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CHAPTER 5 

INTEGRATING DECISION TABLES INTO A SYSTEM 

The decision table, as it was discusSed in Chapter 4, is a versatile 

tool for individual analysis and documentation situations. These same 

tables, now many hundreds in number describing the logic for a complete 

engineering design system, can be integrated into a total systems documenta­

tion package with little extra effort. To show how decision tables work in 

groups, and also to demonstrate a wider application for this systems techniqu< 

a series of interrelated tables are descirbed as they automatically generate 

engineering design logic . 

The case study, drawn frOTl races tabular applica-

tions over three major product assemblies, and shows computer printouts 

from test runs. 

CUSTOMER SPECIFIC'ATION 

The system is set in motion by the recei~ of a customer order requesti. " 

Catalog Number: 

Product Descri~ion: 

. Chart Range: 

CUSTOMER ORDER 

60353 

Special 3 chart recorder with scale 
illumination. 

10000 
- 11000 F for iron constantan 

thermocouples (TC). 
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Number of Recording Points: 3 
(continuous) 

Time per Point: 15 seconds 

Chart Drive: standard 10: 1 
Speed Reducticn. 

"': hart Speeds: 120" and 12" per hour 

Drive Shaft Speed: 25 R. P. M. 

Special Features: 

(1) Calibration checking circuit with thermocouple 
key to check calibration. 

(2) Fluorescent scale illuminating lamp with switch. 

' .. -----------------------------------~ 
Note: 

Figure 25 
Only the specification elements applying to this example 
have been included here. Otherwise, the specliication 
wouid be much more detailed. 

The specification is firs t reduced to punched cards in a format acceptable 

to the ADE system The verified card deck is then introduced to the computer 

and processed through three major assemblies of the product: 

o measuring circuit 

o scale design 

o gear train selection 

MEASURING CIRCmT DESIGN 

From table #360, a wiring diagram for the measuring circuit is to be 

selected: 
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'Table 11360 - Drawing Selection 
" " .- .-. 

Rule Number 1 2 3 4 5 6 
" • 

1- Type of Element EQ TH ! TH , TC TC RAY RAY 
I' 

2, Number Points EQ 1 
Y rN 

Y N Y N -- -
3. Select Drawing SSR-311- SMR-311- SST-311- SMT-311- SSA-311- SMA-311 

A-l00 A-I00 A-ll ' A-n , A-lO A-I0 •• _ ••••• h .... -_._.- -
4, Go '" '0 'l'able 361 X X X X X X 

In condition row 111, TH refers to a thermohm element, TC to thermocouple, 
. 

and RAY to a Rayotube, Instruments may be either Single or multiple point 

.:- recorder~, . and this condition is denoted in the second row by a "Y" for 

single, an "N" for multiple point. The only combination of conditions meeting 

r the specification requirement of a multiple (3) point recorder with thermocouples 

Is displayed in rule 114, which is paraphrased: 

, IF the type of element is a thermocouple 

and 

the number of points does not equal one (I. e., it is more than 
one; or multiple) 

THEN select drawing numbPr SMT-311-A-11 as the appropriate 
measuring circuit wiring diagram 

go to table 11361 for the next processing step, 

The results of processing this table then can be printed out from the compo lte~ 

as follows (as each table is discussed, the form of the printer output will be diE-

played at that point): 
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TABLE 360. BASIC DRAWING SELECTION 

SELECT DRAWING # SMT-311-A-ll 

This wiring diagram is show 11 in figure 26. 

The last action row is prefaced by a "GO TO" operator and signals a 

table transfer from 11360 to 11361 for the next series of operations. This second 

table is a typical example of limitp.d entry tabular form, where the entire action 

statement :s contained to the left of the vertical double lines, or stub area. 

Entries to the right of this line arp. s imply an indication that the action is to be 

executed (X) or is not pertinent (blank). 

Where the condition or action statement is shown partly in the stub and ex-

tended over into the entry (as in the first condition and first action rcms of table 

11360), the· table is r eferred to as extended entry. 

