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Objecti ve 

To devise an economically ju.ltifiable technique for minimizing the edge trim 
waste and/or the creation of excess inventory. At present there are apparently 
two quite different probleml - elitting Silectron and slitting Trancor. For the 
SUectron there are many abes (at l/Z" incrementa) available for slitting. But for 
the Trancor -- 85'" of the stock is in 30 inch wide reels. Since efforts are being 
made to have the Silectron recei ved in the sante pattern al the Trancor and since 
the present SUectron 10lses are relatively .mill, the proposed solutionl deal 
exclulively with the Trancor problem. 

General Considerations 

Various assumption. have been made in the proposed solutions: 

1. U possible, no narrow width mat erial ahould be generated. Thh is true 
whether or not there 18 to be a narrow-width custOmer. 

Z. Weekly reanalY8i8 and proce8sing will be continued. 

3. Inventory limit. will be established for each aize at levels conducive to 
optiJnal profit . 

•. A coat of carrying inventory figure will be establhhed for comparative 
evaluation purposes. 

5. Coat of waste lossel for various width I wUl alIa be established (material 
plus applicable overhead less scrap credit). 

6. The e.tablished principles of ABC inventory control will continue to be 
used. 

Manual Techniques 

The first lcey consideration il the amount of money the present plan is co.ting. 
Unle •• it can be reduced below it. pre.ent level, there is little incentive for going 
to more elaborate computer-type lo1ution.l. At the point that operating costs 
(clerical expen.e, exce.s wa.te IOI.ea, and additional cut inventory) exceeds $500 
to $1000 per week, detailed computer analysis would certainly be de.h.· .. ble. This 
will be more specifically diacu.aed in later lectioDa. 

The present manual plan, of cour ae, can undoubtedly be improved thrOUgh e .... 
tabliahing a more eflective .et of rule. and a more fOZ'ma..l computational procedure. 
Thil appears to be the moat profitabie approach to ta.lte -- that of modernising the 
manual method. 

Thilleac:la to two phasea of the problem: 
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1. Planning a set o£ rule. 80 aa to maximize the opportunity for making 
effective utilization of available combinations and existing inventory. 

2. Testing and evaluating the various Bets of rules in Borne manner 80 

that the beat plan can be adopted. 

With this background then, let us ex:anline in detail c:m.e specific Bet of rules 
for sol Ying the weekly Transformer steel slitting problem. Here are the key 
features of the plan: 

The basic analysh ia in terms of an average or standard reel 30 inches wide. 

The inventory is expressed in terms of pounds/inch 80 as to provide a simple. 
consistent unit of measure. 

The requirements are expressed. in terms of standard reels' worth. obtained 
by using poundS/inch as intermediate calculation. 

A table of all possible perfect combinations is generated prior to any pro
cessing. This encompasses only those sizes with net requirements during 
the week under consideration. 

The combinations problem is salved first in terms of standard reels. 

Next, actual reels are a8signed to fullUl the cutting plan. 

Finally, an evaluation is In&de a8 to the amount of overage and wa8te generated. 
This is de8igned so as to permit cross-checldng to catch errors in calculation. 

With the high-lights listed above. let's now go through the step-by-step process
ing required. 

1. In order to determine the weight of a standard reel for each week the inven
tory figures are added together and divided by the number of reels. Thi8 
figure is then rounded up or down to give a convenient guide post. The pound
age figure is then divided by the width to convert to poundS/inch . 

2 . The reels in inventory are then Usted on a sheet in sequence by weight. Be
side each pounds figure the equivalent pounds per inch value is placed. In 
a going bu.iness this can be simplified by maintaining a card fUe for reel 
inventory. There would be one card for each reel shOwing on it the reel num
ber, the weight, and the pOlmda per inch. Thh file could be kept in sequence 
by weight and a special mark put on those reel. which had been in _tock for 
more than aix weeks (see Exhibit A). 

3. The requirements would cOlrtinue to be determined in the same manner as at 
present with the gros8 requiremente being reduced by existing cut inventories . 
These net requirenlents then would he converted to pounds per inch by dividing 
the pounds needed by the width needed. Requirements, in terms of. this new 
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unit of measure, would then be divided by the average reel value. The re
sultant answer would tell the requirements in terms of nwnber of reels' 
worth. Experimentation would probably indicate that some allowance could 
be made for a Slitting variance from an integral number of reels. For 
instance. if the standard reel was 230 pound. per inch and the net require
ments for a given aize were 250 pounds per inch then the net requirements 
for that aize could probably be expressed aa 1+ reel. rather than 2 reels. 
With this one exception, the rule would be to express requirements all the 
next higheet integral num..ber of reels . 

•. A table of per!ec ~ combinations would be generated. Thil could be done 
by listing down the left hand margin the various abes required for the week 
and combina,:ion number a aero •• the top of the work .heet. Starting with 
the largest aize required you could then clerically determine the varioua 
combinationa which go to make up a periect 29-1/2 inch ma~ch. For instance. 
here i8 a scunple se ~ o! rules used by one of our girls in deriving the 76 com
binations (see Exhibit B for first l'{) pos.ible for the week of 3/18 which was 
analyzed. 

Subtracted number working with {rom 29-l/2i used. balance Cor 
checking combinations. H original number wu small also aub
tracted two and three times its value frODl 29-1/2. 

Kept a Ust of each oJ the numbers multiplied by 2. 3. and.{ to 
check additional combinations. 

Remembered that 5-3/4 piuo 4-1/4 equilled 10, often a good 
combination. 

Another approach for generating these combinations readily is by using a 
triangular graph (see Exhibit C). This might permit a more positive genClra
tion of combinations but would have to be approached with care in regard to 
preparation of the graphs and teaching girls their use. The main drawback 
to the graphical technique is that combinations using more than three indi
vidual 8ize8 cannot be determined. 

S. With a formalized work lIheet showing the requirements. in terms of reels, 
for each size, specific combinations c ould then be select ed.. A suggested 
series of rules is: 

Start with the greatest width. 

Look up all perfect combinations for the width selected and write 
down the number of reels required for the mating widths. Select 
the best combinations on the basia of: 

a. total quantity of. mating widths needed 
b. pounds per inch matching U all reC{Uue lelia than 1 reel 
c. aVOiding the generation of exce8. in.ventory in forbidden widths 
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Post the number of reels to be cut of the combinations selected 
against each size efiected. Keep a running balance of the re
maining requirements for each width. 

