or, (2) failure of 1FX95-48
and 1FX95-49 motor plate shock mountings,

CAUSE: (1) FX28-20 belt jumping teeth due to insufficient belt ten-
sion; or, (2) vibration of motor plate causing failure of the motor
plate mounts.

CORRECTION: Install the following parts to stabilize the motor plate
and give proper tension to the vertical belt.

INSTALLATION REQUIREMENTS: These new parts should be installed to correct
the condition of noisy vertical drive belts, and to replace the shock
mounts 1FX95-L48 and 1FX95-L9 when Branch stock of these parts is
depleted. The 1FX95-48 and 1FX95-49 shock mounts are no longer
available on Service Parts Orders.

INSTALLATION TIME: Approximately one (1) hour is required for this
correction.

INCORPORATION DATE: This change was incorporated beginning‘ébproxi-
mately with serial number F115500P.

PROCEDURE :
1. Remove the vertical drive belt (I, Plate 57, Series F2000 Sym-.
bol Book, dated 12-1-60).
2. Remove and discard the idler assembly (AA, AB, AE, AF, AG, AH,
AI and AK).
3. Remove four (L) covers E, Plate 70, Series F2000 Symbol Book,
dated 12-1-60 and discard.
L. Disconnect J1 and J2.
5. Remove two (2) screws AG.
6. Remove two (2) nuts AR and carefully lower the motor mounting
plate.
7. Remove and discard parts B, C and D (four (L) places).
8. Discard two (2) parts AT. Retain two (2) parts AK,
9. Install the new parts as shoun in the illustration.

o ¥ |
AR

K) 1 (AK PLATE 70) H F ' E .

‘Printed in U.S, America 7-25-61 For Form 3747
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PROCEDURE (Cont'd),

10.

11.
12.

Install parts AK, Plate 70, Serieés F2000 Symbol Book, dated
12-1-60, as shown in the illustration. (It may be necessary
to reposition parts B and J jof 111ustration)

Reassemble in reverse order.

After completing the assembly make the following ad justment
for proper belt tension. :

There should be 3/4 to 1 lb. tension when the belt is deflect-
ed 1/2 inch at its center point. (Use Kit #.08.)

To adjust, position nuts E. The two nuts D and E, just above
Plate H should be locked together., (Care should be taken to
keep the front edge of Plate H parallel with the base casting.)

PARTS REQUIRED:

Reference Symbol Quantity Descrigtion
B FX60-373 2 Rear mounting screw
c BX-1-1h L Washers
D&E X170-81 8 Nuts (front)
F X228-1058 2 Front mounting screw
G - X275-7 6 Lockwashers
J X170-229 2 ‘Nuts (rear)
K X275-185 2 Washers
U
kM v



 Sec. VIII Burroughs - Series F2000 Instruction Book No. 1037

CORRECTION INDEX - CHANGE NOTICE
CONDITION: Wrong indexing or accumulation.
CAUSE: Unable to maintain adjustment of motor overload clutch.

'CORRECTION: Install improved 1FD66-5 overload clutch (no change in sym-
bol) which can be identified by the bronze bushing in the driven
member, the black oxide finish and the single set screw,

INSTALLATION REQUIREMENTS: A new improved clutch must be installed on
the next service attention. A frozen clutch can cause considerable
damage to the machine in case of lock-ups. Branch and grip stock of
1FD66-5 clutches without the bronze bushing in the driven member
should be discarded upon receipt of new clutches.

INSTALLATION TIME: Less than one (1) hour is required for this correc-
tion.

INCORPORATION DATE: The improved clutches were incorporated beginning
with machine number F1222L1iP,

PROCEDURE: After installing the improved clutch, make the following ad-
Justment. To safeguard the machine against possible damage in the
event of a lockup -=-

To adjusts

1. With the clutch cool, back off adjusting nut until the clutch is
too weak to cycle the Product Accumulator during a 20 place
clear operation. »

2, Permit clutch to slip for approximately 15 seconds to warm
clutch, '

3. Tighten adjusting nut until clutch will just cycle the Product
Accumulator during a 20 place clear operation.

L. Tighten adjusting nut three (3) additional notches.

PARTS REQUIRED:  Symbol Quantity Description

1FD66-5 1 ' Overload Clutch

Printed in U.S, America 1l1-8-61 For Form 3747




Sec. VIII Burroughs - Series F2000 Instruction Book No. 1038

CORRECTION INDEX
| I
CONDITION: Wrong multiplicatien.

CAUSE:s Loss of a pulse from the pulse generator due to insufficient
contact pressure.

CORRECTION: Install an FX80-205
backup leaf for each 2FMB10O
contact (part A of {llustra-
tion).

INSTALLATION REQUIREMENTS: This
correction should be made
vhen this problem is en-
countered, h

INSTALIATION TIMEs Less than
one (1) hour is required for
this correction,

INCORPORATION DATEs Machines
starting approximately with
serial number F126945P will
incorporate this change.

PROCEDURE: After installing the
FX80-205 leaves, check each set of contacts to break at 75 to 150
grams pressure (applied slowly to the nylon actuator) using the 2X
leaf of gram gauge Kit No. L4O8 No. 2 (shop tool)., If necessary,
replace the 2FMB1O contact, 2FMBLO contacts with FX80-205 backup
leaves should not be bent for adjustment. ' n

PARTS REQUIRED: Eight (8) FX80-205 leaves per machine.

NOTE: This correction cancels C,I. 1033, Item I, dated 5-25-61,

W

II
CONDITION: Wrong multiplication.
CAUSE: Loss of pulses from Pulse Generator due to dirty conﬁact points,
éORRECTION: Install seal (FMB39) under Pulse Generator caver, |

INSTALIATION REQUIREMENTS: Install the seal at the next service atten-
tion,

Printed in U,S. America 1-31-62 ~ For Form 37h7
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II - CONTINUED

INSTALLATION TIME: Approximétely one (1) hour is required for this
correction. ‘

INCORPORATION DATE: Machines with a serial number F119500P and above
will incorporate this seal for the Pulse Generator cover,

PROCEDURE: Refer to Plate 52, Series F2000 Symbol Book, dated 12-1-60,
1. Remove cover P by removing three (3) screws Q.
2. Remove cam R. =~
3. Remove assembly H by removing three (3) screws T.
L. Reassemble with the FMB39 seal between bracket F and assembly H.

5. See section IV, Series F2000 Instruction Book, for ad justment
of cam R.

PARTS REQUIREMENTS: One (1) seal FMB39.



