
































































































































































































































































































































































































































































































































































































































G-2 Card form: 

G-3 Sense: 

, , 
, "6 "IIIlrH· T. To]). FIt!1f 7.:11. No:;." YO rl!. Do <!IM_ ;a,rl!. o. 

�I�~� �l�~� IZ 11 I,; 12 Il 11 12 12 12 �I�~� 12 12 12 lZ 12 12 12 �.�1�;�~� Ii? 12 11 12 liZ 12 12 12 12 lZ tl2 II 12 12' 12 12 d,' 12.12 Il.JZ 12 IZ 12 12 

I I I "0 :p.lj "0 ;A 
.14143 •. 1. 34 3.)43.34 J. 3. 3. 3. 3. �~� 34 3. 3. J ... 3.,34,3. �~�4� 3.,3.'3. 3. 3 .. 3. 3. ' .14 3. 34 34,3. 34,343.,3434,3.3.3.3.34 

I I " I I I ' 

... )/'1 56 5(,56 S6 1"" lit-56 56 56 56 56 56 it. Sf) 565656565615656 5/) Sb;S6 56 56 56 5/1 56 :56 565656;5656:5656;5(,56;5656)11 56 �S�6�~� 

N �7�~� �7�~� 711 71\ 78 7H.7S 78 78 71\ ig 78 7tf 78 78 78 78 78 78 78:78 78 78 78178 78 78 78 78 78;7878711 78:78 '8:78 78 :78 78:78 78 78 711 78 �~� 
�~� t:: !::: ,. 
:: III _ 5 �~� 1 B II \(1 1\ 12 n I. IS I. 17 I' '9 20 121 U " 2.' as H 21 :/11 ?OJ 30,31 n 33 :M' n l6' n le J9 40 41 42 U .. 4$ 

Ii. ' �~� 

�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~� �~�"�'�P�T�.� e ... o Ie: NO. Al'7'liNl). N • r. �~� , fl. .lHI#r TI S5 

�t�~� 12 I! 12 12 �I�~� 12 �I�~� IZ 12 1Z 12 IZ: IZ IZ IZ t,!: 12 I,! 12 12.1Z 12 12 IZ 12: 12 rZ 12: Il 12 12 12 : 12 12 12 12 12: 12 12 12 12 12: 12 12 
�~�t�r�.� 14. E % T. �~�I�t�E�~�/�r� """0,", 6ltNC ,s1H"Ll. .. oS r t lIE.uc1: 

1434 _14 34 1+ 14 �~�4� 14 �~�4� 1. I. ,1+ 34'14 3. 3. J.'14 _14 3. 34d ... 3 ... 3. �~�4� J4'0]", 3 ... 34,34 3 ... 14 34,3. 3 ... 34 34 34 , .... 34 34 34 �~�4�i�:�:�4� 1, 
, , I I I ' I I 

'0 flo '0 S6 It. 51,5(, 'b 56 5(, 56 11,56 :5/1 56 5/1 )6:56 56 5/0 56156 56 56 56 56:56 56 5b '56 56 56 56 :56 56 56 56 56 ' 56 56 56 56 'i6 :5" 'I> 
, , I I I I : J 

11\ :H 71\ 711 �7�~� 78 78 �7�~� �j�~� 7R 7H 7S �7�~�1�,�7�S� 711 71\ 7st?!! 78 78 78178 78 711 7M 781787878'78787878'78711 78 78 �7�H�1�7�~� 78 78 711 jS l 7s �7�~� 

1 : " t 1 : I J 

�~�~� �~�~�,� �~�I�s�:�q�:�:�,� �5�:�:�'�:�~�:�~�:�b�:�7� �~�:�:�.�:�:�,� �:�~�:�:�'�:�:�5� !::7! �~�9�-�:�0� ;1:;;' ;.:;5;. �~�7� �;�8�t�~� �~�:�,� :2 :1::;,:6 �~�1� ;8 1:9:0 