Repeat the process until the problem is reduced to a few remain
ing size.. At this time it may be necessary to use 28 inch reels 
or to generate exceSs inventory 80 a8 t o meet the week IS needs. 

After all requirements have been met certain alternate combina
tions may be tried to Bee if waste can be reduced or excess in ... 
ventory generated in more usable width •. 

A simple means has been devised [or teating to see if a certain solution is 
the beat possible. This is a negative type of teat since it does not tell you 
how to get a better solution o r even U a better solution Ciill definitely be 
obtained, but it does tell you the absolu:!e minimum. number of reels which 
can be cut and the absolute minimwn number of width-inches which will be 
surplus. This teet is made by multiplying the nwnber of reels required by 
the width of that requirement. Thcae products are then added together and 
the total divided by 29-1/Z. I! there is any remainder a1ter division. then 
the number of reela must be increased to the next integral value; the mini
mum amount of 8urplllA width-inches can be calculated by subtracting the 
remainder from 29-1/2 This surplus can show up in anyone of three ways: 

in the use of 28 inch reeh. 

in the generation of exceaa edge trim. 

in the generation of exceaa inventory . 

.In the problem which was performed the minim.um nunlber of reela ia 22 
and the minimum excess width-inches is 21-1/2 (see Exhibit D). 

6. With the combinations established the problem can then be reduced to simply 
selecting the right reels for the right combinaticma. This is aided by look
ing at the planned overages so that the smaller reels are used where the 
overage (total pounds) is the gre~eat. This pl'ocedure is quite systematic. 
but cannot be easUy expressed in terms of a rigid series of rules. In general. 
you start by assigning any oversized reel. needed, then by using the under 
sized reels where they will do the most good. and finally by fitting in other 
reels 80 as to minim.ize excess inventory (see E:01hibit D). 

7 . With actual reela now selected. a specific evaluation and Toeaaurement of 
the effectIveness of the assignments can be made. This consists of compar
ing the excess edge trim and the excess cut poundage with the total pounds 
requir ed for that week. In the example used the edge trim was reduced to 
the absolute minimum (l/2 inch each reel) and the exCf!81J inventory was 
reduced t o leas than 10'/. of the total requirements (see Exhibit E ). An in
teresting point here is that a cross check can be made on the accuracy of 
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the data and calcualtions by computing the excess inventory figure in the 
following manner: 

Total weight of reels to be cut lesa the edge trim less the net re
quirements in pounds per week yielding the excess inventory created. 

Thia figure when compared with the aummation of the last column on 
Exhibit E will show whether any errOTS have occurred. In the example 
which was used this technique discovered two errors in the data prepared 
by Operations Research. The first of these was in the computa4::'on of 
pounds per inches On the inventory values and the second is the net re
quirement for 14 inch material. This should have been 293 pounds per inch 
rather than 253. As can be seen this will change the result somewhatj how
ever, it is anticipated that the amount" of 108. would. if anything. be de
creased by this change. 

In conclusion. then, the suggested series of rules could be processed in approxi ... 
mately 5 to 10 clerical hours aLter training and .hould yield systematically better 
results than the present procedure. In addition the form.at of the computation is such 
as to lend itself readily to computer optimization. Therefore. by following this type 
of program rather than the one suggested by Operations Research you will be getting 
ready to later pursue a more sophisticated and powerful solution . 

Computer Simulation Technique 

If a more thorough analysis and study 18 desirable. then the use of a computer 
(anywhere f r om a C.P. C . up to a 705 or UNIVAC) would be definitely justified. 
There are t wo levels at which a computer solution can be approached: 

1. The purely theoretical. optimal solution derived through solving certain 
Lin ear P r ogranuning type equation. . This will be d i scussed in more 
detail in the next section. 

Z. The second and probabl y more applicable tec hnique is by p r ogr amming 
a computer to solve t he problem much the w ay t he girl does t oday. Th e 
advantage. of c ourse, would be in the speed with which a solution could 
be generated. the accuracy of the solution and the ability (time-wise) to 
experiment by comparing the r esults obtained through using different 
se i: s of rules . 

If a cont rolled exper iment were made usin g the dat a from about four widely 
d ifferent weeks. a definite s t atis tic ally provable answer might result. Thi s would 
answer two different questions: 

is one set of rules c onsistently b ette r than any other set ? 

how much spre ad is the r e b etween the results obtained from 
different techniques? 
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U QJle let of rule. !a cOll.8iatently better than any other then th.i.a can be traJ18-
lated into an effective m.a.nual procedure. Or i.! there ta very little difference 
between the variO\l.l .ol.utioaa then my one of the let of rulea, performed. manu..al.ly, 
18 perfectly a.dequate. However. iI there ta aubataatial .-pread and no one 8et of 
rule. h always beat, an operUing computer 8ohltiOl1 might well be desirable on a 
gohtl bUb. 

Thi. particular project would bve a high intereat ami reward leTe! for the 
time .pent. It would be a An., way for one oi yow: people to become quite {amniar 
with. computer programming and proce'ainglince the design of an experiment in
volve. a logical 11mub.tion of th.e m&nual procedure •• 

The.re are a n:u.m.ber of reaaana for daing this type cd camparatl. ve evaluation 
Oil a comp~r. They include the ahi.llty to set up a relatively rigorou8 and 8ped1ic" 
illy defined proceci1Ue, the el.i.JninatiOll 01 perIanal bias and manual error. and the 
ability to operate with a controlled mix during a CODlpa.ratlvely short period of tUne. 

In letting up such a proJect it would probably be. de8trable to have ccmaw.taUve 
aadatance in the original pzogramming and experiment dealp. Thia w1ll enUle you. 
to get the ahow on the road more quickly and lesa expenm.Tely with .moze u.u.rance 
of Ulule worth .. while reaulta. 

WatbemUical Optbnal Sohrtio,.. 