Sec. VIII Burroughs - Series F2000 InstructioniBook No. 1039

CORRECTION INDEX

CONDITION: Loose tabs on TB209.
CAUSE: Frequent disconnection for removal of the
multiplier package.

CORRECTION: Replace TB209 with P and J connector
212 to permit easy removal and replacement of
wires when it is necessary to remove the
multiplier package.

INSTALLATION REQUIREMENTSs Install this correction
to prevent the above condition. Retain TB209
(1AEA252-Y) for possible use elsewhere as
TB201, 20L, 205, 206, or 220.

INSTALLATION TIME: Approximately two (2) hours
are required for the above correction.

INCORPORATION DATE:s This change will be incorpor-
ated beginning with serial number F1222L1iP.

PROCEDURE §
1. Remove and discard wire from TB209-Bl10

to TB219-A2, (Reference - C.I. 1013,

dated 7-1L4-60).

2. Remove two wires from TB209-A10 and
~connect to TB219-A2. '

3. Remove wire from P206K to TB209-A9.

L. Add a new wire (3} ft.) from P206K
to S261-E (use double taper tab).

5. Transfer the remaining wires on TB209 as follows:

NOTE: Before soldering any wires to J212, slide the 1FX67-20
hood onto the harness in order that it can be attached
to J212.

TB209A=-1 to J212-A

TB209B-1 to P212-A

TB209A-2 to J212-B
TB209A-3 to J212-C
TB209A-l. to J212-D
TB209A-5 to J212-E
TB209A-6 to J212-F
TB209A-7 to J212-H
TB209A-8 to J212-J
TB209A-9 to J212-K

TB209B-2 to P212-B
TB209B-3 to P212-C
TB209B-L to P212-D
TB209B-5 to P212-E
TB209B-6 to P212-F
TB209B-7 to P212-H
TB209B-8 to P212-J
TB209B-9 to P212-K

P and J212 can be connected in reverse. Make sure the

NOTE:
letters match when reassembling the guide pins.
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PROCEDURE: (cont'd)
6. Remove TB209 and mount FMD55 bracket in the same mounting holes
.using two (2) 7025004 screws.
7. Mount P212 to the FMDSS bracket, pin side down, using the screws
of P2120 .
8. Connect P212 and J212.

PARTS REQUIREDs

Reference S%ol'_ Quantity Description
C 1 -90 1 P212

D 1FXL2-91 1 J212

E 1FX67-20 1 Hood for J212

B FMD55 1 Bracket for mounting P212

A 7025004 2 Screw for mounting FMDSS
2B No. 12 1 Double taper tab
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CORRECTION INDEX

CONDITION: Wrong product when multiple factor section is indexed.

CAUSE: K207, K208 and K209 picking at the same time due to a shorted
CR210, CR211 or CR212., (FX43-9, G Plate 66 dated 12-1-60 F2000
Symbol Book). ‘

CORRECTION:
1. Replace the diodes in these positions
with FX}43-13 diodes.
2. Add X1429-383 resistor across the coil
of K207, K208 and K209 for arc suppres-
sion.

INSTALLATION REQUIREMENTSs=. This correction
should be made when the above condition
is encountered.  The FXL3-9 diode is no
longer available. Branch and grip stock
of this diode should be discarded.

INSTALLATION TIME: Approximately one hour is
required for this correction.

INCORPORATION DATE: Machines above F125000P will incorporate this
correction.

PROCEDURE :

1. Solder the FXL43-13 diodes directly to.the solder lugs of the old
diode clip holders with the cathode (as illustrated) on the end
which previously held the notched end of the cartridge type
diode. Hold the diode leads with pliers while soldering to
prevent heat damage to the diode. .

2. Solder the resistors directly across the coils of the relays.

PARTS REQUIRED:

Symbols No. Req'd  Description Unit List Price
FXL43-13 3 Diode $ 1.83
XL29-383 3 Resistor - 22K 1/2W .05

I\‘ ’b
I ’b 80
‘ /‘5/\9 2
\ 7«& |
/
. |
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CORRECTION INDEX
CONDITION: "On" key will not latch down. /
i :7&LJ&Z 7
CAUSE: Failure of the "On" key solenoid and/or zener diode.
CORRECTION: Install new "On" key solenoid 2FB61L-13 (2300 ohms) and a

new zener diode 1BX58-323. The new zener will drop 50v D.C. The
remainder of the input voltage will drop across the "On" key

solenoid.
The new solenoid can be identified
by the three (3) blue dots on the <EE)

body of the coil. X
INSTALLATION REQUIREMENTS: Install this S\ ] @@\ﬁ i

correction when failure of either
the "On" key solenoid or the zener
diode is experienced. '

5E !
'INSTALLATION TIME: Approximately one (1) S
hour is required for this correction. H—~*%$? 6

INCORPORATION DATE: Machines beginning
with serial number F13L702P and
above will incorporate the new coil
and diode.

PRGZEDURB: PREVIOUS WIRING REVISED WIRING
TB204-B3(FB+) XF202-1{FB+)

“1. Remove the old zener diode
and "On" key solenoid.

2. Assemble the new zener diode,
as shown, on the AHE101 L2210
bracket. - Apply a thin film | b CR206
of S137 silicone compound be-
tween the parts to ensure
proper heat transfer from the
1BX58-323 diode to the AHE101
bracket.

., ~Mount the AHE10l bracket to
the relay plate in the forward
mounting hole for the replaced
diode, applying S137 silicone
compound between the bracket CR206
and relay plate. Use an
X225-686 screw, X275-135
washer, X275-5 lockwasher and Y8205 83 (GROUND)

X170-56 nut as illustrated. 18202 BIO
(GROUND)

§229
OFF KEY

o
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(Continued)

li. Make the following wiring changes:
/a. Remove wire from TB205-Bl (from L221-2) and, using a double
taper tab, connect it and the wire on TB205-B3 to TB205-B3.
v b. Remove wire from TB20L4-B3 (S229-NO) and using a single taper
tab connect it to TB205-Bl.
v/ ¢. Remove and discard wire from CR206-2 to TB202-Bl0.
Note: On some late style machines which can be identified
by two wires on CR206-2, remove and discard wire from
CR206-2 to J202-DD. Move remaining wire on CR206-2
(from K203-X2) to J202-DD.
©“d. Remove wire on CR206-1 and connect to CR206-2.
e. Add a new wire from CR206-1 to XF202-1 (fuse holder).
5. Install "On" Key solenoid 2FB61L-13 and make nepessary ad just-
ments per F2000 Instruction Book,

PARTS REQUIRED:

Reference Symbol Quantity Description | Unit List Price
v 7 T z]rf'FW'!,

2FB61L-13 1 "On" key solenoid 6.00

A 1BX58-323 1 Zener diode - 23.25

(Includes B,
c, I, J, K, L)

D AHE101 1 Bracket .88

E X225-686 1 Screw 0L

F X275-135 1 Washer .0k

G X275-5 1 Lockwasher .04

H X170-56 1 Nut 0L
S137 1 per branch silicone compound

THIS CORRECTION CANCELS ITEM III OF CORRECTION INDEX 1001 (dated 11- 25 59)
AND ITEM III OF CORRECTION INDEX 1005 (dated 2-8-60).
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CORRECTION INDEX

CONDITION: Failing to multiply after installation of a new or rebuilt
component unit (2FMC110-1) in any 18" carriage machine.