In table #361, only rule #5 is appropriate for the stated customer speci-

fication, and it reads: 

IF 

THEN 

the element is a thermocouple 

and 

the number of spans equals one 

and 

the number of charts equals three 

the "A" resistor is set equal to 46 ohms 

and 

formula 111 is evaluated ', (the expression, is shcmn in note 
II 1 at the bottom of the table), 
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Table #361 - Measuring Circuit TC Resistance Calculation 

Rule NumbP.-r- 1 ! 2 1 3H·'-5'--6'--7-_r_B·~-._.' 
- ,;- .. - '., .;;1-..' [ N 

I_~i==~lel!\ent EQ TC - .. - - - y 'y.!.Y .. X 3 .'f.- Y:_-!-J"'--_I 
2 Number SPANS EQ : :~~_:_ - ~_ .L'1 _.1 1 2 3 . 

f--~3-Number CHARTS EQ . 1 1 1 2 3 . . . 
4 Nuiii:i),,-r-SUPPRESSrONifE'(;f 1 '2- -3 . 

b GQ'r.~~ _ --- --t X X X-
6 GO TO Resistance CALC~._T~H~ __ _ 
7 . A EQ 46 . .- X X . X X X 

1=:t~'j(L0 ~_ -----_ __ . _ X_ -,I.. '+- +-+-+--I- --j 
9 Beta EQ O . _ .. [-A ' ~ I ~:+-++++_-[ 

10 DO formula 5 . __ X ~'-l--I-C+-t-t---; 
\---o,ll __ l;lO_formula .. 6_ __ _ _ _ _ _ ._ X+c+.C+-t-t--- [ 

12 DO formula 1 ~ X'+-+ -I-__ [ 
13 DQ..forinuiii-'2-·- - · .---- X 4.+++_---1 
14 C2 EQ 0 __ _ ____ _ :lCq"X'+--+-'-X'+::=+-+-t-_--j 

15 ~W~,;;tra:r--·-··----- 1--+--l--hX:rH~H---++--, 
17 C EQl1.9-C1--C2 X X' X+X,*,X~+--t-_--i 
l.8. DO formula 4 X X X X X 
19 KEQ 200 ~_...§L200-S -----.--,"--'X X.f--4#X+"+X-+-+_---; 
20 G EQ K/4 X X X X X 
21 B EQ 118=13------ . . - .. - - X X X XmX;-r-t-t----J 
22 GO TO TABLE 344 - ---- X X X X X 

--------''----'---'-----'--'----'--'--'--~ 

Notes: 

1. For mula 1: DEADBAND = Start PT (2)-start PT (l)-scale width 
2. Formula 2: 
3. Formula 3: 

Cl ' = .2 (scale width+deadband/scale width). Value span 
Beta = (No. of charts-1) (Deadband) (Span value) /scale 

4. Formula 4: S 
5. Formula 5: C1 
6. Formula 6: C2 

width 
= . 204 [(No. of charts) (Span value) + BetiO . 
= . 2 (Suppression 2 - suppression 1) 
= . 2 (Suppression 3 - suppression 2) 
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and 

formula i/2 is evaluated to determine the resistance values 
c ~ the C, resistor (resistance is in ohms) . 

and 

The value of the ~ ,resistor ' is set equal to the value 
of the Cl resistor 

and 

do formula i/3 

and 

set the C resistor equal to 111. 9 minus the resistance 
value of Cl, minus the resistance value of C2 

and 

do formula i/4, which is the resistance value for the S 
resistor. 

and 

Set the K resistance value equal to the formula: 
200 times S res istance value divided by 200 minus 
S resistance value 

and 

set G resistance value equal to the resistance value 
of K divided by 4. 

and 

set B resistance value equal to 118 minus the 
resistance value of S. 

and 

110 to table i/344. 
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The computer printout show~ the Input parameters of the circuit and resultlnq 

resistance values for each of the resistors: 

ro-------------- - - - - . _._. __ . -- . ... . - ._--_._----
TABLE 361 RESULTS. RESISTANCE CALCULATIONS FOR THERMO-COUPLE CIRCUITS, " 

.1 
I. RANGE 1000F - ~IOOF 'I 
3·.-- - ····- - - --...,SlJP1N,---.,.2"y7. 5"'M",y<r;-=-"3"2r.."'"M",yr. -i,,~ 

CON~!,,_NT!!, ._____ ____ , !) 
, ![ 

OUTPUT RESISTA~CE VALUES 
1---'--"-"-'--'-'---==-'--'-'--7, T,"-- --.-- - - .- - --- - -----"1 

RESISTOR A I I ~6.00 OH~S .25 WATT 
--==~--;~ r - "-U:-6'2--oHHS .2OWArTTr---------l 

e
CI r 3 .6~ OH"S .25 WATT 

)----------, i-- -. ··-·!J.o4- 0HHS .2501AT.--- ------l 
S i , 2.0" OHMS .25 WA~~ 

:----------l( I i - .-. 2.0 I OHH,--~·25 · IiA:.rjTj--------I 
',' G I ' .50 OhMS .25 WATT l----------ir-B I '- " I r,;q6 - ·-CHP. S--··~2S WATT--------..; L __ -___ .r ._.J 