Columns Description 

Previous year to date 42, pos. 2 
46-48 
49-52 
18-22 
23-26 
27-32 

Card code 

Daily summary 

Gross pay 

Detail deductions 

42, pOSe 3 
46-48 
49-52 
61-64 
65-68 
69-73 

42, pOSe 1 
46-48 
49-52 
33 

53 

57-60 

42, pOSe 5 
46-48 
49-52 
54 

56-60 
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Department (col. 48 is alpha.) 
Clock number 
Withholding tax to date 
FICA to date 
Gross to date 

Card code 
Department (col. 48 is alpha.) 
Clock number 
Total hours 
Overtime hours 
Straight time pay 

Card code 
Department (col. 48 is alpha.) 
Clock number 
Tax class (0 = overcapacity) 

{
I = 1st shift 

Shift 2 = 2nd shift 
3 = 3rd shift 

Attendance hours 

Card code 
Department (col. 48 is alpha.) 
Clock number 
Deduction code 

I Miscellaneous 
3 Insurance 
5 Credit union 
7 Charity 

Deduction amount 



Columns Description 

Deduction summary 42, pOSe 6 Card code 
46-48 Department (col. 48 is alpha. ) 
49-52 Clock number 

Net pay 42, pOSe 7 Card code 
46-48 Department (col. 48 is alpha.) 
49-52 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 Sh ift premi urn 
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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PROGRAM CH"AfH NO. 7 UN IVAC 60 &. 120 ~""--
APPLICATION: Gn55 "TO NIOT ""'OtOC,.l. PUNCHED-CARD ELECTRONIC COMPUTERS TABULATING MACHINES 

TABLE OF FACTORS 
-.. , CAAD 

YM "If c ... o CARD FIELD TITLE OR CONSTANT VAlUE '" CA" .. ·FIELD TITLE OR CONSTANT VALUE ". Sj," CARD fl[lD TITLE OR CONSTANT VALUE ". SIGN NO. ". 
NI + 1>1<.,.. "O~" ,.~. (.w; ... :t! N13 N25 

N2 + ITA' ",... ('3) 
N14 N26 

N3 II; IA? . u •• / ... ~, =>In, ... ,o, f"". ,,,I N15 N27 

N4 TAX ..... "' ..... fir· ... ) N16 N28 + .0"-
N5 :J ~~. .,.,. "", .~ I~.~.",'! N17 N29 .... I"~'''Q 
N6 + :/ Ie ....... TO :lIAw' f~7-3:t.) N18 N3:)I.,. .11 

N7 + ~ I"T. .. ...... (",-,,,1 N19 '3'1+ '.? ,," 

N8 + ., IIlU""~'H. '''.0... "' ..... ""1 020 N32 T :l. 
N9 

" Is.., 'M~ T .... hv (,q-7~) N21 N33 .I.~ 

NIO N22 N34 +- .07 
NI N23 N35 r ... ",r 
N12 N24 N36 + 10 

CARD DESCRIPTION.1= 'lhVlC7"" Y£A~ TO ~T~ ,- &u.ss I'IIY 3~ '7JIf't..Y .s~H"IfR.Y .s-.- :::J~rtI'L ~~~IIt!rION I=: 7Jl7:>UCTloN' ~UH HII~)' 7<KEr Jl!Y 

In .. ,,~ VALUE 1 PRO. VALUE 2 RESULT " ~ fr; " " ~~ %. " ji, ~o .V,' ~ ~T NO. NO. DESCRIP.TION ,,~ '" CESS DESCRIPTION SICN ... DESCRI PTIOH "'",YIII ".3 ~ ¥ .s~ 

1 ;~ 1>,." (!'."eM. Nt> (Pt, J)I!PT. (! '''~., NO. (ST) + :1,2 :"DrFFE"e:NCA T :51 1 
C ... C!c'f 

+ I ... , - 7'/' r'-
2 ~~ I~FF~£N";! + 51 -'- ::l .. II.O + .... " 

o~ 0 OAlil. 
'!:: Sol :z. - <10,", 

r'3T ~" ~_" '7'. 