CAUSE: The ground circuit for the right hand shifter L226 is changed
due to new wiring in 22"side insertion panel machines.

CORRECTION: Add a wire from
P20L4-58 to TB205-Bl in all
18" carriage machines to pro-
vide a ground circuit for L226. E225
- (This wire will not affect the [_L
operation when the machine con- % sioe Nagsggréag)
tains a component unit with the
original wiring.) Ll e
. TB207-2

Service replacement units that _[_)2‘:,4 77 E226 """@204
contain the new wiring are tag- =

ged. The tag indicates date of T8205-84
completion, 9-26-62 or later. Former wiring =-e-- (GND)

Do not remove this tag from the Present wiring swaws
unit. Added wiring semwes

INSTALLATION REQUIREMENTS: This change should be made at the next P.M.
attention or must be made whenever the component unit is replaced
with one containing the new wiring. (The machine should be marked
indicating that this change has been made.)

INSTALLATION TIME: Less than one hour is required for this correction.

INCORPORATION DATE: A1l Side Insertion Panel machines incorporate the
change in wiring of L226. Service replacement component units after
9-26-62 are constructed with the new wiring.

PROCEDURE 2
A1l 18" carriage machines:
A. Disassemble P204 and solder a wire (approx. 30 inches) to
P20L-58.
B. With a double taper tab connect the other end of this wire
and the black wire on TB205-BL to TB205-Bl.

CAUTION:

Due to the possibility of variations in the order of location of
TB20h, TB205, and TB220, make sure that this connection is made
to the correct board.

NOTE:

If it becomes necessary to install an early component unit in a
Side Insertion Panel machine, the unit can be modified as follows:
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PROCEDURE: (Continued)

A. Remove wire on TB207-2 (to bomb tail connector E226 and
L226-2) and connect to J204-58. (Mark the unit indicating
that this change is made.)

Failure to make this change may result in the Right Hand
Shifter occasionally cycling during a transfer operation.

PARTS REQUIRED:

Sngol Quantitz Descrigtion Unit List Price
M302-40 24 ft. Wire L0l/ft.

2L4B No. 12 1 - Double taper tab Ol ea.
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CORRECTION INDEX

CHANGE NOTICE 4 SIDE INSERTION PANEL MACHINES ONLY )
_CONDITION:

1. Failing to multiply or machine operating with carriage out of
+ stop position
Failing to set up a pre-multiply in a stop position containing
a DPM pin.

2. Blowing D.C. fuse when S287 (Sensimatic Drive Trip-zone 6A,
.~ Logic Schematic) transfers.

CAUSE: ‘

1, Shorted arc suppression diode A6C (Zone LA).
K245 not dropping due to ground circuit provided thru diode Aéc
resistor 4B5, L226, S287 (transferred) and K201-1 and 2.
K2L45-6 and 7 always closed will allow L222 (machine trip) to be
picked prematurely.

K2L5-1 and 2 open, will cause loss of alternate hold for K201.
2, Isolation diode CR250 (Zone 6A) shorted.

CORRECTION: ,
1. Replace the two AEXL3-1 diodes (A in illustration) located in
positions A6C and E6K on 1FMCS7 printed circuit card with
FX58-11 diodes.
2. Replace the AEX)3-1 diode (B in illustration) located on the relay
plate with an FX58-11 diode.

INSTALLATION REQUIREMENTS: These diodes should be replaced on all Side
Insertiop panel machines as soon as possible.

INSTALLATION TIME: Less than one hour is required for this correction.,

INCORPORATION DATE:
1. Machines above serial no. F136598P contain FX58-11 diodes in
positions A6C and E6K.
2. Machines above serial no. F135804P incorporate an FXSB 11 diode
as CR250.
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(Continued)

PROCEDURE: In replacing the diodes care should be taken to observe
polarity and not to damage the printed circuit card.

" PARTS REQUIRED:

Sxmbol Quantitx Descrigtion Unit List Price
FX58-11 3 Diode 1.13
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CORRECTION INDEX

CONDITION: Machine malfunction due to operating out of stop position,
18" carriage 1/10" tab machines only. :

CAUSE: Failure of drive trip in-
terlocks to prevent machine
operation before the carriage
has settled in a stop posi-
tion.

CORRECTION: Install delay pick re-

‘ lay 1FXL4T7-L48 (K2L45) and the
‘1listed wiring changes. The
normally open contacts of K245
in the machine trip and start
multiply circuits prevent a
machine operation or start of
multiplication until K245 is
picked by In Tab Switch 227,

On any carriage movement of
more than two inches, the de-
lay pick characteristic of
K2LS (approx. 35-75 ms.) al-
lows time for the carriage

to settle down before the
next machine function.

INSTALLATION REQUIREMENTS: This correction should be installed when the
above condition is encountered. : ’ ,

INSTALLATION TIME: Approximateiy one hour is required for this correc-
tion. ' ‘

INCORPORATION DATE: Field modification only. Side insertion panel ma-
chines incorporate a similar circuit for the same purpose.

fROCEDURE: The complete relay plate may be removed to facilitate the
‘ following changes.

1. Mount the 1FX4T7-L48 relay on the FST18-1 bracket, and attach to
the right rear of the relay plate as shown in the illustration.
Discard the screw and nut removed. Trim the plastic cover at
point F. :

2. Make the following wiring changes using single taper tabs at

the K245 connections and soldering all other connections.
(Continued)
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PROCEDURE - (Continued) Sy el

‘a, Add a wire frm K2h5-x2 stk Ty 70 sMT-u¢
to TB202-B10. T

b. Add a vire from KZhS-X.l ; (e
to K201-2hk. G

c. Remove wire from 1‘82024\6 '
(from J202-F) and connect.