It wu ougge.ted thU the .Ulting problem might be .olved througb the technique 
known a.a l.J.near Programmjag. However, the approa.c:h generally uaed ill th..U type 
of problem producea m.&trlcea (tal:U.ea) 80 large ... to be Ul1wieldy and expensive to 
solve. It ta our concept that this problem. can be handled on &.D. optim.al buh by 
separatilsg it into two phaae., simnar to what was dOl1e itt. the manual teclmique. By 
a Dlethod known aa "Tranaportation Solutionlt the comhination selection problem 
could be performed on a com.P'der with the guarantee th.U the best cornWnationa 
would be chosen. Secondly. the specific JnveJ!.tory assignment prohle:m. could be 
handled tb.:rough a m&Jlual "Simplex" solution method. 

Although. the techniques described above are in advanced mathem.atical are .. it 
has been dfJD'loll.Strated by a group at Carnegie Tech and at the R...AN.D Corporaticm 
that the.e methoda can N: readily taught to opera.ting people; moreover the a.ctual 
SolUtiOl1 technique. bve already been programmed for various com.putera. 

U it b desired t o pursue this final approach. it would be necesaary to have 
pro£e •• ianal mathenwtical a,a!.t&nce .0 t1,:tat the pro1alem.. could be .et up right in 
the first place; hcnvever. if the loases are great enGUgh. this type of re8earch might 
wen be warranted and could pay dhidencU of & high magJlltude. 

With &U this di.CU8dGill then. the follOwing recOJIIDlenutian.a are :made: 
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1. The preaent manual ay8tem be improved through the adoption of an 
effective let of rule. and a formal c omputational routine. The plan 
described in thi. writeup might well serve a8 a baah {or a better 
manual approach . 

Z. U a more thorough an&lyaia 1& de air ed. then work should be initiated 
on a computer simulation experiment. Thia would permit provable 
selection of the beat aet 0.£ rule. and po •• ibly continue with actual 
us e of the ccnnput er {or week-to-week &nswere. 

3. Finally. if a real r esearch project ia desired. work should be ini
tiated on the pOI.ihUitie a of a Linear Progra..mming type solution 
to the pr oblem. 
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Transformer Slitting -

$600 per week 108 s beyond edge trim 
Distribution Transformer 20 ton per week 
Feel that they need a narrow width customer 

transportation and prepare lor ship 

$8000 per week 

w<o,A< 
If no narrow width customer lose 1 Olton 1 widtb instead 1 1/2 ton 

+ 

~ 

5 hrs/wk on Combination and determination 

Little cost associated with excess size generation -
if Cost of Carrying inventory: 25" per year 

1 extra week stock of N$ 
Extza Cpst ~ N$ ~ x ZS.,.. . (lof 1.,..) N$ 
lf N$ '''5 $ Used or Extra Cost = ,1.,.. of $cut 

+ 

+ 

+ 

+ 

+ + 
+ + + 

t + 

t 

+ 

+ 
~ • , 



r. $120,000 per wk 
.1% : $120 per wk 

4 

carrying 1 1/2 wk cut size inventory 

3/2 x 25% x avg. weekly wage (3/4 of 1%) 
52 = $800 per wk 

How to measure comparative solutions 

, 
Different problem TraGcor-SClectron today since width available in Silectron 

always pick combination weights (for cutting) from central portions of 
wt distribution - - use 6000 ~ 6000 

ie r ather than 5000 + 7000 

Line up Inventory by wt ascending sequence 
Use equivilent length U/M ('/in, ft) 
Formal Llo -- patterned calculation 
Triangular graph for discovering possible combinations -- up to 3 

( .. doubles) sizes 
optimal -- reduced size -- Transportation -- Solution 
Testing -- Computer -- Solution ... 

Manual 

T.T. Kwo 

1. if variance low 
2. or 1 set of rules consi.tently better than manual solution 

best answer;i£ neither I nor 2 is true then computer 
analYSis weekly advantageous 

Separate Inventory Selection from combination selection problem 
by using a standard size reel 30" x 7000 lbs. 
Translate reg1ts to Reel Multiples - (next largest) 

Use continuous roll -- stipulating a mtA length to cut - (smallest reel) 

Sizes/Combinations = perfect Minimize Excess" Wastage 
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Transportation Solution of Combination Selection 
Matrix 

combinations 

Sizes 1 z 3 .... . . 

x x I 
I 
I 

x xx 

I 
I , I 

I 
x 

I 

x 

Unwante 
Sizes I 

I 

I 
pick lst set; try alternates 

evaluate per excess reels (wanted - unwanted sizes) 

!nv . weights 
ascending seq . 
group by f ZOO range 

reels to cut. 

Selected Combinations 

Measurement technique 
. Linear VB . non-linear cost evaluation 
. $ summary of various costs 

excess 
wastage 
setups 
inventory 

Computation Procedure Improvement 

Test to see what happens if no .mall size customer 

, 
I 

1 

I 

Reels worth 
R~t. 

~ C'lCa.~1 

Reels 

No. of reels 
AVailable 

-. 
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General Proceedings of the Power Transformer 
Lamination Steel Slitting Problem 

Called By ..•.• . ..... . •. Production Control Services 

Time & Location .......• June ZO, 1955 at the New York Office 

Participants 

Mr. R. Habermann, Jr . 
Analytical Eng . Apparatus Sales 

Mr. W. Hoag 
Power Transformer Dept. 

Mr . T. T. Kwo 
Home Laundry Department 

Mr. F. C. McClintock 
Power Transformer Dept. 

Mr. R. W. Newman 
Operations Research & Synthesis 

Problem Presentation and Current Approach 

Mr. H. F. Dickie 
Production Control Services 

Mr. D. C. Dopp 
Production Control Services 

Mr. B . Grad 
Production Control Services 

Mr. E. C. Throndsen 
Production Control Services 

Details of the problem, which were initially set forth and distributed by 
Mr. Throndsen in May, were restated by Mr . McClintock. Important facts 
highlighted were; 

1. Current steel usage is approximately 175 tons per week with 
an anticipated rate of 300. 

Z. Based upon the expected rate of 300 tons, the past six months have 
shown a loss of $ 600 per week in scrap beyond the normal edge trim. 
This is approximately 1/ Z of I ~ loss. 

3. Until recently, Distribution Transformer was taking 20 ton per week 
of the narrow widths. 

The current method of solution was presented by Mr. Haag who distri
buted a set of working papers used during the preceding week. 