The term SPAN, as used for this measuring insirument, refers to the 

dlfierence betwe~n the end points of the range on the scale (Ie., for this specl-
, , 

ficatlon the range Is 1'0000 - 11000 F; therefore, the span equals 100). Although. 

three separate critical points are being measured, only one span is Involved In 

tnis problem. The recording chart looks like this: 

Recordin 
Needle 

Continuous 
Prlnte~_t-_-t> 
Record 

,,Ii 
1/1 
1.'1 ,/, 
1/ 1 
1/ 1 

1/1 

1·1 
1, '1 
I "1 
1 '1 

Fiqure · 27 
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The shaded area separating the chart into three segments is called the 

"deadband II area, since none of the three recording needles are permitted to 

print on these strips. 

Resistance- values for B, G, K, and S resistor s are determined by the 

process of "design;" choice of a resistance for the A resistor is made through 

the process of "selection II J even though only one value is involved in this instance. 

The next table (i/344) to be processed in the measuring circuit series is 

the wiring instruction for connecting the checking key (a special feature called 
. 

for in the customer specification) to the basic circuit. 

Table 11344 - Special Condition - Thermocouple Group 

Rule Number 1 2 
1 Checkiwr Ke'y_is Present.-- -Y N -- -
-~-

--- ~. --
3 .Select 4P-2T_ T~leEhone Kev (il3232- 7l X 
4 Disconnect 12 and 13 X 
5 Connect P - C to 13 b X 
6 Connect P, - C to 12 b X -
7 Connect P3- C to 12 a X --S Connect Pl - C to 13 a X 
9 Connect P9:121 to CK iI(RM + X . 

10 Connect Pl - ::P to CK Tl~!l,M + X 
1 Connect Pa- L~T2_ X 
12 Connect P,,-T9 to P~- T2. X 
13 Connect P,,-Tl to CK TERM - X 
14 Connect P3-Tl to CK TERM - X 
15 GO TO 312 X 

This table is coded to the generic diagram SMT-311-A-ll called for in 

table "360, and used in table i/361. 
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Rule ill, the correct rule for this particular specification reads: 

IF the checking key is present 

THEN select a 4 pole, double throw telephone key, munber 
3232-7 

and 

disconnect points 12 and 13 in the basic circuit 

and 

connect the second pole common terminal of the 
. checking key to 13 b of the measuring circuit 
• (the two open ends of disconnected point. 13 are 
identified as 13 a and 13 b). . 

and 

connect the fourth pole common terminal to 12 b 

-etc. 

The rest of the action rows read in much the same way (row nine: connect 

the second pole, single throw to the positive side of the checking terminal, 

which is not indicated here, but would be shown in the full system), and the 

table concludes with the; instruction GO TO TABLE 312. 

This table is essentially a list of directions for connecting the checking 

key to the basic circuit, and it is printed out from the computer for manufacturinq 

as follows: 
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TABLE 344. SPECIAL CCNOITICN TC GROUP. 
TEMI'ERlITURIOCAn BR'AT!O~ ' C~ECK ING KEY. 

-_. __ . . . _ ---------
THE FOLLOWINC MCOIFICATICNS TO T~E GENERIC WIRING CHART MUST 8E COMPLETED. 

I. SELECT 4 POLE 2 THRCW TELEP~, O~E_._KE_Y_. _ STO.-3232-_7'-_____ 7-

___ -=-2.:...._"-0:..1, S C ON~E C T 12 TO 

3. CON~ECT P2-C TO 13-B 
------=:..:....-~CON'ECT P"-=ClO·- ··12 C a - ----------------'''--

CON.eCT P3-C TC 12-A 
-------CONHCT---.... Pl-C TO 13-A . -----

CON~eCT P2-TI TO CK TeRM PLUS 
-------T~ON~ECr·-· .. -- Pl-TI TO CK TERH""PlUS- - ----·-

, , 

CON.eCT P2-T2 TO PI-T2 
------.,..CON~TCT P.-=rz Tcr- P")cT2 . - ---.------------'--

co •• eCT P4-Tl TO CK TeRM MINUS 
-------C;.O'N~ECT-- .. - P3-Tl TO CK TERM MINUS 

The conventional system alternative to this would be to draw a special 

wiring diagram for an iron constantan thermocouple with a checking key, 

and duplicate multiple .copies for distribution to the manufacturing section. 

The following table, 41312, establishes the routine for connecting the 

fluorescent illumination (with switch) to the measuring circuit, as requested 

in the customer specification, 

Three conditions are necessary: 

o Is illumination present? 

o Is light switch present? 

o Is a separate terminal present as called for by the sales engineer? 