-
—

R

po—————ey
t
:

to K2us-7, " s L
d. Add a new wiro from .
. TB202-A6 to K2lhS-6, _ 7820280 e
e. Remove wire from K201-3 () TG et
(from J202-BB) and con- Toatocares wiees
nect to K2hS-8, ... ~~--roRMER LoCATION
f. Add a newv wire from ' T EHATING W
K201-3 to K2hS-k, | S
PARTS REQUIRED; - |
Reference Symbol ~  Quantity =~ Description Unit List Price
A FST18-1 1 Bracket. 1 20
B X232-732 3 Screw O
c - X275.120 1 . Washer N 0L
D FST20 1 Cover : 1.28
E X232-737 1. . Secrew O
G IFXL7-48 1 " "Relay , 12 63
Xli2wl 6 ... Single taper tab.. ool
n3202-h0 3 ft, = Wire o Ob ;m ﬂ..
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CORRECTION INDEX

I

CONDITION: Wrong multiplication resulting in over nine or under one
in any column.

CAUSE: Pinion failing to advance on carry because of slipping nylon
clutch band FMA33,

CORRECTION: Install redesigned pinion assembly 2FMA27; no change in
symbol. (Plate 31, dated 9-25-61, Series F2000 Symbol Book).

The nylon drum in the new assembly has cross grooves which are filled
with Alvania EP No. 1 grease., The nylon band uses a stronger girth
spring FX80-146 (no change in part number). With this design, foreign
matter is trapped in the grooves and a more constant clutch tension

is assured. Inspection of the nylon drums should be made on each P.M.
-to ensure presence of grease in grooves. Use only Alvania EP No. 1
when filling grooves (SF136).

These new sections can be identified by thé gray color of the.pinion
shaft next to bronze bearing (in R, Plate 21) and/or the FMA33 clutch
band having only the numerals 2,4,6 and 8.

INSTALLATION REQUIREMENTS: Install this
correction when this condition is
encountered or as a Preventive
Maintenance measure.

INSTALLATION TIME: Approximately 4 hours.
INCORFORATION DATE: Machines beginning with No. F136463P,

- PROCEDURE:
A. Prior to removal of the multiplier package consider Item II of
this correction index.

B. Removal of 2FMA27 pinion assembly (Plate references, F2000 Symbol
Book, dated 12-1-60).

1. Remove the taper pin holding the drive gear on the left end
of the pinion shaft. (Part V, Plate 31)

2. Remove the taper pin holding the bearing bracket arm support-
ing the left end of the pinion shaft. (Part T, Plate 31)

3, Remove the pinion solenoid assembly. (Plate 35)

l, Remove the taper pin holding the dial indicator to the
camshaft and two screws for the pointer.
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'PROCEDURE: (Cont'd)

5. Remove the dial indicator.

6. Remove the right side frame. Be careful not to damage L23L
and its wires. Note location of shims, if any.

7. Remove the screws holding the two bearing brackets for the
pinion assembly pivot shaft to the carry circuit channel.

8. Remove clip from left end of pinion assembly pivot shaft and
disengage the pinion shaft from the right enclosed cam,

9. Remove the pinion assembly by moving it to the right, at the

- same time slipping off the left bearing support arm and gear,

and disengage it from the left enclosed cam. ‘

C. To install the new assembly follow the above procedure in reverse
order. Install shims FX1-32 and/or FX1-33 (S, Plate 31) to provide
not more than .005 end play of pivot shaft (Q) and for carry cam
follower arms FMA2 (D, Plate 33) to have at least 2/3 hold on carry
lobe.

Note: Prior to test run, check all drive belts to be in good
condition and tightened to proper adjustment. Until the
new 2FMA27 assembly is "run in" it will increase the load
of the product accumulator. It may be necessary to in-
crease the tension of the motor overload clutch, Adjust
as required,

PARTS REQUIRED:

Symbol  Quantity ~ Description Unit List Price

2FMA27 1 ' Pinion Assembly $356.13
I -

CONDITION: Wrong multiplication ~ under various amounts,

CAUSE: Clapper reset failure due to weak FX80-104 plunger springs
and/or worn clappers.

'CORRECTION: Install parts per test given under "Procedure',

INSTALLATION REQUIREMENTS: This should be done on all machines with
above condition and as a Preventive Maintenance measure.

INSTALLATION TIME: Approximately 4 hours to perform the procedure,
Corrective action for irregularities will vary.



Sec., VII

I Burroughs - Series F2000 Instruction Book No. 1045-3

INCORPORATICON DATE: Stress relieved FX80-104 springs were used

beginning with machine no. F129941,
PROCEDURE:
1. Prior to removal of Product Accumulator make the following test:

2.
3.

Manually cycle the unit to clapper reset position (approximately
30° or 270°). In either position, manually push each clapper
away from the core. Clapper should relocate freely against the
core when released. :

Wear of the clapper at the pivot point or improper balance of
plunger and clapper springs can cause loss of reset, To correct;
replace worn clappers and all questionable FX80-104 plunger springs.
The FX80-104 springs are now stress relieved to retain proper
tension. Use the same clapper springs (FX80-106) unless they

have been altered or damaged.

Remove Product Accumulator and separate Drive Unit
Check the following items for wear.

a., Clapper reset rolls

b, Carry reset rolls

¢c. Total bail to be staked tight to its bearing hub

Remove and clean carry wiper assembly as required.

Replace 2FMA27 pinion assembly, if required, using procedure
under Item I of this C.I..

Check tests and adjustments for Product Accumulator mechanisms
(Section III, F2000 Instruction Book, dated 12-1-62), ,
Replace any worn or defective parts in the Drive Unit. Check
tests and adjustments under Drive Unit Assembly.

Reassemble Drive Unit to Product Accumulator and install in

- machine.

Check carry reset and adjust if required. (The amount of reset
is not the same with the unit removed). :

10. Check Test and Adjustments under "Transferring the Product;"
Section III of Instruction Book.
PARTS REQUIRED: .
Symbol Quantity Description Unit List Price
FX80-104 20 per machine Plunger spring $ .19
FX80-106 As required Clapper spring .25
1FMAS1 As required Clapper 1.46
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-

- CORRECTION INDEX
Information Only
I
Multiple Factor Storage

Beginning with machine number F137298P and Canadian number F10632C, the
wiring for the M,F.S. feature is changed and uses a later style 2FMR1-1
Multiple Factor Storage unit. The later style 2FMRl-1l provides for a 7
shift and a 5 shift to activate the middle section of the MC, With
early 2FMRl1-1 units, the 7 shift did not activate the feature. This
change primarily is to accommodate the rate change in F.I.C.A. deductions

from 3% (.03) to 3 5/8% (.03625).

