


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































Columns Description

Deduction summary 42, pos. 6 Card code
46-48 Department (col. 48 is alpha.)
49-52 Clock number
Net pay 42, pos. 7 Card code
46-48 Department (col. 48 is alpha.)
49-32 Clock number
G-4 'Punch:
Columns Description
Previous year to date None
Daily summary None
Gross pay 18-22 Withholding tax to date
23-26 FICA to date
27-32 Gross to date
61~-64 Total hours
65-68 Overtime hours
69-73 Straight time pay
74-76 Shift premium
77-80 Overtime pay
81-85 Gross pay
Detail deduction None
Deduction summary 61-64 Withholding tax
65-68 FICA
69-73 Credit union
74-76 Insurance
77-80 Charity
81-85 Miscellaneous
86-90 Total deductions

Net pay 86-90 Net pay
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SELECTOR CHART No.: 7

UNIVAC 60 & 120

APPLICATION: Coss o NET TPAYROLL PUNCHED-CARD ELECTRONIC COMPUTERS TABULATING MACHINES
ELEMENTS ACCUMULATOR INPUTS
CONSTANT FACTORS: INDICATE DECIMAL LOCATION, MEGATIVE CONTROL AND VALUE IN DESIRED ACCUMULATOR COLUMNS. TOP LINE - TRANSFER LINE (F1,F2, ETC.)
CARD FACTORS: INDICATE TRANSFER LINE (FI1ELD.F1, F2, ETC: CONTROL . C1, C2, ETC.) DECIMAL LOCATION, NEGATIVE INDICATE:
CONTROL AND TRAMSFER LINE, INDICATE CARD COLUMNS IN ACCUMULATOR INPUTS ON RIGHT, BOTTOM LINE . CARD COLUMNS
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G-5 Program Comments

Step 1: Since this is a long program and all 40 steps may be used easily,

without a zero + zero step, this is an excellent program in which to use

a two step test for department and clock number., The test shown as steps 1
and 2 of the problem may be used since a card code is present in each card.
Both the plus and minus branchings of step 1 are directed to the common of

Tl1-1, since with an alpha column in the department, the first card of a new
group may branch either plus or minus,

If selector 1 is select, the card is either a gross pay card or a year-to-
date card, so the select of Tl-1 is wired to the common of T5-1 to determine
whether a 9 is present as well as a 1, If T35 is select, the card is a
previous year-to-date card and therefore the first of a group; the select

of T5-1 is wired to step 3, which is the first step of the year-to-date card.
The non-select of both Tl-1 and T5-1 are wired to step 2 for the completion
of the test., Note that the point of this test is to determine whether the
difference between N1 and S12 is zero or a number, either positive or
negative; therefore both the minus and plus branchings ure wired to step 2.

Another two step test which might be used in this problem is to follow a zero
plus zero selector delay step with a step using N36, zero, as the result of

a subtraction. The disadvantage is that a light will not light to show the
cause of the computer's hanging up. The same disadvantage occurs if a normal
testing routine of reversing the values is used, with the minus branching

not wired.

It would be possible to include a zero divided by zero step by reusing a
program step. For example, two storing steps may be combined into one by use
of a program select, or two similar steps used in different cards may be
combined into one by card control. It would also be possible to pick up a
program select from the minus branching of the testing steps and use the
selector which it picks up to substitute zero for value 2 in a division

step normally used for another purpose., 1In this last case both 0 + 0 and

N <+ 0 would be wired to stop, since there might or might not be a value in

the storage used as value 1,

Step 2: All cards except the previous year-to-date cards enter this step.
If the difference between N1 and S12 is zero, this step becomes zero divided
by zero. The card is correct, and since zero divided by zero is not wired
to stop, it is routed to the common of T1-2, The further wiring of T1-2
will be taken up with each type of card. If the difference between N1 and
S12 is any digital value, positive or negative, the punched department and
clock number are not the same as those stored; this step becomes a number
divided by zero, N =+ O is wired to stop the computer, and the N + O light
will light indicating an error.