The specification indicates "yes" for the first two, but not the third, so 

rule ills appropriate: 
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Table il312 - Special Conditions - TC 

Rule Number 1 2 3 4 
l. illumination is present 

-
Y Y Y N 

2_ Light SW is present y y N 
r=-~-_~Jl'<rat~TERM is Qresent N Y Y 

4".-COTO-313 - x 
5. Select 2P-1T SW il36715 X X 
6. Connect P-1 between J2-4 and contact 1 X 
7. Connect P-2 between J ~5 and contact 2 X 
~. se -1 ad 'acenl. J" X X 
9. Insert TERM LT-2 adjacent I.l X X 

rOo Connect P-1 between LT-1 and contact 2 X 
L. Connect P - ? between LT-2 and contact 2 X 
16. C onnec L - to contact 1 X 
13. Connect LT-2 to contact 2 X 
14. GO TO 201 X X X 

--

Successively, rule ill selects a double - pole single - throw switch 1136715, 

and calls for connecting the first. pole between J2-4 and contact 1 of the light 

bulb, and the second pole between J2-.4 and contact 2. 

Agaln, no separate wiring diagram is needed s howing the connections to 

be made for this special product feature, since computer printout states: 

----- .---- - -
[- - TABLE 31 2. SPECIH CCNCIT.ION - CeMMON. 
f----==-nllnlTG"~lWAnC",,--Ii"IRrNG -- - --- ----=--
I I. SELECT DOUBLE POL E, SINGLE THROW SWITeM ~'7/~ i 

~. __ -:-__ ,2. ceN-;EC-;-P:::-I'- B~TWEEN J2-~ AND LIGH~ CONTAC-T 1 ! 
3:--CONNECT -P~2 BETWEE~ J2 - 5 AND -L1GHT- CONTACT'-

AI though there are many other measuring circuit tables, this .is the last 

one included in this demonstration series. 
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SCALE DESIGN 

The five tables in scale design select the major line divisions of the in­

strument scale and indicate the distance these major divisions are to be 

located from the beginning of the scale. The output of these calculations is a 

printed scale diagram with supple mentary packing instructions. Figure' ;l8 

is an enqineering drawing of the scale with major line divisions marked of! 

and num'uered with large numerals. Semi - major and minor divisions are 

developed from another series of tables. 

The first scale design table is an example of an 1Illconditional table; i. e. , 

it has no conditions and only one rule: 
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Table 11201 - Calculate Span _ ... _.-.. - - - - -- -- - -- - .-. -- .. 

1 Set SPAN E~axJ~ang-,,_~ Min Range X 
2 Do INCREMENT SELECT X 
3 Set FACTOREQMin R<i.n,j'e/fncr ement X 
4 GO TO MAJOR DIV. CAI£ X 

In the first action row, SPAN is set equal to maximum range minus mini-

mum range (SPAN being the difference between end points on the range, or 

11000 _10000 = 100). 

Then in the second action row, another table is called upon for processing, 

entitled: INCREMENT SELECT, table 11202: 

Table 11202 - Increment Select 
• 

Ru)g Num~r I 1 _ 2 __ --:;_3 _ _ __ 4 ---_. -
1. SPAN GE 

, 
8_0 16.0 33.0 _ llP·O 

SPArC--LR -
-_. -. I 

16. 0 __ - .- -:i:i~o -- --80-:-6-2. I 160.0 
~--.----.-- -r--3. SET INCREMj;;NT_~Q.. 1 5 10 

i - -
4. SET MANTISSA E.Q ___ 1 2 5 1 --_.- ---
5. SET MULTIPLIER 1 1 1 10 

Another tabular feature is revealed in the relationship of these two tables. 

So far, all the decision tables have been entered at the top, and as a set of con-

ditions was satisfied and executed by multiple actions, control was turned over 

to another table by the operator GO TO. 

Now a DO operator appears in table 11201, temporarily transferring control 

to another table for a series of processing steps. When they have been com-

pleted, control reverts back to the original table. In this respect, table 11201 
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is an "open table, " while table i/202 is a "closed table, " since the latter has no 

influence over the order in which tables are executed; here, table #202 is a slave 

to any table carrying an instruction to enter it, execute a rule, and return to 

the original table. 

Some of the terms in table 11202 require explanation: 

increment: 

mantissa: 

multiplier: 

numerical or algebraic difference between two 
neighboring major line divisions. 

decimal portion of the entire number (dimension) 

canversion of numbers to a higher order of values. 
(eg., hundreds to thousands). 