The wiring,schematic furnished with the machine will show if the machine
is wired for the early or late style FMR1-1 unit, Order the units from
Parts Distribution as 2FMR1-1 Early Style or 2FMR1-1 Late Style.

Beginning with machine number F126931, the lane 41 sensing lever assembly
incorporates an eccentric to aid in adjusting the position of the wipers
on S260., In machines with this eccentric, the Multiple Factor Storage
feature (either early or late style) is indexed with a 1 pin instead of
the 1A pin used previously. (See Page 19, Section III, Tests C37-6 and

C 37-5, and Page 3, Section V.)

II

Part Number Change»wva,§'
, Ly
Make following change on Plate 43, dated 12-1-60, F2000 Symbol Book. Part

.

D described as "Included in AI" is part number FX87-30., )~

This pin and the spring retainer ring FX10-482 (part F) are used for replace-
ment in both new and old style platen assemblies.,

This information is supplied to provide the means of replacing a broken
platen spring (part E). Press the spring retainer ring onto the FX87-30
pin a distance equal to that of adjacent pins. It will be helpful to
slightly chamfer the end of the pin, but do not mar the end surface that
contacts the printed circuit disk.

IIT

Adjusting Side Insertion Panels

All side insertion control units are factory adjusted to pre-determined

height in a test fixture. This height setting should be very close to the
required adjustment in any machine, but it must be checked and refined if
necessary during shop checkout, Once made in the machine, it should not be
necessary to readjust. However, the lateral alignment of the pins and tappets
must be checked and adjusted during checkout procedures. Refer to Page 45, .
Section III, dated 12-1-62, Tests C10-3-9, Cl0-3-10, and Cl0-3-27.
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Slight lateral movement of the trays can be obtained within the tolerance
of the mounting inserts. Slightly loosen the screws holding the magazine
tray and move the tray in the direction required., The tray can also be
moved forward or rearward with the screws loose. The Auxiliary Sensing
Unit tappet block, and the lane switch assembly also can be moved laterally
to improve pin and tappet alignment.
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CORRECTION INDEX

CONDITION: A. Wrong multiplication
B. Machine locked

CAUSE: Worn components unit clutches causing:

A. Premature cycling of the product accumulator. This is evidenced
by marks on the platen side of the printed circuit disks in-
dicating sensing of the disks while they are moving. However,
this could be caused also by a malfunctioning interlock switch.
Therefore, interlock switches and adjustments (Section III, Page
27, dated 12-1-62, tests R10-3, R10-5 and R10-6) should be check-
ed first.

B. Failure of a components unit clutch to fully detent in home
position,

CORRECTION: Install improved clutch members.
The number of teeth and the tooth pro-
file have been changed as illustrated
to provide greater contact area per ' OLD STYLE
‘tooth which increases the reliability ‘
and durability of the clutch,

INSTALLATION REQUIREMENTS: Install the new L 1 T
parts when wear of the clutch members 1
is encountered. 014 style parts (12
teeth) are no longer available and
such parts in stock should be dis-
carded. Since new parts (8 teeth)
will not mate properly with the old ones, clutch members must be

ordered and replaced in pairs,

NEW STYLE

INSTALLATION TIME: Approximately one hour is required to repair one
clutch assembly.

INCORPORATION DATE: Improved clutches are incorporated in machines
beginning with serial F139949P.

PROCEDURE: If one or both function table clutches or one or both
shifter clutches are to be replaced, use the following procedure:
1. Remove the components unit.

2. Remove the corresponding components. unit end plate.

3. Remove the screws holding the clutch shaft end bracket and re-
move the bracket.

Lk, Remove the clutch shaft. Observe the number and position of
clutch shaft shims.

5. Remove the pin and collar from the end of the shaft.

6. Remove and discard the old .clutch members.

7. Install the new clutch members and reassemble the collar and pin.
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PROCEDURE: (continued)
. 8. Check the driVing clutch member to be free; If it is not free,

PARTS REQUIRED:

ngbol
15060692

15060700

15060734
15060742
15060759
15060767

The part
Refer to

disassemble the pin and collar, Using a file or emery cloth, re-
move enough stock from the inside surface of the collar to permit
the clutch to turn freely and reassemble the pin and collar.
Reassemble the remaining parts in reverse order. Care should be
observed to have the printed circuit disk in the proper position
as the worm gear on the clutch shaft is remeshed with the nylon
gear on the disk. Refer to Section III, pages 28 and 29, dated
12-1-62, tests R11-1, Rl1l~2 and R11-7. If the gears are in-
correctly meshed, it will be impossible to meet tests Rl1l-2 and
R11-7. without remeshing them,

If both a function table clutch and a shifter clutch or all of
the clutches are to be replaced, disregard Step 2, Instead,
remove the three screws holding the clutch assemblies to the
front and/or back plate and remove the front and/or back plate.
Continue the procedure as outlined above.

Individual clutch members.

@uantitx Use Replaces Unit List Price

1 RHFT Clutch FMC27-1 24,00
1 IHFT " FMC27-1

1 RHS " Fuc27-2 23,00
1 LHS " FMC27-2

1 RHS " 1FMC27-4 15.00
1 RHFT " 1FMC27-5 16.00
1 LHS, " 1FMC27-6 13,00
1 LHFT " 1FMC27-7 11.00

number for a complete clutch shaft assembly -has not been changed.
the F2000 Symbol Book.

4

Important: initial orders should be for immediate minimum requirement

only and not for branch stock.
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RELIABILITY IMPROVEMENT NOTICE

File after "Correction Index'" No. 1048

CONDITION: Wrong carriage movement or failure to trip drive after change
of schedules on machines equipped with side insertion panels.

CAUSE: ' Program panel schedule selector not positioned properly.