Previous year to date card

Steps 3-6: Previous year-to-date cards are routed to step 3. During steps
3-6 department, clock number, and the three to date values are stored. Since
it becomes necessary to use S12 as a working storage during the program for
the gross pay card, department and clock number are stored as the last step
of the routine, Department and clock number must be stored again as the last
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step of the gross pay routine, and if this is also the last step of the year-
to-date card, use of a selector at the branching of the step can be avoided.

.

Daily summary cards

The plus branching of step 2 is wired to the common of T1-2, The non-select
of T1-2 is wired to the common of T2, If T2, picked up by a 3 in column 42,
is select, the card is a daily summary card. The select of T2 is wired to
step 7.

Steps 7-8: Steps 7 and 8 are basic accumulating steps. Since the program
actually exceeds 40 steps, the two steps are reused twice by means of program
selects, This in effect increases the capacity of the computer to 44 steps
instead of 40.

Gross pay card

The plus branching of step 2 is wired to the common of T1-2. If T1-2 is
select, the card must be a gross pay card, since the previous year-to-date
cards, the only other cards with a 1 in column 42, have already been separated.
The select of Tl1-2 is wired to step 9.

Steps 9 and 10: Attendance hours, which are punched in the gross pay card,
are compared with hours accumulated from the daily summary cards. If either
step 9 or step 10 branches minus, the hours are not the same and the card

is wired to sort, Sort 1 is used in both cases, since the next step will be
the same whether the card is sorted on step 9 or step 10, From both sort 1
and the plus branching of step 10 the cards are routed to the common of TI2
to determine whether the employee is entitled to any shift premium. If TI12,
picked up by a 1 in column 53, is select, the employee is either first or
second shift. The select of T12 is wired to the common of T13-1 to determine
whether a 9 is also punched. If T13 is select, the card is second shift and
is directed to step 11 for the computation of shift premium, If T13 is non-
select, the employee is first shift and is not entitled to shift premium,
Since the storage in which shift premium is to be placed has not been used
since it was cleared at the end of the preceding employee, and there is

thus no danger of a carry-over of information, the steps for the computation
of shift premium may be completely skipped. The non-select of T13-1 is
therefore wired to step 13.

The non-select of T12, indicating that there is not a 1 punched in column 33,
is wired to the common of T14, picked up by a 3 in column 53. If T14 is
select, the employee is third shift and is routed to step 11. If T14 is
non-select, neither a 1 nor a 3 is punched, and the computer will hang up
for lack of an instruction,

Step 11: Hours are multiplied by shift premium rate. Only cards punched
with a 2 or.3 in columns 53 enter this step, and they may be differentiated
by either a 1, 9, or 3. 1In this example a 9 is used. If T13-2 is select,
the card is second shift and N34, .07, is used as the shift premium rate;
If T13-2 is non-select the card is third shift and N33, .13, is used as the
shift premium rate,
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Step 12: Shift premium is rounded.

Step 13: Shift premium is added to straight time pay to obtain preliminary
gross. Cards which do not have shift premium are routed to this step so that
straight time pay will be placed in storage as preliminary gross. Since no
shift premium has been computed in these cards, straight time pay is added

to zero in this step.

Step 14: Overtime hours are subtracted from zero to determine whether the
employee worked overtime., Since four steps are involved in the computation
of overtime pay, it is well to omit these steps if possible, The minus
branching, indicating that there is overtime, is wired to step 15; the plus
branching is wired to step 19.

Step 15: Preliminary gross is divided by total hours to determine average
rate. Note that all pay except overtime must be included in the preliminary
gross. Average rate is carried to four places, and need not be rounded,

Step 16: Overtime hours are divided by 2 to obtain overtime premium hours.
Note that it would be possible to multiply them by .5. By placing the result
in a 4/3 storage, it becomes unnecessary to round it., Since there are
insufficient working storages available with 4/3 decimal locations, it
becomes necessary to use S12, in which department and clock number are
stored. At the conclusion of the routine for the gross pay cards, they will
be routed back to the step which stores department and clock number.