SPAN in this problem equals 100, so rule #4 is appropriate: 

IF 

THEN 

SPAN is greater than or equal to 80, but less than 
or equal to 160 

set increment equal to 10 

set n;tantissa equal to 1 

and 

set multiplier equal to 10 

Since this is a closed table, control reverts back to action row 3 of table '201: 

Set FACTOR equal to minimum range divided by increment (1. e. , 

WOO + 10 = 100; therefore, on this scale, the first line will be 100), and go to 

the table entitled: MAJOR DIVISION CALCULATION. FACTOR, in this case, 

is the numeral associated with the first line on the scale, or 0 for this scale 

Other scales can start with higher numbers. 

The MAJOR DIVISION CALCULATION table appears as: 
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Table 11203 - Major Division Calculation 
-

1 Set FACTOR EQ!NT (f.ACTOR) y 

2 Set N: EQ 1 X 
~ <'lefN: V:ifue EQ.FAC'J.'OH iJrrrement X 
4 GO TO v . ;uL7iTi X 

This t able is primarily for non - linear scales and scales which do not 

have numer als associated with the first line. 

It reads: 

Set FACTOR (selected above) equal to t he integral of the 
FACTOR., 

Set the number equal to 1. 

Set the number called value equal to the FACTOR Urnes the 
increment. 

and 

GO TO the table called VALUE CALCULATION, 
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In this rule, FACTOR is the first numeral on the scale, and VALUE is an 

arbitrary reference to the particular numeral being worked on at the present 

time. It could be any numeral on the scale, except the first. The ratber 

special actions in this table are needed to set the numeral in the right place 

for non - linear scales. 

The VALUE CALCULATION table repeats itself over and over in the 

determination of: 

o distance 

o variable 

o value 

for each point progressively down the scale. 

Table 11204 - Value Calculation 
_ r .... I 

~ 

1---:- --- _ -' Rule Number ____ 1 II _ ... 2 ___ - _-3;-.-- t--
1 N: Value LR Max Range .. ______ Y Y __ ___ _ :N.~-:-""",,~,_ 

• 

1 __ _ __ 
N _ __ _ 
~..llOO.it. II ~· -..2HUNIT~#r!· S~· E~Q~iFi:''7--'Fti--F .. ti''';'' F.i',;:==_=j,'~~.~~a~d~e="=t=''£'f~ah~re~ph:g· ~eit=t="=i=="c",e~n!:'!t!¥,aJra!:d~e="=j=" 

._._}-Set_Work 1\ . ::~ ,,: VaJ.ue ____ _ ...... __ A "--~--r-- 1\.. __ __ 

I---;....:Set Work A EQ Temp. Conv. X _ ' . ..._ ' .. . ___ .. _ X .. _ __ " . . __ _ 
5 IxfCOEFFtCIENT SELECT " . X X X_ _ X __ 

r---ii- seCN: -Varlable EQPoly Xx "I·-·- xx··- ---ll----xx· 1_-_"'· Xx _ _ . 7 set N: Dlstance- EQ Dist c-ale' ...... _ 
X - -- ,--- - x---· 

~ :~ ::"EWe~~(~:!} : 1i~u~~~_ ~ _?C_..:_:_-= -= __ .. )C--=--·t-=--=--=-~:'=--=--=--=-1-=--=- .:_ ==-_-__ 

10 00 
11 GO TO 

+ 
increment 

204 204 

- 5.18 -

Division 
Fill 

Division 
Fill 



Notes: " 

1. Temp. Conv. = WORK A' 9/5 + 32 

2. Polynomial = Co + Cl * WORK A 

+ C2 (WOR.K A *. 2) 

+ C 3 ( WORK A •• 3) 

3. Diat. Calc = Scale width • (N: Variable - Min. Variable) / 
(Max Variable - Min Variable). 

Rule 12, the cQrrect one for this table reads: 

IF 

THEN 

the number called VALUE is less than the maximum 
range (11 00) 

and 

the units are measured in fahrenheit. 

Set the work field A (a computer term) equal to a number 
called VALUE (this makes the work field worth 100, since 
the first value is 100) 

and 

line 4 is not per\inent (as denoted by the mark :), since 
no temperature conversion is required. 

and" 

DO the table COEFFICIENT SELECTION: 
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Table '205 - Coefficient Selection 

This table selects the correct coefficients for primary elements such as 

iron constantan, chromel aluminum, etc. Data already existed in tabular form 

relating temperature to millivolt output for each element, but it was necessary 

to convert the tables for automatic processing. This was accomplished by modif~­

inq an IBM· 1620 curve fit program to permit generation of a millivolt outp.1t 

. from a given temperature through a polynOmial type formula. The table then 

calculates four coefficients for the formula which produces a millivolt outp.1l. 