New Approaches 

After briefly exploring a computer application and indicating the problem 
was too vast for an opiimum solution by present day methods and equipment, Mr . 
Newman presented a formalized ma.n.ual approach somewhat similar to the cur
rent one. 
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Assumptions were made (stated in his write-up distributed at the meet
ing) which they felt necessary to define the problem and framework within which 
to operate. Using one of the assumptions, that coil width and length may be 
treated separately, they sought a normalizing process and decided upon lbs. per 
inch {i. e .• the equivalent weight of a coil one inch in width} . This converted the 
unit of measure to one that may be more readily handled and visualized. 

Thirteen operating rules were formalized to use as a guide inl making 
the combinations and reel selections. These rules were Dot considered to be 
final as product conditions could change which would warrant their review. Like
wise, since the rules were based upon the original asswnptions, a change in 
management policy would necessitate a reappraisal of the operating rules . 

One way to evaluate the performance of a system would be to plot on a 
control chart the ratio of certain critical quantities . So 10Dg as the points remain
ed within the limits established, no action would be required; out of limits would 
require investigation by supervision before releasing the slitting schedule. 

Mr. Newman felt he would like to do more testing on bJs approach and 
would keep us informed of the results . 

Mr. Grad stated he thought there were 3 possibilities, dependent upon the 
amount of loss. 

1. There is the possibility for a computer solution if the losses be
come great. However, because a purely optimum solution is not 
considered feasible at this time the problem could be approached 
by making all known perfect combinations manually and then form
ing a matrix of the remaining sizes Cor a computer solution. 

2.. The possibility of a testing procedure on a computer also exists. 
This would allow the rapid testing of a number of dille rent rules 
or sets of rules each week to determine if one set is consistently 
better than others or if there is very little spread in the results 
and no one set the best. 

3 . An lmproved and formalized manual system may well provide the 
immediate answer. This is explained more fully and an example 
shown in an attachment by Mr. Grad. 

Mr. Kwo held somewhat the same views expressed by Mr . Newm.an and 
Mr. Grad about the improbabi lity of a perfect optimum solution on a computer. 
If, however , the s ize of the matrix could be reduced to approximately ZO by 
150 it would then be feasible for known computer programs . One way of re
ducing the combinations would be to assign each size a weighted factor and then 
eliminate all those below a certain figure. The remaining sizes could be solved 



-3-

by a computer leaving the others for a manual solution since their importance 
would be relatively small. 

Mr. Haberman suggested that in a linear program or iterative technique 
it is possible to stop the solution somewhere near the lower end and stiU be close 
to a working value since the perfect solution may not warrant the extra expense. 

He aho emphasized the need for an evaluation Or measurement of any 
method to maintain control oC the operation. One such unit of measure would be 
that of doll..a.rs. This could be arrived at by assigning an ascending value with 
time to exce.ss inventory, an inventory carryln.g charge. and the dollar value for 
scrap. 

It was pointed out that some economic basis might be found for develop
ing small width u.sera as a means oC reducing excess inventory or losses. 

Summary 

Evolved from the meeting were these two important points: 

1. A solution approach. 

z. A concept of management. 

It was pointed out that since the only thing gained by an optimum solution 
in the middle sizes is less excess inventory. it would be more economical to 
sub-optimize. 10 that regard , it was considered most e~dlent to improve and 
formalize the manual system and concu.rrently maintain very close control over 
the procedure and results in order that it -may be reevaluated at a later date for 
a mechanized approach. 

To determlne U it will be necessary for the department to have a narrow 
width outlet, it was .suggested that the previous months could be tested , dis
regarding the outlet, and delermlne the trend and position they would be in today. 
The possibilities of cultivating a narrow width outlet on an econ,omic basis should 
also be considered if it i s shown that too much excess inventory is created. 

It was considered extremely important th,at some type of measurement 
be established and maintained that would give the magnitude of dollars involved 
in the operation since the application of a computer is dependent almost solely 
on the possible savings to be realized. 

Mr. Throndsen stated that U a decision was made in view of subsequent 
evaluations to employ a computer, the Production Control Services would be glad 
to assist in the rogram.rning or in wbat ever ways possible. 

Q 
E. C . Dopp - PRODUCTION CONTROL SERVICES. Materiab 

Services Department - 570 Lexington Avenue 
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STEEL SLITTING PROBLEM 

Introduction 

New York, June 14/ 55 
RII Ne"""",/ h 

E. C. Throndsen, Consultant, Manufacturing Consulting Services, asked OR &. 5 
for a solution to the Power Transfonner Department's problem of slitting 
large steel KU1 Coils. A copy of the data supplied by Mr. Throndsen, to
gether with a May 20, 1955 supplement is attached as Appendix "JIl. 

Each week the sizes of steel required for the following weekI s manufacture 
are accumulated and a clerk attempts to assign each size to onB or more of 
a series of Mill Coils then in stock. This selection 18 done to minimize the 
scrap 108s8s and maintain the minimum inventory of rarely used sizes and a 
minimum to nominal inventory of the larger and more frequently called for 
sizes. lWastage) has been averaging about 4i tons of steel per week which 
represents about $90,000 10913 per year. Management is additionally concerned 
less changes in product mix suddenly cause much greater losses and inventory 
unbalances. 

We do not consider the slitting problem the basic one in this area: it is a 
symptom rather than a cause. Forty individual laminations are currently re
quired to manufacture the power transformer line. It is apparent that this 
great variety of material requirements, manifesting itself in this one area 
in the form of a slitting difficulty, is symptomatic of a disease which must 
be hampering the entire manufacturing activity. More comments will be made 
on these factors later. 

Basis of Approach 

Four central ideas have dominated our concept of the slitting problem: 

I. Wastage, as distinguished from excess inventory J occurs from not 
utilizing the total width of the Kill Coils. 

II. For the pJ.rposes of manipulation, coil width and l ength (weight ) 
may be treated separately. 

III. The pattern of usage shows a large enough variation in required 
widths so that (in general) no width need be lost as scrap except 
the t il trim of each edge. 

IV. The smaller sizes which Management does not wish to have in inventory 
in excess of current requirements can be kept at ve~ low overage by 
matching them against the best possible combination of available coil 
lengths. 