3 .'2. I""...,. TAX .,." "".,.E. ... l..w of- Z,,,>t> + Wu. ,SnJltL W'T'H. TAX 7ll lMr" 5N ~ - "I 

4 = IF/!!A 7l> !JAtt + iNs + ZE.1tt> + W~, is,~n _"La,LTG .,,~ .. '" IN! ~ - .s-
5 ~ la .... 3 TO ~T'E + ... , ... ZEIlO + I ... I", •• , &U"'''O ,... ...... + 0$9 r:;:, - ~ 

6 I J).,.r <" ,,"- IN' + Iz .. .,,., ~~ IS,.".... "'I!Pr.. C!.t..c..o. ..... I I~ - r",,, 
7 .l I: No.,'>5 J...T H .. '/STP + 

.,.. 
+ lu."".I •. " NitS/3TP +- ~~ IN .. w ~ "."."lorH .. lsr 7 - 11 I,.,. s 

8 :3 IN ... , ~ No",,.I,,.rMl.hT. + IJII.. J""'lIslor NJU/sr 
.... 

ri) (1J 1t.E "'I" lSI Z,,-_ ..... , + In. - r7· 
9 

Arr"N'D 1/"" •.• 
+ HItV If. DII( 

:!: 51 ~ 
011 

+- 11/3 - z: H."" .. + S8 l'ruT - I!lU"" I 10 

10 I~ No, IA~, I",&r + ::.0'" ~:5I 10 
Soa ~N. 

Sf( - "' ... N"ull + IN. TIS-

11 I ~.''''' "'EH. i?A'rI" 
... 

)( /I"UR" i+ lsI' SH,~r P ......... {Hel ..- 51 /1 - '-' ,,,, 
12 

ISN"'T p" ... (AI.,) :+ + .(JCS" i+ W.1!: ISNIPT PItE (Rl» ..,. Ifil - '" 13 
T'H" PAY :it.. + ISNIFT pli'e, . .,.. .5.- 1M. ...... ", .. "s.s +- '3 - I-¥ 

141 Iz",,,,. - O.aRriN£. Ho,,"" [+ 
lrE~ ..,. 1"10 ove~r'M£. 

'OT " ... ~. oJ' t.. 5.'2. 1'/ IS- •• 
IS I 1& ~JID&: 1+ + II .. ",. 1+ S8' Av.£ .... ,," RflrE +c ->3 IS - ,,:. 
16 113 •• n,~ . "" ... .? ... "''' J1u ..... , ..... Pits, u • • ,. . I JL. - /7 

17 / Av".",,,,, ;A'T" 1+ ; 3 lC ". 'P1t1£H. N".,?> + SI .. ". PAY (N"') ~.'2. L - /1' 

18 
0_ .. ""... PA' {Nil! 1+ 1+ . ODS" N31 IOV"RrI"'''- PAY (RD) + ~¥ ~ - .Pi. 

19 
I 7itl;'LII-IIAlAJlV t:IIMG.5 4- .<, o.,~rINE. PAv + " (;IlD,.S PAV '19l - ~~ 

+ +- $.3 -- - --- -~ 
20 17.A~ "-, ..... N" II '3.~" + N." E~I!."pr ''''''-n''''''- +-.< Lon - .2./ 
21 la.~ ", "" ,,-, ,PT INdo ..... 1+ S In. .. "R'.... /",,,,-,,.11"'-

+ 
~ Ps .2:l. +- - - S 

22 I Iz"." /,~'" 1+ ~~ X T..xARLE IN&>",,- + 5.'2. 'TAX (NA) +- .s I"" - A..3. 
23 

rAY {N"] I+- S, 1-+ ll" ...... I+- N..., TltM (1iI:I>! 5/1' ~ - .zV 
24 

19"'"" 1+ N .. , F/lUl TC J>A TE. 1+ '/IJ 
1'2>. jOltYl 'To p", Y + " I. .. , - .z.~-