Steps 17 and 18: Average rate is multiplied by overtime premium hours to
obtain overtime premium pay, and rounded.

Step 19: Overtime pay is added to preliminary gross to obtain gross pay.
Cards which contain no overtime are routed to this step so that in all cases
gross pay will be placed in S3.

Set 1: At the end of step 19 gross pay, overtime pay, shift premium,
straight time pay, overtime hours, and total hours are all computed and ready
to punch, The only one of these values needed in further computation is
gross pay, and the storages in which overtime hours and total hours are
stored are needed for taxes. By going to set 1 following step 19 these values
can be set for punching, and the storages from which they were set be freed
for further values, All six of the storages are wired to set on set 1. The
storage from which total deductions and net pay will be punched is to be set
on a later set 1 instruction; since at this time it contains withholding tax
to date, it must be prevented from setting. Therefore the setting of Sll is
wired to the common of T1-3, which is select in the gross pay card. The
select of T1-3 is not wired, so no setting will occur.

From set 1 in the gross pay card it is necessary to return to the program,
step 20, yet in succeeding cards set 1 must be wired to another instruction.
Therefore the exit of set 1 is wired to the common of T1-4, The select of
T1-4 is wired to step 20,

Step 20: There is more than one method of computing witholding tax. The
method shown here requires four steps, but very few elements and selectors,
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A second method, requiring only two or three steps but 11 constants and 6
selectors, is shown following the program comments for this problem. Step 20
is the computation of exempt income. Tax class (the number of dependents)

is multiplied by $13.00 (the amount of tax exempt income for each dependent
each week). It is unnecessary to round this since there will be only two
significant places following the decimal point.

Step 21: Exempt income is subtracted from gross pay to determine taxable

income, The result of this subtraction can be either plus or minus, since
it is possible for a man's exempt income to exceed his gross pay. If the

result is negative, PS 3 is impulsed so that a selector may be used in the
following step, Both PS 3 and step 21 are wired to step 22,

Step 22: Taxable income, if a plus value, is multiplied by 18% to obtain
the non-rounded withholding tax., If taxable income is negative, it must be
multiplied by zero to clear the storage in which withholding tax is placed.
Since total hours was previously located in the same storage, unless it is
cleared the total hours figure will be used as withholding tax in later
steps. V1 of step 22 is therefore wired to the common of T16, picked up

by PS 3. If T16 is select, N36, zero, is used as V1; if it is non-select
N30, .18, is used as V1.

Step 23: Withholding tax is rounded. If there is no withholding tax, the
result of this step will still be zero. Withholding tax must be placed in
the storage in which total hours were previously located, since they are to
punch in the same columns.

Step 24: The computation of FICA on the basis of $4200 gross to date requires
more steps than using $84.00 FICA to date. In this problem, therefore,

$84.00 is used.

Step 24 is the subtraction of FICA to date from $84.00. The result of this
step is always plus, since FICA to date never exceeds $84.00. The value
placed in storage is the amount of FICA required to reach $84.00. If an
employee has already reached $84.00, the value placed in storage is zero,

Step 25: Gross pay is multiplied by 2% to obtain the tentative FICA - that
is, the FICA which will be deducted provided the employee has not reached
$84.00 including the current deduction,

Step 26; FICA is rounded into the storage from which it will be punched.

Step 27: The tentative FICA is subtracted from the remaining FICA to pay.
If the result is plus, the remaining FICA is greater than the tentative
FICA to be deducted this week. The tentative FICA is actual FICA this week,
and the program continues with step 29. If the result is minus, the
remaining FICA is less than the tentative FICA; therefore the remaining
FICA must be transferred to the FICA storage. These cards are directed to

step 28,
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Step 28: Remaining FICA is transferred to the FICA storage., If an employee
has already reached $84.00, zero will be transferred into the storage,
clearing it. The program continues with step 29,

Steps 29-31: Gross to date, FICA to date, and withholding tax to date are
up-dated with the values from the current week's payroll,

Set 2: The last values to be punched in the gross pay card have now been
computed. Since the storages in which the to date figures are located are
needed for the computation of total deductions and net pay, the to date
values may be set at this time. Set 1 has already been used in this card,
so set 2 should be used. From set 2 the program is continued with step 32.