Methodology 

Our solution can best be understood by following through a typical calculation. 
For this purpose, actual data were abstracted at random from those supplied by 
Mr. Throndsen. Exhibit A of Appendix J gives the requirements of Transcor 
Steel to meet the needs of the week starting 2/ 28/ 55. Exhibit C, Page I of the 
same report gives the inventory of Transcor Kill Coils in stock for the week 
ending 3/18/ 55. (These data are the nearest to the date of 2/ 28/ 55 which were 
supplied. ) 
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Proceed as follows: 

I. Record the coil 
Underline those 
by Management. 

sizes required for the week as indicated in Appendix K. 
sizes for which a minimum overage 1s wanted as detennined 
(Appendix J, Supplement Page 1, Rule 9 • and b . ) 

II. Below the coil sizes, record the required pounds of steel for that size. 

III. Subtract the pounds of these sizes currently in inventory to determine 
the amount for cutting. 

IV . Convert these to equivalent "lengthsn (equivalent pounds of 8 strip 111 wide) 
by dividing the weight required by the width or each coil size. The sizes 
have now been normalized ancr may be manipulated by adding and subtracting. 

V. Arrange the weights of the available Mill Coils in weight order (by widths) 
8S indicated in Appendix L. Divide these weights by the width of the Kill 
Coils . Tbe resulting "lengths" are now on the same basis as the required 
elit coils. 

VI. It is imnediately apparent that some overage must be made . A "length" of 
only 16 units is required of the 13" size and the shortest Kill Coil is 
160 unit •• 

VII. There can be no wastage (as distinguished from overage) it coil sizes are 
chosen 80 that these widths add up to the useful width of the Kill Coils. 
The slitter must take a til t rim on each Mill Coil edge to result in a 
strai ghtJ accurate cut . Therefore J the useful width of the coil is currently 
i" 1 ••• than the Kill Co11 width • 

. DECISION RULE 1. CHOOSE ONLY COMBINATIONS FOR SLITTING 
WHICH ADD UP TO THE FULL USEFUL WIDTH OF THE Mn.L COn.. 

VIII. It is more difficult to find tbe combinations which meet the criteria of 
Decision Rule 1, 8S the. size of the required slit coil increases or as the 
width of the Mill Coil decreases : therefore, start by making matched sets 
utilizing the larger coils J and dispense with them at a time when sufficient 
sizes are available for matching. A good breaking point seems by inspection 
to be the 12" size. (Experience ma1 dictate larger sizes than 12" to be the 
"break even point" in this respect.) 

CHOOSE THE LARGEST COn. SIZE FOR MAKING 
SET • 

In the example being con81d.er~J 16" was the largest size: 75 units are 
required. By inspection, it is economical to utilize the shortest coil 
length (160 unite as shown in Appendix L) for the 5 3/ 4 co11, ae this has 
heavy inventory restrictions upon it. The 169 unit length coil was chosen 
and matched with 6" and 7t " coils to meet the criterion of Rule L 

CONTINUE THE PROCESS OF ELIMINATING THE 
TO BtIr NOT INCLUDING 12" WIDTH. 
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IX . It is advantageous to choose coils from stock which match as closely as 
possible the actual length of steel required . This, in general, can be 
done by inspection. The process can be simplified by diViding the total 
length required. by 2, 3, etc . until lengths near the medium length in 
stock 1s obtained . It is then fairly easy to match the required lengths 
by addition or subtraction. 

MATCH THE LENGTH OF A SIZE AS CLOSELY AS 
GENERALLY HEANS WITHIN A UNIT OR TWO) WIlEN 

THAT SIZE WILL BE DEPLETED BY THE PARTICULAR SLITTING INVOLVED. 

X. The Hill Coil lengths near the medilln lengths are les9 valuable for manipu
lative purposes, and reduction of overages, than those at the extremes. 
It 18 J therefore J desirable to utilize the coil length toward the middle 
of the region whenever practical. 

~~-?'.~_ WHENEVER PRACTICAL, CHOOSE COIL LENGTHS NEAR 
COIL LENGTH DISTRIBUTION. 

XI. The coil widths inventory which Kanagement wishes to control most strictly 
should be paired next J since the available matching sizes and the distribu
tion of coil lengths are greater at this point. 

DECISION RULE 6. WHEN THE LARGER SIZES ARE COMPLETED, I!ATCH THE 
SIZES IN WHICH INVENTORY SHOULD BE MOST STRICTLY CONTllOLLED. 

XlI. The~" sizes, must in general, be doubled or matched with each other to 
pennit Rule 1 to be tully utUized. 

DECISION RULE 7. I!ATCH THE 1:" SIZES WITH EACH OTHER OR Tl!J!)(5ELVES. 

THE SIZES WHICH ARE MOST STRINGENTLY CONTROLLED, 
SHOULD BE GIVEN PREFERENCE AS FAR AS SHORT OOIL 

XIII. It is easier to balance out the coil widths it no one width requirement is 
enormously greater than the others. 

DECISION RULE 9. PREFERENCE SIIlULD BE GIVEN TO THE COIL SIZES 
REQUIRED IN GREATEST QUANTITY FOR I!ATCHING FIRST. MULTIPLE CUTS 
Of THESE SIZES SHOULD BE I!ADE WHEREVER POSSIBLE. 

XIV. It may be necessary to make a decision between purposely creating scrap, 
(i.e. in tailing to meet the criterion of Decision Rule 1) or making a 
size for inventory. Management has made a decision that a maximum of one 
week's probablistic inventory of the strictly controlled sizes and six 
weeks' inventory of other sizes can be permitted. On these bases (the 
rationalism of which can be questioned) a decision rule may be formulated. 
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DECISION RULE 10 . IN CASE IT IS NECESSARY TO OONSIDER CUTTING 
COILS IN A WAY NOT TO UTILIZE TIlE FULL USEFUL WIDTH OF TIlE MILL 
COILS, TIlE DECISION MAY BE MADE BY MEANS OF TIlE EXPRESSION: 

Z = I - P + Q (W - S) 

I = Inventory ceiling of the size, poWlds 

P = Present inventory of this size, pounds 

Q = Weight or mill coil being slit, divided by it. width 

5 • Size of call in inch widths which will be created 

W = Waste which would be created by not choosing a matching 
size. (1.e. adding up to useful width ot mill coil 
inches 

Z = Decision function: make waste if positiv8j make inven
tory if negative 

This follows, since we are comparing the loss in pounds of material by 
not utilizing the full Mill Coil to the 10s8 caused by obsolescense of 
inventory as defined by Management: 

QW = pounds which would be scrapped as waste 

P + QS = pounds inventory after cutting size S 

(p + QS - I) = pounds which are waste by Management decision 
actuelly = f- (p • gs, I, P + QS) 

Z - QW - (p - gS - I) 

Z = I - P • 9 (W - S) 

I 

rv. It is advantageous to reduce the number of set ups to a minimum for 
three reasons: 

A. Set up labor cost 

B. Inefficient utilization of machinery ""hich may require second 
or third shUt operation 

c. Idle, or poorly used, production labor during set up period. 