CORRECTION: Install improved detent A (replacing AJ, A
plate 4-1, dated 8-13-62, Form 2947) when this condi-
tion occurs. The new detent is designed to hold the

" skip shaft and stop shaft securely in position when p

once detented. <:> O <:>

INSTALLATION TIME: Less than one hour,

INCORPORATION DATE: The new detent was incorporated in machines beginning
with serial number F142588P, '

PARTS REQUIRED:
Part No. Description Unit List Price

15110356 Detent $ 1.95
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" RELIABILITY IMPROVEMENT NOTICE

CONDITION: Carriage failing to tab or return or wrong carriage movement,

CAUSE: Gear box back plate, 2FGl12-4, broken at lower formed ear
allowing full or partial loss of driving force to the tab and return
clutches,

CORRECTION: Install improved back plate assembly 15025885, which has

the cutout at point E removed to correct this breakage. Installation of
the improved back plate requires removal of projection C from the gearbox
bottom plate and a slight change in spring arrangement,

INSTALLATION REQUIREMENTS:
This correction must be
installed when the above
failure occurs,

INSTALLATION TIME:
Approximately 4 hours
are required for this
correction,

INCORPORATION DATE:
Improved back plates
were incorporated in

machines beginning
with Serial F146481P,

PROCEDURE: This pro-
cedure provides a method
of replacing the back plate
without removing the sensing
unit. As an optional procedure the
multiply package, sensing unit etc.
may be removed. In either case grinding off
of spring anchor projection C (1llustrated) is
required.
1. Remove the carriage and carriage rails as a unit. Note
location of shims, if any.
2. Remove open-~close slide and spearpoint. :
3. Remove the "D" section for access to grind off spring anchor pro-
jection C to allow easier removal of back plate. Rags should be used
to catch the filings. =
Remove the escapement gear assembly.
Remove the four mounting screws for the gear box back plate.
Remove spindle drive shaft A by removing nut D and mounting screws B.
Remove primary and secondary latches,

~N O\ &
.
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10,

11,

12,

15,
14,

The following references are to figure II-64 page 46 Section II
Series F1000 Instruction Book, Form 3741, dated 6-1-61., Remove parts
W, AT, and AG. To remove AG, it is necessary to disconnect AG from
AM., This is accomplished by moving parts AF and Z rearward to allow
AM to be moved off the hub of AF, Discard the spring on part Z.
Remove the back plate by moving it upward, the top slightly to the left
and slowly pivoting the top rearward and the bottom forward.
With the back plate removed, mark eccentric AD figure II-64 page 46
Section II Series F1000 Instruction Book and replace the 49 1/2 nut
on this eccentric with the 20 No. 119 spring anchor and the 49 1/4
nut from the new assembly. The spring on part AG will connect to
this spring anchor and will do the additional job of the spring
discarded in step 8. The spring from AG to the spring anchor is the
same spring as that used from AG to the stud in the back plate.
Remove all parts from the new back plate assembly and transfer those
remaining on the old back plate (parts Z, AF and AM) to the new back.
plate. '
NOTE: Use of these old parts will minimize the necessity of

readjustment. The complete assembled back plate is

furnished, however, in the event parts on the old back

plate are worn, or damaged in removal.
Insert the new back plate but do not attach to gear box untll ‘drive
shaft A has been installed,
Reinstall the remaining parts in reverse order.
Check the gearbox adjustments as givem on pages 44 thru 49 of Section
II Series F1000 Instruction Book, dated 6-1-61.

PARTS REQUIRED:

Part

Number Description , ' Unit List Price

15025885 T Back Plate Assembly $ 185.00
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Information Only

I
Total Bail Assembly

A repair part is now available
for replacement of part AC
(illustrated), eliminating

the necessity for replacing
the 1FMA6 total bail assembly
due to shearing of part AO
from its hub. This repair
part can be installed in
approximately two hours by
removing the left end plate
and the carry printed circuit
assembly of the Product Accumulator.
Removal of the carry printed circuit will allow
the repair part to be tightly pinned to its shaft.

Part Number Unit’ List Price
1FMAL3 B1.85
11
Interlock Switches in Components Unit

The arrangement of some of the right hand interlock switches has been
changed to reduce wrong multiplication due to failure of the switches
in the number one position (RHS-1 and RHFT-1)., These switches fail more
‘frequently than those in the other positions due to the more severe
actuation. S246 is now located in the RHS-3 position, S247 in the RHS-1
position, S249 in the RHFT-1 position and 5238 in the RHFT-2 position.
Failure of the switch in the number one position will now result in
failure to pick Multiplier Drive trip solenoid L230 rather than wrong
multiplication,

R - . T - l .
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 RELIABILITY

CONDITION: Excessive noise or machine lock-up.

CAUSE: Loose horizontal belt due
to wear of bearing A (in left
auxiliary sideframe) and shaft

B (open-close drive shaft).

CORRECTION: Install improved
15025380 shaft assembly, which
can be identified either by red marking on belt pulley end or by dull
gray finish to shaft B, The bearing is available for service replace-
ment under part number FX20-23,

INSTALLATION REQUIREMENTS: This correction should be installed when
this condition occurs.

INSTALLATION TIME: Less than one hour is required for this correction.

INCORPORATION DATE: Improved shaft assemblies were incorporated
beginning with Serial F149534P.

PROCEDURE: Replace parts.

PARTS REQUIRED:

Part Number Description Unit List Price
15025380 , Shaft assembly § 8.75
FX20-23 Bearing .07

Printed in U. 8. America l+-10-—6’+ For Form 57[‘7
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RELIABILITY IMPROVEMENT NOTICE

CONDITION: Machine fails to operate.

CAUSE: Failure of machine trip switch S287, Fig. III-10, F2000 Instruc-
tion Book, dated 12-1-62.

CORRECTION: Install 1FX83-51 and two space washers FX10-147 in place of
the 1X83-34 for S287. The adjustment P19-1, Section III, Page 9, dated
12-1-62, F2000 Instruction Book is changed to read .030" to .OLO"
clearance between ear E and the body of S287. The adjustment was .050"
to 060",

INSTALLATION REQUIREMENTS: This correction should be installed when
this condition occurs and as a preventive maintenance measure,

INSTALLATION TIME: Less than 1 hour.

INCORPORATION DATE: The 1FX83-51 was installed beginning with machine
F142106P.

PROCEDURE: Install 1FX83-51 with the two washers between the switch
body and retaining clips. Adjust as required.

PARTS REQUIRED:

Part Number Description Unit List Price
lFX83~51 Switch $ 2.20
FX10-147 (2 required) Space Washer .05
e
A P “:)
\;J e & ,,\y
A LA e

Printed in U. 8. America 1"'13"65 For Form 3747
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RELIABILITY IMPROVEMENT NOTICE

CONDITICN: One cent (.0l) over on multiplication.