Step 32: FICA and withholding tax are added together to obtain preliminary
total deductions.

Step 33: The preliminary total deductions are subtracted from gross pay
to obtain a preliminary net.

Clear: Following the completion of the gross pay card, the program must be
routed to clear, From the following cards deductions are placed in the

same storages that were used for earnings information. If these storages
are not cleared before the deduction cards, the earnings information will be
accumulated as deduction amounts when the deductions are accumulated and
placed in their punching storages. Taxes, which are to punch in the
deduction summary card, cannot be cleared at this time, yet they should be
cleared on a later clear instruction. Therefore the clearing of S7 and

S8 are wired to the common of T3-1, which is select in the gross pay card.
The select of T3-1 is not wired, so S7 and S8 will not clear at this time,

The exit of clear is wired to the common of T3-2. 1In a gross pay card
department and clock number must be replaced in S12, while this is unnecessary
in other cards. The select of T3-2 is wired to step 6, which stores depart-
ment and clock number. From step ¢ the card is tripped out. Note that if
step 6 is not the last step of the previous year-to-date routine, the exit

of the step can be wired to a selector to determine whether to trip the

gross pay card or continue with the previous year-to-date routine,

Detail deduction cards_

The non-select of T2 is wired to the common of T4, picked up by a 5 in column
42, 1If the selector is select, the card is either a detail deduction or
deduction summary card., The select of T4 is wired to the common of T5-2, to
determine whether there is a 9 punched. If TS5 is non-select, the card is a
detail deduction, and is wired to step 34.

Step 34: Deduction amount is punched in columns 56-60, no matter what the
type of deduction may be. This amount is subtracted from net pay to obtain
the new net pay. If the result of this step is negative, the employee had
insufficient pay to cover the amount of the deduction. The card is therefore
sorted, indicating that it has not been deducted, and tripped immediately.
The net pay amount in S10 has not been changed, and this card enters no
further calculations. Note that the detail deduction cards should be in
sequence with the one which it is most important to deduct first, followed
by the others in the order of their importance. :
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Step 35: The new net pay must be transferred back to S10 so that it will be
in S10 when the next deduction card enters the computer.

Step 36: Deduction amount is added to total deductions to obtain the new
total deduction amount,

Step 37: The new total deduction amount is transferred back to S11, so that
it will be in S11 when the next deduction card enters the computer.

Steps 38 and 39: Since there may be more than one deduction of the same type
(miscellaneous, charity, insurance, or credit union), the detail deductions
must be accumulated. The storages in which they are to be accumulated were
cleared on the gross pay card. Steps 38 and 39 are normal accumulating
"steps, except that the storages in which the accumulation takes place are
selected. V1 of step 38 and the result of step 39 are wired to the common

of Tl1l-1., 1If T11 is select, the card is a miscellaneous deduction., Since
miscellaneous deductions are to be punched in the same columns as gross pay,
the select of Tl1l-1 is wired to S3. The non-select of Tll-1 is wired to the
common of T15-1,

If T15 is select, the card is an insurance card, Since insurance is to be
punched in the same columns as shift premium, the select of T15-1 is wired
to S5. The non-select of T15-1 is wired to the common of TI17-1.

If T17 is select, the card is a credit union card, Credit union is to be
punched in the same columns as straight time pay, so the select of T17-~1
is wired to S6. The non-select of T17-1 is wired to the common of TI18,

If T18 is select, the card is a charity card, Charity is to be punched in
the same columns as overtime pay, so the select of T18 is wired to S4, If
T18 is non-select, it means that none of the four codes have been punched;
the non-select is not wired, so the computer will hang up.