DECISION RULE 11. WHENEVER POSSIBLE, CHOOSE MATCHING SETS WHICH 
WILL PERMIT MULTIPLE USE OF TIlE SAME MAGHINE SET UP. 

The cost of set ups at the present time is calculated at $5.00 each. 
This is equivalent to the cost of 25 pounds of steel . Since this is a 
small item, it was not felt necessary to express this decision in what 
would be complex mathematical terminology. 
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XVI . When the sizes over 12" and the strictly controlled inventory sizes have 
been scheduled, it is advantageous to total the "lengths" of each size 
and detennine the balance of sizes noW' required, as shown in Appendix: K. 

XVII. If it 1s not obvious hoW' to best slit the remaining sizes, a simple matrix
like tool can be used. This tool may be expanded to permit a mathematical 
solution. It 1s not felt that this will normally be required. The process 
and the equations are shown in Appendix M. 

DECISION RULE 12 . THE REMAINING SIZES MAY BE MATCHED BY MEANS 
OF A MATRIX IN WHICH THE ROWS ADD UP TO THE USEFUL Mll.L COIL 
WIDTH AND COLUl!NS REPRESENT THE RD!.UNING SETS OF COILS TO BE 
MATCHED FOR SLITTING . ALL FOSSIBLE COMBINATIONS OF THESE COILS, 
INCLUDING MULTIPLE USAGE OF INDIVIDUAL COIL SIZES SHOULD BE 
INDICATED. TOTAL THE NUMBER OF MARKS IN THE COLUl!NS, FOR THIS 
PURFOSE A MULTIPLE MARK SHOULD BE COUNTED BUT ONCE. THE COIL 
SIZE TO BE CooSEN FIBST SHOULD BE THE ONE WITH THE MINIMUM 
NUMBER OF AVAILASLE SLITTING FOSSIBILITIES. 

In the example there are only two ways of cutting the 9" co11, so it was 
chosen first. The matrix 1s a convenient method for systematically indi
cating combinations which are exhausted by the depletion of a coil size. 
In the example, (1) is placed over the 1011 and the 10!" columns, since 
these are consumed in completing the 9" requirements . The notation (1) 
is placed opposite the rows using the 10" and lOin sizes, as sho'Wll next 
to rows A, D, E, H, I, J, K, L and M. None of these rows may be utilized 
'Without increasing the inventory . Similarly, as the 9" coil is completed J 

a (2) is put on top of that row and possibility UF'I is eliminated. 

Tri- axial graph paper, one sheet for each useful Mill Coil width, could 
help in giving the additive information to complete the matrix. All the 
coil sizes used, and their multiples, 'WOuld be marked on the lines of the 
graph . The intersections 'With the size being matched rll.l represent one 
or t'WO matching sets of coils meeting DeciSion Rule I. 

xvrll. The rElllaining sizes may require a repetition of the matrix technique, 
choosing if needed, sizes for making matching sets which are in low 
inventory. By definition, the size being cut during the particular week 
have been at zero inventory . It is desirable to choose these sizes, not 
only from this viewpoint but because it 'Will mean less handling of addi
tional sizes in the warehouse, less record keeping, etc. 

DECISION RULE 13 . CHOOSE MATCHING SETS FR(J! THE SIZES REQUIRED 
FOR THE WEEK' 5 SLITTING WHENEVER THIS Wll.L NOT INCREASE THE 
INVENTORY ABOVE THE LOOT SET BY MANAGEMENT. 

A purely mathematical solution to the problem might be obtained by generalizing the 
matrix technique, indicated under point XVII, expanding to include all of the 
combinations and the requirements of the original problem.. The larger matrix re
quired, and difficulties involved in stating boundary conditions result in an 
advantage for the procedure outlined previously. 
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Closing the Feed Back Loop 

It must be recognized that some of the Decision Rules may well be arbitrary and 
must be checked against actual experience. The results must be compared and 
fed back so as to reassess these rules on a continuing basis. A convenient 
method of reassessment is the utilization of the Shewart Control Chart technique. 
Four charts !Should suffice, although a fifth chart might prove useful. The 
functions proposed in these charts are crude approximations to reality, but are 
capable of predicting trends which might prove disastrous if not watched. 

Each week, these data should be plotted before slitting: 

Chart I 

Chart II 

Chart III 

Chart IV 

Chart V 

Pounds of excess material to strictly controlled inventorY 
Total pounds cut 

Lbs. excess material to less strictly controlled inventory 
Total. pounds cut 

Lbs. material to waste 
Total po\U1ds cut 

No. of set ups 
No. coil sizes required 

Time required to make calculations 
No. of coil sizes required 

It is probable that better criteria can be found. Neither the number of co11 sizes 
nor the number of pounds to be cut ie an entirely adequate normalizing factor. 
(Chart V, for example, is also a function of the number of Mill Coils in stock 
since they require calculation time.) The assumption that these are linear ratios 
must be checked by experience. The charts, however, should give warning signals 
and indicate general trends, or changes in environment and product mix, which 
require Rule modifications. 

If any of the Charts I to IV are out of control for the week, the operator of this 
system should be instructed to report to her Supervisor before ordering the 
slitting operation. If out of control for two consecutive weeks, the Rules should 
be reexamined. In this way, no large changes in scrap or inventory can occur 
without Management being aware before it occurs. 

The General Problem 

The reader will recognize in much of our solution to this problem an approach 
which might have been developed by a Procedures Section. A procedure is static. 
Feedback helps to turn a partially static solution into a dynamic one: it in 
itself, however, cannot do the whole job. Isolated problems do not stay solved 
unless they are being restudied constantly and factored into the pattern of the 
whole business operation. 