25 I 0.'2. 11- N:JJ Y G~os .. PAY I+- S3 IT_T, FIt!A {N"-> + 5.2 2: - .2":;' 

26 I UN ...... FIt!A (Nil) 1+ ,U. 1-+ "".s- 1+ NJ.! I TLN'T, FIt!A ('Rb) 1- S7 f:ft:l - .37 
27 'P. I'UA ~I - r.. .. ~ 1', .. ", IS l'r~. ~ =:,Y p;ENr. FIC/I -= .... " !Il:1 .r1I :tV 

28 I p- I"J"A 1+ $ 1+ ZAA.o I+- N:II. f::.!CA I;w - .z.1J 
29 , I a.<?os" TO ".0'1'1£ I ... ,'11+ c""" PAY I+- '3 No., "1£" ... T'O ])A"''' + Q<t - 30 
30 I FII!A 7n ])"T~ + ,<:" ",,,. + 3'7 Ni. ~"'A "', """r'" I~ ~ - 3 

31 1, I", .. """,..,,, , ..,.. ·M ..... "" ",I ... ~. ",. N •• " ... N."""''', .......... .,. '''' ~ 
_ ~r 

32 I Flail -+ 17 -+ ....... '''' 'Ho,,, ... .,.,,_, ::JJ£'1>U'T + SJ/ ~ - 33 
33 la ... ss PlOY' 1+ 53 - 'AraLlJO . .",.,. .. , D."",., 1+ '" 'P .... , ... NaT PAY 

.,.. SI" fi - f!.t.JIA 

34 Is- IN .... 1',., .... - II • N' N. No. ... ... ~ !: 51 :11/ ~ a .. 
35 S' 1M.. NIAr PlOY I ... I I+- 2,.,u, + N~' M. ... NaT PIIV + 011J ~ - 3':: 

36s- l'rA..... 'lI.~o .... s I+- s" + ~ .. ,' .. '''' A, ,,,. OJ ... +." IV.. 
..... _, 

~ ... "c .. s. Ltc - 37 

37 or N .... .,..roo. :,,,,,,,,,"'.1+ IT 2~ .. " 1- 10' NlEw ~oTII, ~'UC.T.1 IIJ 51 - U' 

38 Is- ~ ""TAIL "~"~'T" ~:J 1+ , .. lI,,&T.Mi A .. o NT' N3 N" .. :fE. :1>&7'>'1/. :l)"""'ers 51 131' - 39 
39ls IN... :r. "DLr.,L "'"_< 1-+ z •• ., + N:J' "" .. :> :lJ' ..... 'L ",."."T'. ... ~~, - T., 
40 7 N .. r .,"' :." Z,uo 10m r.,., .~~"" NJ!T PA. 'To: - .. ~J 
,y, CARD FIELD TITLE HEG. OUTPUT PUNCH I NG DEc SET SET ". FROM TO REPRODUCE CONTROL S coc , 2 CU"" 

I~ 51 51 
START COL. POS. 

52 (1", ~ 52 ~ ... / 
T, "'AT'E. ~7 I' .t'J 130 a ".'2. ~ iC SET , (!OH· REP 

531 C= .. o •. ' PAY /~ Sly 53 Ir/· ... 
"" .. 6/ ,~ II lIV .r )( X SET 2 SK IP 

.... I,., .... O~ S1',32. 54 1", 117 '11 ,'79 lC )( 54 SET 
SORT 1 edH. HOLD 

s5 i.ss",r PR .... 'UH /" 7'/ 7~ ¥. II \( .5 T!'~ 

I ::~ I I I 
56 STJ>/oI&Nr T"., I'll Y / a""D"" UIV'ON %. X 1< 56 

SORT 2 IT ... ,p I.q I.,., 7 7L 7. 
t1tJ/1 

5710v""""" Ha". s / /:.1 ell lu ~ ) I::: 57 CLEAR T6,2" 0'0 N + 0 
~~ '7 " 