From the plus branching of step 39, the detail deduction card is tripped
out of the computer,

Deduction Summary Card

If T4 and TS are both select, the card in the computer is a deduction summary
card., Since no further calculation is required in this card, the select of
T5-2 is wired to set 1,

Set 1: Set 1 is used in a deduction summary card because the same storages
are to be set as were set on set 1 in the gross pay card, with the addition

of S11, total deductions, The setting of S11 is wired to the common of T1-3.
Tl is non-select in a deduction summary card, so S11 is set in addition to the
other storages.

From set 1 it is advisable to go to clear, Set 1 can be used in the net pay
card for setting net pay, but if this is done the other storages which set
on set 1 should be clear so that the deduction amounts will not be punched
in the net pay cards. It is also essential to clear these storages before
the cards for the next employee enter the computer,
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Storages S7 and S8 should be cleared although they were not cleared when

the clear instruction was given in the gross pay card. The clearing of

S7 and S8 is wired to the common of T3-1, which is non-select on a deduction
summary card, On the non-select side both storages are wired to clear,

The exit of clear is wired to the common of T3-2. The non-select of T3-2 is
wired to trip.

Net Pay Card

The non-select of T4 is wired to the common of T6, which is select when a
net pay card is in the computer, The select of T6 is wired to step 40. If
T6 is non-select, the card was not punched with a 1, 3, 5, or 7, and is
therefore incorrect. The non-select is not wired, so the computer will
hang up.

Step 40: Net pay is transferred to the storage from which it will punch,

Set 1: All storages except S11 which are wired to set on set 1 are clear,
The setting of S11 is wired to the common of T1-3, which is non-select. The
non-select of T1-3 is wired to set 1, Net pay is therefore the only value
which will be set in a net pay card. Although it is not necessary to clear
any storages following the net pay card, the exit of set 1 is wired to the
common of Tl-4, and through the non-select side to clear. Since the program
for this card is very short, the clear instruction will not reduce the speed
of the computer and can do no harm, Therefore instead of wiring the exit

of set 1 through another selector so that it will go directly to trip on a
net pay card, the net pay card is allowed to clear, This completes the
routine for gross to net payroll,

Optional Method of Computing Withholding Tax

As mentioned earlier, it is possible to compute withholding tax in two or
three steps rather than four by the use of 11 constants and six selectors,

The first of the steps is the multiplication of the total gross pay, regard-
less of exemptions, by 18%. This results in a non-rounded withholding tax,
with no allowance made for exemptions.

A constant value is created for each tax class. This value is computed by
multiplying tax class by $13.00 to obtain the total amount of exempt income,
This value is multiplied by 18% to determine the tax allowance for exemptions.
.005 is then subtracted from the result. The minus .005 included in the
constant value will actually round the withholding tax., Since this constant
is subtracted in the second step of the computation from the non-rounded
withholding tax, the subtraction of the minus .005 actually adds .005 to

the withholding tax.
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The computation of the constant value for tax class 3 would be:

3 x 13,00 = 39.00
.18 x 39.00 = 7.02
7.02 - ,005 = 7,015

A list of the constant values for the first 10 exemptions is:
Tax Class Constant

-.005
2.335
4,675
7.015
9.355
11.695
14,035
16.375
18.715
21,055
23.395

COONTUNIWN -=O
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In the step in which the constant value is subtracted from the non-rounded
withholding tax, the constant value which will be used is determined by
selectors picked up by tax class.

The program for computation of withholding tax in the above problem by this
method would be:
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Note the inclusion of a step to clear S8 if the result of step 21 is minus,
meaning that an employee's tax exemption exceeds his total tax,
could be avoided by impulsing a program select on the minus branching of

step 21, and using the selector it picks up to prevent the setting of S8 and
to substitute zero whenever withholding tax is called upon.

This step

Withholding tax on an income of $90.00 for a man with three exemptions would
be computed by the two methods as follows:

23)

4 Step

20) 3 x 13.00
21) 90.00 - 39.00
22) 51.00 x .18

9.180 + ,005

([T

39.00
51.00

9.180
9.18

2-3 Step
20) 90.00 x .18
21) 16,20 - 7.015
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9.18
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