We offer a solution to the problem raised: but is it really the problem? 
This must be ~ptomatic of a whole series of related problems which in their 
addition are more involved than their simPle arithmetic sum. 
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Forty sizes of laminated strip are required for the Power Transformer Product line. 
This raises some questions, though perhaps the wrong specific ones. Pure intuition, 
based on our past experience, and with limited knowledge of the transformer business 
structure, makes us concerned about this large variety of coil sizes. 

We can visualize forty styles of winding forms, forty sets of tie rods, forty sbapes 
or insulated cores, forty groups of insulated bolts, forty tank sizes and forty sets 
ad infinitum, all DJving about in a manufacturing ares, looking for their proper 
home: storage difficulties, inventory control problems, stock records and paper work 
forms, p1le-upon-pile, wondering if they are 1n the optimum quantity and 1n the 
correct place at the right time . What does this variety cost in delivery time, in 
customer service, in inability to rearrange production schedules? 

Why are these large variety of parts required? If it is economic to have forty 
lamination sizes, 'Why not eighty? What could be saved by reducing them to twenty? 
to ten? Is the basic cause of the variety a marketing one, a somewhat arbitrary 
industry "standardization" or are engineers sub-optomizing theoretical engineering 
factors resulting in almost unmanageable manufacturing variety? Do we bave the 
correct impedence match between the engineering design, available manuIacturing 
methods, and the market? Have we logically structured our manufacturing, engineer
ing and marketing activities into the larger business pattern? 

What is the real function of the power transformer? What does the customer think 
he wants? Does he know or does he specify from habit? Can we teach him to specify 
rationally? What patterns of power usage will develop? What sizes will be required 
for use tomorrow? How can general. patterns 0 f these real needs be developed in the 
light of Design and manufacturing problems so as to optimize the whole Power Trans
fonner Department operation rather than the efficiency of an engineering idea or a 
slitting machine? What are the underlying economic facts of this business? 

It ..... ould 8wear that these problems, these questions, are the ones requiring a solu
tion. They seem to be the furxiamental ones wbere many times more returns are available 
in an area pregnant with possibilities. 

These problems can be faced only by continued study am research into the operations 
and in day-to-day contact with the actuality of the business structure of the Power 
Transformer Department. 



Coil 81 ... lIuWd .:i.. ~ ~..L ~ ..l!... 
~....... \ Ii800 1)00 1. XI /oIiOO ~ SUlo 

....!!....i ...2!.... ~ L 
'0000 

.. 
''''' " "" 

..... 
--!L. 

hi la_c.o., , 2irtOO 500 1JCO 
7200 1)050 7700 10500 

.............. 1* § lJOO 100 Uoo Wooo 6lIOO aGoo 72C:1 LJO~ 71'00 1""" 10000 

~~b~. __ ~'~]]L-2'~nL--,.n<L~7~'~'~~C'c-~~~2un£U'C-~~~.~"~~~_'~I~'-"'~~~~~~'L-

160 160 

191 " 2 ... 

169 169 

... 
1)' 

m 
')0 
1)1 

.Go 
'91 

])900 ll100 roo 
mo 91~ 16 

.91 
21' ... .. 
221 .., 

.60 
... 

2)2 va 232 

''''' 
?51 

')0 

'7' 