"" ... .< I, %. )C I~ sa 
P. s. I sr. 7 

STOP 
)( S81'rA ...... """ ''''M'' .,.,. .. In '2. ."" '9 

s9lr-/(!A 'n> >A.,.E ~ 59 P.S.II 
Sr.7 

SORT 
In .. X 

5 101 "" ... HH". "''''' r"" ,." :a.. ..... ,.1/9 ~o "1 ~ X 
510 P.S.III 

Sr..2, RESTART 

511 Ir.TAL .",,"'JO .... , / ... ~ I)"V ,,, If .I'l ,., ~ . ." 511 P.S.IV STEP X T' .. 
512 % 512 PROGRAM 
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SELECTOR CHART NO.: 7 UNIVAC 60 &. 120 

PUNCHED-CARD ELECTRONIC COMPUTERS 
APPLICATION: bROs.l TO NeT 'PilYIloLL. 

ELEMENTS 
CONSTANT fACTORS, INDICATE DECIMAL LOCATION. NEGATIVE CONTROL AND VALUE IN DIStREO ACCUMULATOR COLUMNS. 
CARD F ACTORS I INDICATE TflANSFER LINE !FIELD.FI, Fl. ETC, CONTROL • Ct. C:. ETt;.l DEC ' .. AL LOC,U ION. NEGAT I VE 

CONTROL AND TRAtISFER LINE. INorCATE CARD COLUMNS IN ACCUMULATOtt INPUTS ON RIGHT, 

~&u.L 
TABULATING MACHINES 

ACCUMULATOR INPUTS 
TOP LUIE. TItAHSFEft LINE (n.fI. ETC.j 

INDICATE, 
10TTOM L IHE • CARD COLU .... ' 

ELEM NEG. CONT. DEC ACCUMULATOR COLUMNS ELE ... NEG.CONT. DEC ACCUMULATED COLUMNS ACCU~LATED COlUMNS 
TO 

DES IG ... LOC DESIG 
• 0 ... LOC 

SYM • 
COL PO. LINt 10 9 8 7 6 5 4 3 2 I COL PO. Lit"'; 10 9 8 7 6 5 4 3 2 I 10 9 8 7 6 5 4 3 2 I 

Nl I'f:! ", t{7 .$', N19 IF, 1'/ ,. 1'1 F· FI 
F' In> 1= AI 

N2 Va n N20 
¥~ '11 I t{r 'B vr ... r .. .r. r; 

FJ. :!:J ,.;;J 1'.2-
N3 % 

A2 
lI.3 .J.J. F. l,-, S N21 

N4 
F" ~ ,91.,. 1.,.:/ N22 A3 

-0/,. 
r. ... , lr9 '0 N5 F:; :13 I"", 'rl.",:, N23 Fv I'V FV FV 

N6 3f. A4 
11' ". "0 Lv t.2. F' i.27 1;,.6' ~ ~ JJ ls.o:! N24 

N7 %. N25 '" F7 1<" 1«1 A5 

NB ~ 1..:..-
:l ~V. ~, 

Pi N26 

% 
A6 

:r; :lP :1.'1 LY l3,2. N9 n 16'9 17" 171 :J:l. 17.1 N27 LJo. 
Nl0 N28 %. " '-

F7 IF? ·~F 
A7 

I.e" 
~ 

1.0 
Nil ,29 Ii' 'I 00 ". IFf F? !J:r 

.t,. A8 
N12 N30 Sf 
N13 N31 %. 3 0 16 A9 .L 

~ 
lza IlL .zz. ill 

N14 N32 :L 
3/. 

.10 
N15 ,33 3 
N16 N34 3j, 07 All 

N17 N35 !fJ 0 as 
N18 N36 ~ 0'0 10 

A12 
0 

R E P R 0 0 u C E 
FROM COLUMN I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I """ I I I I I I 
TO COLUMN I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I 1 I I I 1 I 
CONTROL 

I I \I " I I I I I I 
" I I " I 

I I I I I I I I I I I I I I I I I I 
" " I 

I I I I I I 

SELECTOR CONTROL CHART 
SYloI80lS1 SELECTOR ••• n.I, TI.:z, n.3, Tl.4, T2. ETC. SELECT ••• SEL. VALUE 1 ••• VI ELEMENTS ••• NI. In, N3. ETC. 