With the coefficient selected in line 5 of table il204, the reading continues: 

set the number called variable equal to the millivolt outp.1t 
(or set the millivolt output equal to the result of comp.1ting 
the polynomial formula in note 2) to calculate a millivolt 
output for that particular value (in this case, 100) 

and 

set the number called distance equal to the distance calculation 
in note 3 

- 5.20 -

,. 



r 

( 

and 

Increment the number by one (to get to the next numeral) 

and 

set the number called value equal to the number minus one 
times the value plus the increment 

and 

repeat the table again until the maximum range is reached. 

The Division File instruction covers related calculations for semi" major 

and minor scale divisions. 

From the following printed output, manufacturing would know that numeral 

101, for example, would be located on the scale 1. 138 inches from the scale 

starting point: 
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SC,\L( rESIGN 
FOR' GENERAL OESCRIPTICN OF SOLE SEE eRG. 50-150 

-(EGENO-• .:.----"'OEG. CENT;' .. - .-
LEGEND a - ~ULTIPLY ev 10 
lEGEND C - I-C TC TYPE J 

DISTAN·ce---··N0ME·RAC·-----·LINE----·~---

"~:~83 - ___ J.CJ.Q_. ___ .1 - _ __ ~AJOR _ __ . ____ ~ 

-:{~~ i'---- ---------

~~~~ +----_. 
_ .• 7581 __ ._ ... . _ .. _" ._. ___ .. __ _ 

-------~. 

.853 

.9~8 1 _________ 1 
17043'- -----

1.130 101:, ~~JOR 
'-1-:233 ------ ------ _ ... __ . 

- :: ~~~i--"--------"" ..... - . .. -.-.. --.----

-:: ~: ~I . : .. -- --.' ...... --~ .. ----
1.708 
1.803 

--'-~,--- -- ... _-.. ... .. _ ... -----
..... 1.898,_ . ___ .' ___ '" _ ..... _ ... 

1.9931 102 I 
.. --_._--

-t-m~'I~_'-:...-_-_.-_--_!..'_'-'. _'-_-.-_ ... -.. -j "_-_ .. A JCR 

'''2'.373 
2.~68 

2.563 
- - .-.-. -

2.658 
-2; 7531----·---.... · , 

._. 2. 8~81--____ ".____ . : 
2.9~3 , . 
3.038 ' 103 . I ".AJOR _ . ------" ... - -,... .... .-----3.133 , 
3.228 I 

'-,f:J23 ' - - .. - --";. ---" . ... " .. 

3.~18 .; 
-"3'.:5'13 I 

3.608 I 
"-3 • .103 -.- ---'- .- - i 
-i~·ri~~ ------f-- " .... - ------

3.988 104 MAJOR 
':-4'.083 .: -- -'. 

4.,11 a 
-"4'; '273' ... --.-.-.-. 

4.368 
-li;.'i63-/------·" 

4.558 
-:'~'653 -.------

4.748 

-~::m.l.[_-· ___ ...::105 

.. ·1 •...... ._._- --._-
1 

.. II·--·~·=""~-----0/11 C I»' I =1I¢1i ,uJR-.., , 
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This displ'lY would replace drawing #SD-150 shown earlier, as an in­

struction to manufacturing . 

. GEAR SELECTION 

The first table in the gear series selects shafts for the gear drive 

mechanism: 
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Table ill - Chart Drive Shafts 

RlIl~ Number I 2 3 4 5 6' 7 8 9 10 11 12 13 14 15 16 
1 Chart Drive TYPE Equals STA !DAR Il' CO RAT 0 MP14~ RA ,ll M. 4: 
2 Main Chart Dr. Shaft Speed Equals 25 50 00 000 25 50 00 000 25 50 1100 11000 25 roO 00 1

1000 
Rl2" 

3 Set Dr. Shaft EQ Fl.-~02:AW X X X X X X X X X E -X Y x t,; 

4" II II II 059550 X X 
5 Set. Horiz. Dr. Shaft EQ 059524 X X X X X X T 
6 n n n " 059560 X X X X X X X -
7 Set Counter Dr . Shaft EO 059525 X X X X X X X X X X X }( "X-~-~x:t==~ 
8 Set Cluster Dr. Shit EO 059526 X X X X X _ "J{_~ ___ X X "X- X X "-X- ~X:---t-------i 
9 Set Vertical Dr. Shit EQ ~:5.91 - 6 __ _ ~- t---~ - _1:' _ . J.<:" ~. _)i: "L~;_ 1' _ _ X X l{ ____ _ )C ___ l{ __ _ 