CAUSE: Failure to clear after round off due tc burned spot on Right
Hand Shifter Position Selector Disc 8277 in position 21 at wiper Al.
The disc is damaged whern Round Off Solenoid L231 picks as the disc moves
to position 21. This opens the circuit to Total Bail Solenoid L235.

CORRECTION: Make wiring changes FF 202
listed under Procedure. Replace
Shifter Disc assembly if neces-
sary.

$277-A1

A9 ZONE 5

46
204

The wiring change will cause
Round Off Release Solenoid L231 B9

to fire early in the multiply
cycle through K202 contacts 23

$240 S264-E

and 29, The circuit to L231 ZONE S
from S277 in position 21 is re- A2 4 20
moved to prevent burning S277.
C&M KEYS

The isoclation diodes in the cir-
cuits to 8263 prevent buacl: cir- 82 ADDED
cuits between product accumulator q 2 L2252

: _ A . . - PFRK< REM
pinion solencids during multi- BT ZONE 8 OVED
plication, if the wipers of - L23l .
5263 are positioned to bridge RO g CRI24 Fig. 1
the pads. ZONE

Diode CR263 is for arc suppression to protect S212.
Diode CR26L4 (steps 11 thru 13) is required on Side Insertion Panel
machines only. It prevents a kickback voltage from K245 firing L231

during a sensimatic operation if the C or M key ic used. This could
result in breaking the lane L3 tappet during carriage tabulation.

INSTALLATICN REQUIREMENTS: This change should be made to correct or
prevent this condition.

'INSTALLATION TIME: Approximately 1 hour to make wiring changes.
Approximately 4 hours if shifter disc assembly is changed.

INCCRPORATION DATE: Field modification only.

PRCCEDURE:
1. Remove wire from TB206-B9 to TB208-A2.

Printed in U. S. America BeVised 5-18-65 For Form 3747



Burroughs - Series F2000 Instruction Book Sec., VIII

Log.2
PRCCEDURE: (continued)
2. Add a wire from TB208-A2 to S24O common.
3. Mount TB226 on outside of TB201l with tabs facing up. The mounting
holes must be reamed. -
k. Remove tab from S263-A and connect to TB236-6 (cathode, marked + on
CR260). ‘
5. Add a wire from TB236-5 (annode of CR260) to S5263-4,
6. Remove tab from S26%-B and connect to TB236-4,
7. Add a wire from TB236-3 to S263-B.
8. Remove tab from $26%-C and connect to TB236-2.
9. Add a wire from TB23%6-1 to 5263-C.
—> M 5 > AR D>—
B
S>> ¢ > W = Fig. 2
78236 4 ¢
—> K >— >V >
> 1 > - ‘D* > U >
1 @3 @5
T NN
5263 .fSRZgZPOS ! :
CLEAR Pos.*__*_t ___________ _— RO PSR
, 262 CR261 CR260
iihipépa LANE 43 CR

10.

11.
» 12.

» 13.

TB236

Solder a AEX43-1 (CR263) across E201 and E202 with cathode (marked
+) on E202., See Figure VII-1l2, Series F2000 Instruction Book,
dated 12-1-62. .

following steps are required only on Side Insertion Panel machines.

Mount TB237 on lower réar post of S260 switches assembly and connect
AEX43-1 diode (CR264) across the terminals.
Remove tab from S264-E and connect to the annode (opposite + mark) of

CR26k4,

Add a wire from the cathode (+) of CR264 to S26LE,



Sec. VIII

| DEC SHIFT
| POS SELECTOR

b~ Fig. 3
PARTS REQUIRED:

PACKAGE No.
16251027 machine.
Part Number

1FSBA4

AEX43-1 (2 required)
FX41-11
X42-1

2LA No. 6
M3202-40 (approx. 6 ft.)

(10 required)

Printed in U. S. America

ZONE 8

Includes all parts shown below for one

Available until 3-17-66,
Description

T.B. 236 (includes CR260,
CR261, CR262)

CR263, CR264

TB237

Single Taper Tab

Ring Tongue

Wire

Revised 5-18-65

Burroughs - Series F2000 Instruction Book L76-3
s212
45°.72° 30°
PULSE TOTAL
BAIL
" CR264
$243-NC
D ZONE 8
205 Z
oc N
. o2 1N £202
P | $240-NC

$274-A21
ZONE 9

Fig. 4

Pkg. Price
$ 9.25

Price Each
$ 7.50
.96
.05
.05

.11
08
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TECHNICAL INFORMATION NOTICE[= >~

DATE: 3-25_6
N R A T T RIS S

TO: BRANCH/DISTRICT FIELD ENGINEERING MANAGERS From: Grour 11

SUBJECT: F2000, E2000 - SPLIT PLATEN SPACING LOCK-UP

This occurs when the left and/or right actuating arm lowers during a spacing operat
and the space bail restores, jamming the small stud on the toggle on top of the "°"
actuating arm. This prevents the space bail from restoring to normal and also pre-
vents a drive trip, :

A temporary solution is to weld a #S5 control pin to the actuating arm, thereby
increasing its length so that it cannot be trapped under the stud on the toggle,



SYSTEM SERIES
' 3747-007
ELIABILITY
Burroughs |[R  F2000 No. e
a STYLE/MODEL PAGE
MPROVEMENT
FIELD ENGINEERING All 1 oF 2
TECHNICAL OPERATIONS TOP UNIT NO.
%OTlCE
INCORPORATION DATE UNITS AFFECTED UNIT DESCRIPTION
6-14-65 Below F159904P Carriage Drive Clutch
STD. INSTALL. TIME INSTALLATION PACKAGE NO. AND PKG. PRICE DATE
Approx. 1 hour 5-10-66
TITLE
‘Faulty Electro Magnetic Clutch

QONDITION: Faulty electro magnetic clutch 3FG252-1 or 1502 5414
(part C Plate V-11, F2000 Parts Catalog, dated 2-3-64).

CORRECTION: Install permanent magnet clutch as outlined below.

PROCEDURE: :

1. For all F2000 rear insertion panel machines, install clutch
1502 7279 and parts listed below.

2. For all side insertion panel machines, install clutch 1502 8103
and parts listed below.

NOTE: The only difference between the F1000 and E2000
permanent magnet clutch is the pre-set torque
adjustment and the parts on outer shaft, which
are interchangeable.

3. For either clutch used, replace the outside pulley or sprocket
with pulleys 1502 8541 and 1502 8533, key 1502 8525, spacer
1502 8517 and the lock washer and nut that was removed.