CONIAON • COIIII BRANCH ••• Bft. VALUE 2 ••• V2 STORAGE ••• 51. 52. 53, ETC. 
NON SELf'CT •• N.5. PRoeE S5 • • PRo AESUL T ••• RES • PROGRA ... SELECTOR ••• 1'.5.1, 1'.5.2.. ETC: 

SELfe TRFR P leI( UP 
SElECT COMMON NON. SELECT 

SElE TRFR PI eK UP 
SELECT COMMON NON. SELECT 

TO. LINE ~ os I T ION loNe COLUMN TO. LINE 
~o 51 Tlo-~ AN 0 CO lUM It 

'''OleATE DELio" CON I It (I I C~ T£ OE L ... " CON r 

11-1 VS,( S ~ lI. >T_ 31: f Sf.l' <!o . 7"IS-1 ..!:.2 1'''2 (0, . T."-- - 82. sr: Sr. "-
~ CII ..!.:l s .... q 8R.. 57". !I. (!.H. T.2 
~ ..!:2 

C/ (6 ..... > - s.· SII S~-,- Pw~. f;jj (MIse'.) 1_4 Cr •• v. V.T.l>.) 
ST. '0 FltaH SET 1 CLEAI( 

12 (! 1:2. Jh I". ,'- s"'~, I (f .... T /1- , ..... , .• B •. $P. (0, _ rl'·/ 2 C'l *.. {1JAn ~ .vd Sr. 7 :N..J T - (!.OH· r'l 

~ 91s3 
ST. /I Sf! •• T I:>' Sr. ,3 F y<./:/. II!LoAIl ,51 Sf{ <!L£A It "fUR.. 

13_2 N.', v, ,... II IO.~ 3- 2 .~.,.. Fp~ ~.,., , .," ~ 
~ (113 ~ C/ (G .... ) 

13.4 (J -.!. SHIFT) ~ (P.". y. T. J).) 

14 eM *.L.L3'" ~.,.~) :5T. If M·S. T ';i. - 4 el{ .sJ...t (;pe.veT) (!oM. TS-.t. . ...-". /!, . -r, 

~ :rsy S.r .fI.~. 'T 1- (I"",. T" '"1- ~ '1N:I. s·. " S" . TI- Sr . .2. 
15_ 2 

~ S£T' SE. -r'l I.,. .-'~ 
T5j (lIS ~S- . (pu •. Y.T.1>.) 

15.4 (1IlISuR./lNd,. ) 
F (ll.,."" -Vc) 5_4 

16 Ps 3 N3t.. II sr- :I:>. N30 6 C, %2 (N/!!r PAY) ST· '1o N .• S T# -
17_1 stsy 5(., N.S. 7".S-' ('OH. riff 7_1 

1'3 I C! .... .,. q-I VI ... ~. p ". It .~ II (i. "" .. 
17.2 ~ (' ..... rQ-l, v" ST. 7. .N7 (RIU) 

17.3 CI7 ~ eo"'. Tq-3 1+ 15 .... s:r:. \? ,"S 

17.4 (,!"~IT "NIO~)_ ~ 
18 I ell 7.",'1 U!HARlrY) 5'1 N. . -r 17- - 8 

~ ~ l'$~ 
5 (1. $.T.P,) Su. -r 7- 's 7 {1. o.:r;JlIP 

19_ 2 .g .. q (s:.- Po) SIi<. T 7-.2. Nt (0 . ." HitS.) 