...JSl __ n n " _n_~.Jl5ll.55~ __ .--;"" ___ ~_ . _ X ._ _~_--+_---1 n ~~:~~b~:~:r#D!lg RS-1802-~g_ i;-r tfl-lf-ti--f- +;-ft--5~' ~:?--f-~- -5 ~F~~ :~k= ~j 



Table III Is an example of "selection, " with rule one being the proper 

choice for the customer specification. The Else rule (E) in columns 12 and 16 

of the entry area Is another tabular convention used to transfer control to an 

error table when none of the conditions of this table are satisfied. 

The printed output for table ill: 

TADLE N 1 •••••• CH~RT CRIVE TYPE SELECTICN 
- - CHT OR SHM T ~ - ,- R-e02-AW 

HCRIZ OR SHAFT r 059524 
'. CClJ"TCR OR SHAFr-~ '--059525 -- -- -------1 
: CLUSTER DR SHAFT: 059526 

'---- .' - : VERTICAL- DR SHAFT - . ' ~"501.:r '-" ------; 
___ --.:Ac::S_S_E!.B.l:..E PER C~G RS~ IB02-1, ~,~ ____ ~, _, 

The assembly drawing is illustrated in figure 29. 

Table il5 selects the variable parts for the speed changer, the first two 

conditions being specified by the customer, and the last by the sales engineer . 

Action row line 14 demonstrates how a part quantity is handled in the table. 

Lines 16 and 17 reveal how limited and extended entry tables can be combined 

with the drawing nwnber placed in the stub, while the suffix is listed in the 

entry. 

The output appears as: 

---'lnABl.E N"" 5 ••••• SPEEC CHANG'ER SELECTION 
~~I" OR GE.R R-IB02-14B-I-A , 

'-~~!~~R-"'--- -2N : m=6,k~~~6~HBCP --J 
__ ~, .. ASHER ' ' _ ' 2' NI20e SPLW : 

ASSE~BlE PER DRAWING ilIl. .. ~S-le02-1 .4.B-SK-"1A. '----=-0.:._- __ . --.---

- 5.26 -
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Table 115 - Speed Changer Selection 

--------~~~~---------r~--.--.--~---r--.~~-
Rule Nwnber _ 1_2 __ 1.._ 1.__ . 5 J. (1, _1-_1 _ _ JL 

1 Main'Chart Drive Shit Spe€dE(f25 RPM Y Y Y Y N I N H', N 

"r- " .9 ___ 

. ..1L. 
2 50R12.N! I N ll'ol N N Y Y N 

, 
l 

3 100 RPM INN N i N N NY ' 
} _I,ine Frec!ue~::y ~Q or -~fg~r-- :~- il -yjj-.iJ::! . _ N _ _ ~+N N N 
__ _,_ "' __ _ ___ __ N - N --- L):---'--:;- . ~ --:'---I-X---'-;:: Y 
6 Am"_:_ary -S-hafCiIiS:1804~-7Iis -nresent NY ' ,, ' I ! " I y I N v 

, , 
, 
, 

-
lset~alnDrive Gear EQ R:S02C(;Z-- ---- : - - ~X -":-2C--:l' - -1- ' 
~8 .. _. ~'_. __ " ·- ·· - ii·------"---II-- RS~1802:..148A I . X X I 

~" II " _ : ._.~~.: _.BS-1802- 148B /", _ __ ._ .. __ ... :. __ :~--·_~ · __ ~ __ __ ._x~_ X.-
lO" II _._~~ __ ~ " II RS-180~:148- 1.:b.llX.x : : 
II Spacer is (2) 001626 _ _ ____ _ ~ _ X I X X 
[2 Position Pin is (2) STD_~?!338 ___ _ ____ _ lX _ X X X 

I ,--
1-- --
I . -_ 
, 
-, 
-L-

l3 Screw is 3/8 8-32 RHBCP -2 2 2 2 
, 

l4 Screw is 71 6 8-32 RHBCP I 2 1 ' 2 1 2 1 2 1 
l5 Washer is II 1208 SPLW 2J3 ' 2 3 , 2 3 2 3 
lC Assemble Per Dwg RS-1802-148-SK ------ 1- - 1A 1B 2A 2B 3A 3B 
l7 " "II RS-=-rso2-I4s:r':SK- -~1 lB 
[8 GO TO Table 40 - -X IX X X X X X X 

19 Speed Changer error _ j __ I _-'-1_---' __ '--_-'--_-'--_-'-_ A 
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Table 1140 is a value list of fixed parts for the speed changer, complementing 

the variable list outlined in the previous table " When the two tables are 

combined, a complete speed changer material list or bill of materials becomes 

available to manufacturing" 

The value list is then printed to show: 

TABLE N 40 PARTS FCR SPEEO CHANGERS 
A~TI-CLICK CEVICE R-206-Y 
lHAFT OUSHIOG R-502-C 
ACTLATOR ASSE".e LY 161011 
SPUR GEAR 9-3-3-1 
THRUST eALL"BEARING 0-4-3-1 

"GE"AR - PLAl'CA"STEMOLY R-802-CP 
BALL BEARING 8-1-3-1 