4. The 1FX29-35 pulley is used on the inside shaft of the clutch
in place of the sprocket if belt driven tab and return is
required. The 1FX29-35 is drilled for a pin and also cut
for a keyway. Use parts removed to retain the pulley on
the shaft.

5. Remove the slip ring brushes and brush holders. No other
electrical changes are required.

vV TO TEST: 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 circumference as
illustrated.

Vv Changes or additions since last issue.

FOR F.E. TECHNICAL MANUAL FORM 3747 Sec. VIII
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of 2

3.
4.

Block the movement of clutch output chain at A.

Attach a 0=32 oz, scale (1623 0609) as illustrated and
pull evenly towards the rear of machine. The output
torque should be 16 to 17 oz. for rear insertion machines;
18 to 19 oz. for side insertion. The output torque
should never be adjusted to exceed 19 oz.

J TO ADJUST: Loosen screws C and rotate center ring B a few

thousandths forward or rearward and recheck output
torque. (Direction to move center ring to adjust
torque on unmarked clutches cannot be determined.
Later clutches will be marked with an arrow indicating
direction to turn ring-to decrease output torque).

JCbution: Permanent magnet clutches are constructed having

.008 to .015 air gap between magnetized rings and
disks. To retain the proper air gap when making
the output torque adjustment, the four screws C
must be torqued down evenly.

PARTS REQUIRED:

Order permanent magnet clutches separately for machine having
either side or rear insertion panel, as they will not be
included in parts package listed below.

Unit
Number Description Qtvy. List Price
1502 7279 Permanent magnet clutch for 1 S 100,00
rear insertion panel machine
1502 8103 Permanent magnet clutch for 1 114.00
side insertion panel machine
1625 3510 PARTS PACKAGE NO. (Pkg. Price $16.24)
(includes one set of the following parts:) .
Unit
Number ‘Description Qtv., List Price
1502 8533 Pulley 1 S 7.25
1502 8541 Pulley 1 6,65
1502 8525 Key . 1 .54
1502 8517 Spacer 1 1.80

The following additional parts are required to install a
permanent magnet clutch on machines having belt driven tab
and return.

(These parts are not included in above parts package).

) Unit
Number Description Qtv, List Price
1FX29-35 Belt Pulley 1 S 7.25

1625 Washer 1 .18
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SYSTEM SERIES
F2000

No. 3747-00s

STYLE/MODEL

¥ See Below

PAGE

TOP UNIT NO.

STD. INSTALL. TIME

Approx. 1 Hour

UNITS AFFECTED

Below F159904P

UNIT DESCRIPTION

Electro Magnetic Clutch

TITLE

Machine Malfunctions

DATE

9-20-66

* F2000 with Electro Magnetic Clutch 3FG252-1,

CONDITION:

CAUSE:

causing belt slippage.

CORRECTION:
1502 8798,

Wrong multiplication or erratic carriage movement.

Outside belt pulleys on electro magnetic clutch worn

Install service replacement pulleys 1502 8988 and

This eliminates the necessity of installing a complete permanent

magnet clutche.

PARTS REQUIRED:

Number

1502 8988
1502 8798

PRINTED IN U.S. AMERICA

Description Rty
Inside belt pulley 1
Outside belt pulley 1

FOR F.E. TECHNICAL MANUAL FORM

Unit
List Price

3747 Sec.

VIII




	001
	002
	01-01
	01-02
	01-03
	01-04
	01-05
	01-06
	01-07
	01-08
	01-09
	01-10
	01-11
	01-12
	01-13
	01-14
	01-15
	01-16
	02-01
	02-02
	02-03
	02-04
	02-05
	02-05a
	02-06
	02-06a
	02-07
	02-08
	02-09
	02-10
	02-11
	02-12
	02-13
	02-14
	02-15
	02-16
	02-17
	02-18
	02-19
	02-20
	02-21
	02-22
	02-23
	02-24
	02-25
	02-26
	02-27
	02-28
	02-29
	02-30
	02-31
	03-01
	03-02
	03-03
	03-04
	03-05
	03-06
	03-07
	03-08
	03-09
	03-10
	03-11
	03-12
	03-13
	03-14
	03-15
	03-16
	03-17
	03-18
	03-19
	03-20
	03-21
	03-22
	03-23
	03-24
	03-25
	03-26
	03-27
	03-28
	03-29
	03-30
	03-31
	03-32
	03-33
	03-34
	03-35
	03-36
	03-37
	03-38
	03-39
	03-40
	03-41
	03-42
	03-43
	03-44
	03-45
	03-46
	03-47
	03-48
	03-49
	05-01
	05-03
	05-04
	05-05
	05-06
	06-01
	06-02
	06-03
	06-04
	06-05
	06-06
	06-07
	06-08
	06-09
	06-10
	06-11
	07-01
	07-02
	07-03
	07-04
	07-04a
	07-05
	07-06
	07-07
	07-08
	07-09
	07-10
	07-11
	07-12
	07-13
	07-14
	07-15
	07-16
	07-17
	07-18
	07-19
	07-20
	07-21
	07-22
	07-23
	07-24
	07-25
	07-26
	07-27
	07-28
	07-29
	07-30_07-36
	07-37
	07-38
	07-39
	07-40
	08-01
	08-02
	08-1008_1
	08-1008_2
	08-1009_1
	08-1009_2
	08-1017
	08-1018
	08-1020_1
	08-1020_2
	08-1020_3
	08-1022_1
	08-1022_2
	08-1023_1
	08-1023_2
	08-1024_1
	08-1024_2
	08-1025_1
	08-1026_1
	08-1028_1
	08-1028_2
	08-1029_1
	08-1029_2
	08-1030_1
	08-1030_2
	08-1030_3
	08-1031_1
	08-1032_1
	08-1034_1
	08-1035_1
	08-1035_2
	08-1036_1
	08-1036_2
	08-1037_1
	08-1038_1
	08-1038_2
	08-1039_1
	08-1039_2
	08-1040_1
	08-1041_1
	08-1041_2
	08-1042_1
	08-1042_2
	08-1043_1
	08-1043_2
	08-1044_1
	08-1044_2
	08-1045_1
	08-1045_2
	08-1045_3
	08-1046_1
	08-1046_2
	08-1048_01
	08-1048_02
	08-1048_03
	08-1048_04
	08-1048_05
	08-1048_06
	08-1048_07
	08-1048_08
	08-1048_09
	08-1048_10
	08-1048_11
	08-2004_1
	08-2004_2
	08-2004_3
	08-2004_4