~ 2.:.l TIt,p SaL. T 7-'1 1> s .:>. =.:.:; 
19-4 9_4 

31-1 21_1 

31.2 21:2 
31.3 ~ 
~ 2i:4 

32 22 

~ 33_2 ~ 23_2 

33.3 m 
~ 23.4 

34 24 

35_1 
~ 

35.2 
35.3 ~ 

25-

~ 25.4 
36 26 

37_1 27-1 

~ m 
i7j -::;:: 
37.4 ~ 

27_4 

38 28 

~ ~ 39-2 29-2 

~ 29.3 
~ 29.4 
51_IHo) RRB~ 1245~ 
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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 
Tl-l, 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 TI-I is wjred to the common of T5-1 to determine 
whether a 9 is present as well ~s a 1. If T5 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 TI-l 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 Nl and S12 is zero or a number, either positive or 
negative; therefore both the minus and plus branchings Qre 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 u~ed for another purpose. In 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 NI 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 Tl-2. The further wiring of TI-2 
will be taken up with each type of card. If the difference between NI and 
S12 is any digital value, positive or negative, the punched departm~nt and 
clock number are not the same as those stored; this step bbcomes a number 
divided by zero. N + 0 is wired to stop the computer, and the N + 0 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 Tl-2. The non-select 
of Tl-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 Tl-2. If Tl-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 Tl-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 Tl2 
to determine whether the employee is entitled to any shift premium. If T12, 
picked up by a 1 in column 53, is select, the emplpyee 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 53, 
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. In 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 ratej 
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 contai~s withholding tax 
to date, it must be prevented from setting. Therefore the setting of Sll is 
wired to the common of Tl-3, which is select in the gross pay card. The 
select of TI-3 is not wired, so no setting will occur. 

From set I 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 TI-4. The select of 
TI-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. VI of step 22 is therefore wired to the common of T16, picked up 
by PS 3. If Tl6 is select, N36, zero, is used as VI; if it is non-select 
N30, .18, is used as VI. 

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 indud.ing the current deduction. 

Step 26: FlCA 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-I, 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 ofT3-2. In 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 6 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. If 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 T5 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 510 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 3S: The new net pay must be transferred back to 510 so that it will be 
in 510 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 SlIt so that 
it will be in 511 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. VI of step 38 and the result of step 39 are wired to the common 
of TIl-I. If TIl 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 TIl-1 is wired to 53. The non-select of TII-I is wired to the 
common of TIS-I. 

If TIS is select, the card is an insurance card. Since insurance is to be 
punched in the same columns as shift premium, the select of TlS-l is wired 
to 55. The non-select of TlS-l is wired to the common of TI7-1. 

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 56. The non-select of T17-1 is wired to the common of T18. 

If Tl8 is select, the card is a charity card. Charity is to be punched in 
the same columns as overtime pay, so the select of Tl8 is wired to 54. If 
Tl8 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 
TS-2 is wired to set 1. 

Set 1: Set I is used in a deduction summary card because the same storages 
are to be set as were set on set I in the gross pay card, with the addition 
of 511, total deductions. The setting of 511 is wired to the common of Tl-3. 
Tl is non-select in a deduction summary card, so 511 is set in addition to the 
other storages. 

From set I 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 I 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 57 and 58 should be cleared although they were not cleared when 
the clear instruction was given in the gross pay card. The clearing of 
57 and 58 is wired to the common of T3-l, 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 511 which are wired to set on set 1 are clear. 
The setting of 511 is wired to the common of Tl-3, which is non-select. The 
non-select of Tl-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 
.18 x 39.00 = 

= 39.00 
7.02 
7.015 7.02 - .005 = 

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

Tax Class 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Constant 

-.005 
2.335 
4.675 
7.015 
9.355 

11.695 
14.035 
16.375 
18.715 
21.055 
23.395 

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 employeets tax exemption exceeds his total tax. This step 
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. 

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

4 Step 2-3 Step 

20) 3 x 13.00 39.00 20) 90.00 x .18 = 16.20 
21) 90.00 39.00 51.00 21) 16.20 - 7.015 9.18 
22) 51.00 x .18 9.180 
23) 9.180 + .005 = 9.18 
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