BEARIOG SPACER 44-4-1-1 
SLEEVE R-802-CM 
CLUTCH- R-B02-CK 
SCRE~ 1 4-40FHBCRB 
SHAF-l' "PI N 5-2-3-4 
THRUST ~ASHER R-505-N 
SHAFT- COLLAR R-66-N 
SET SCREW 1/2 IN 10-32 SOC. SET SCREW CUP POINT 
ASSE"BLE PER -O~GS R5-1802-148 ANC RS-IB02-14B-1 

The final table in the gear series (1110) is a look-up table for selecting qears 

to go on the shaft in accordance with the main chart drive speed" 

- 5" 29 -



Table 4140 - Speed Changer Parts Jtl-
' 

i..-';· 
,? ' , , 

'" -- - ' 
1 Anti Click Device R- 206- Y X 
2 Shaft Bushing (2) 'R::: 502'- C X 
3 Actuator Assembly T610fr X 
4 SPUR Gear !i - 3-:i--:r- X 
5 Thrust Ball Bearmg 8~-1 - 3-1 X 
ti Gear &. Plate Assembly R:e02-"Cp X 
'f Ball Bearmg -s:r-:i:'T X 
8 Bearing Spacer 41- 4--1-::1 X 
9 Sleeve 1<::80 - ;M __, J6~_(; X 

.LO Clutch R-802-CK X 
11 Screw 1" 4- 40 F, H_ B_ X , 
16 Shaft Pill -5 --4 -- 2- 3- X ! 

-R- 505:::N--
, 

13 Thrust Washer X 
14 Shaft Collar R - 66-N X 
15 Set Screw 1/8" 10- 32 SOC " , 

X 
Set Screw CUD 

16 Assemble per Dwg RS-1802-148 & X 
_ !'~Q2- !1§-1 _ __ _ ___ 

7 GO TO Table 1ll X 
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Table 1110 - Gear Look up ~ ._-
",,1~ 1 2 3 4 

¥Sain Chart Drive Speed EQ 25 RPM 50 RPM 100 RPM ~~M Set Chart Speea"""EQ -- "CliarCsp<l crla:i't sjXl7:r- Cnart Sp<l/4 
3 Look up Chart Speed ill X X X X 

ated Gear Table 
4 Print Drive Gears X X X 
5 Assemble per DWG X X X X 

RS-1802-139 SK1 
6 GO TO Table 11 X X X X 

-

- 5_ 31 -



Previous tables were of the r egenerative type; i. e., only the logic is stored 

in the computer and data is r egenerated as r equired. This table emphasizes 

that file reference, too, is a valid storage method in systems design. The 

table could have been structured ar ound a formula which would regenerate a 

series of gears from a given chart speed. Actually, it was constructed by 

first compiling a list of all possible gear combinations for all chart speeds 

,AI 0)" , then reducing it to some 350' practical and logical combinations. The 

result was filed for r eference as gear sets are required to maintain a given 

chart speed. 

A typical printout from this table would be: 

TABLE M 10 •••• CH~ RT "APER SPEEr GEARING SELECTION 
A GEAR ' IS 9362 
B GEAR 15 9365 

' C GEAR IS 93"5 
o GEAR IS 9362 
'CGEAR IS' ' 93 1" 
F GEAR I S 9316 
G GEA R IS 9370 
H GEAR IS 9356 
J GEAR 15 9325 
K GEAR I! 9314 
P- GEAR ' l l ' 9345 
Q GEAR I~ 9356 
~SSE~B(e -PER O~G ~ RS-IB02~139~SKl 
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SUMMARY 

These 13 decision tables are representat'.ve of the variety of situations 

encountered in an ADE ~ystem, Complete systems_will include hundreds 01 

simUar tables, each linkeq to the others to permit a conj;inuous and integrated 

processing of data in which product characteristics are gene,rated autollUltically 

'from customer specifications , 

The decision table is not the only form of documentation a study team can 

use, but it does demonstrate certain advantages in analysis, documentation, 

1U1d man - to - man cornmunicati" m. 

Regardless of the documentation format, the main theme of ADE systems 

design is the identification of a unique design logic, and the implementation 

of this l<ig'ic into an operating engineering system which is far more effective 

and efficient than those in existance today, 
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