l200 1)1 

" -'" . • 
• , 
• , , 
7 

• • • 
'rot&]. OIl :m 2110 160 1109 61) no )"'1 8lo6 1.91 686 169 0 1649 160 l69 ]111 l69 

~~~ ____ ~OC-~'J'"-~'~~~l'~~ __ jO~'m~~jD~'~ __ ~'~~'~~~t2L-2U~'~~"~ __ Z~~' __ !'~~~' __ -"~"L--~'~53L--"-~~'--"~"'-.,. .,..,. 

'" on 

rm 25l 2Y{ "" ..,.., 
ru ill 2U 

l~ 11; 2 

..... 
Iu'll '&t&1 CUt 0;107 2('8 1]17""a ~J '" 

... 
PI< '" 
?f'l :m 

~ 

7~ . ., 

• • • • .. .. 
U .. 

~'~ ____ -lOL-_'~'L--"-j~.~-~zn~-lOL-_I~~~~~~~-"·~~·~A~~·.~~!-~·~nL-__ ~·~ ~'n~ __ -J0~'~'2~L--"-~~"--"~~ __ 
2 " 2)) ~l 1] 

au'll '1'0\&1 cu." -
21.\ ru ill \11 

__________________ ~*";_~----------~.~m:_---- ~_n~ _________________ •• 
1016 ~ Iol~ {m 

o n 100 511 1I0I0 "?'l 0 0 o l~] ~ 89 

,.' 

v.ttlu or Owr.p Ol~)20 O~al)70lom 00 o 1990 6'70 1])0 ,,, .... 

• • • • • • • • I 

~ .... 

291 
291 
291 

"" 291'" 
29l 
29l 
091 
291 ... 

." 

... 
"" '71 , .. ... ... ... ... 
"" "" '" 
.,. .,., .., 
2U ... 
PI< 
on ... 
2U 

107 

." 
• • • 
o 
o 
o 
o 
o 
o 
o 

o 
• 
• 
• 
o 
o 
o 
o 

o 
o 
o 

• 
, 

• , ,-
7 

• 

• .. 
U 

., 



NOTES 

"" 1. Sizes doubly underlined are to be kept to less than one week's inventory overage: ( -
the strictly controlled sizes. 

2. Actual data showed for 7~" size 7100# needed, 1300/110 stock, 6fXxjff required. 
7100# should have been 8100/}. 

3. Start v1tb large size as it is hardest to pe..1.r, but since overages are not too 
critical on this "'Wanted size", it ill not min1mized at expense of' the 5 3/4" 
size which should use shortest mill Coil. 

4. Strictly controlled sizee (1.e., the 61") are not chosen tor pairing with the 
large sizes unless there 18 enough of this size remaining after the pairing 
to match with at least two :full. mill Coils . 

5. The ~" sizes can only be matched among themselves. 
160 mill Coil 18 the shortest in stock 80 no better 
cess in the 5 3/4" size 1& at theoretical minimum. 

They are matched next . 
one can be used - i.e., 

The 
ex-

6. The other til size 1a disposed of, using the lli" as a match, as more of it 1s 
required than ~ other size. 

7. 237 1s needed of the strictly controlled 5i" Coil. The nearest size mill Coil 
to cover it is 240. This is a theoretical best match. 

8. The high demand 11," size is used whenever possible. 

9. This cClllpletes the "large sizes" and the strictly controlled sizes. A "trial 
balance" indicates the additional Coil sizes and lengths required. 

10. The negative signs shov overages. 

11. A "matrix" of the possible 29i" sets is made of the remaining sizes. This is 
attached as Appendix M. There are only two possible 9" ccmbtnatioDS, so this 
size is matched first . 

.12. The 12" size bas the next fever number of possibillties so it is canpleted. 

13. Try combinations of 7,.", 8", 11,", including the use of the 28" strip. Use 
any other needed size slit that veek to match, if necessary. If no match can 
be found, use a matching size fram the less strictly controlled sizes in lov 
inventory . This approach is required as the matrix is nov filled. 

14. Only 234 pounds vere generated in strictly controlled sizes . No scrap vas 
made. Of the theoretica.lly avoidable overages, only the 6i", 9i" and 10" are 
important. These total 7600 pounds. 14 resett1ngs of the slitter were re
quired - - 4 more than chosen by the present operator for the same week. This 
"costs" 4 x 5 • $20. 

15 . The sizes "xed" have the theoretical best value under the conditions set up 
in the problem: no exhaustive solution could better them. 
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Appendix M 

MATRIX OF REMAIIIIBG SIZES 

(4) (2) (1) (1) (3) Rov 
Coil Sizes 6 7 1L2 ~.JL 21L2 10 10 1L2 lllL2 12 Ident. 

X X X A ~1) 
XX X X B 1) 

X X X C (3) 
XX X X D (4) 

X X X E (1) 
XX X F (2l 

X X X G (3 
X X X H 

!il X X X I 
X X X J 1) 

X XX K 

m 
XX X L 

X X X M 
X X XX N 

Total Po •• ibilitie. 4 4 6 2 4 7 3 6 3 

The number s over the columns refer to order of cutting. The same numbers to the side of 
the rovs 1Dd1cate the possibil1ties vh1ch are e)1m1nated with the depletion of the coil 
size. 

The problem can nov be u:pTessed in the form of equatlons, Yhich, however, do not lend 
themselves to a simple solution . 

The co11.llZD1s are set equal to the rema1 n1 ng "lengths" of the column size required, with 
overages held to a minimum. Xl is this rema.1Dder t'unctlon. 

(1) 

(3) 

A+B+M+N =665+X1 

2B+2D+G+N =326+X2 

C+D+E+I+2N =734+X3 

2F+J =ll82+X4 
C+D+K+2L ~133+X5 

A + B + E + H + I + J + 2K == 881 + X6 
J+L+M =953+~ 

E + F + G + H + I + M - 1063 + X8 

A+C+G =815+X9 

i-9 
t X - minimum 

1=-1 1 

other unknowns, A to G > 200 or == 0 

Condition (3) states that tbe lengths of the Mill Coil. ~ not be used partially. 
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14 4 
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• Hi 1* 
lei lot 
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9i 9f 

9 9 -
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7i 1 2 1 1 1 7. 

6i 1 2 1 2 3 6f 

6 1 1 2 3 4 6 

4 1 • • 5- 3/4 1 1 2 5- , ... 

5* 1 1 1 4 3 1 I 5" 

4* 2 2 1 1 1 <* 
0 0 0 0 0 0 0 0 0 0 0 I 0 0 

• 
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Problem of Slitting Lamination Steel 

How many pounds of steel of specified sizes and grades should be 
slit from same thickness coils , received daily but which ~ry by coil 
weights, widths, and grades, so that given weekly production requirements 
can be filled in the most economical manner? • 

What is the procedure that should be used to answer the problem 
on a weekly basis, considering that input to inventory of mill coils and 
and next week's production requirements are static at the end of each week? 

The circumstances which cause this problem together with a back
ground information and statistical data are outlined in the following 
p4raqt"a phs: 

1. General Background Information 
II . Data , includinQ some Operating Rules 

III. Present approach to problem 
IV. Problem solution--economic considerations 

I. General Background Information. Steel slitting machinery cap-
able of slitting 30 inches and wider coils each weighing a little under 5 
tons, into 6 or less strips a8 may be required, was recently installed in 
Pittsfield, Mass. by the Power Transformer Department . Operational savings 
have already been realized by purchasing wide coils from the mills and per
forminq the slitting operation per current practice , compared with previously 
having purchased numerous specific strip widths and weights direct from the 
mills. However, addi tional savinO's above that presently enjoyed, may be 
realized, if a definite procedure for determining the most economical ~ ~ 
can be learned compared with present " sea t of the pants" procedure. 

II. Data, including some Operatin~ Rules. 
1. One thickness (.014 Silicon steel of two grades , 

Silectron and Trancor are purchased from two suppliers at a total weekly 
rate varyinq from 150 to 400 tons, with deliveries received daily. 

2. Supplier HAn furnishes 30n wide coils with understandi~g 
that widths of 26" or 28" are acceptable up to a lim! t of 15,. of total sup
plied. Weights of coils vary anywhere from 4000 to 9000 Ibs . each. 

3. Supplier "BH furnishes 25 n wide coils with understanding 
that widths of 23", 23~', 24", and 241-" are acceptable. Weights of colle vary 
anywhere from 4000 to 9000 lbs. each. 

4. However both suppliers are delivering coils which vary 
in widths from sizes given in (2) and (3) above actual experience shows the 
following coil widths are currently being received: ---



.. 

Silsctron 
20" 
21" 
22" 
23" 
23Y 
24" 
24t" 
25" 

paqe 2 

Trancor 
24_3/4") 
26" ) 151. 
28" ) 
30" 851." 

• Shipments of Trancor steel 
always contain 85\ of 30" 
Trancor steel. 

4(a). No two coils are of the same weiQht e:ll vary. 

5 . Weekly production requirements for both Qrades of steel 
are apecified at the end of each week, per exhibit A and a attached. Qivinq 
the next weeks. ~equirements. 

,.Jr; 
5(a). Slit coil widths required may ranQe from ~ to 

22" usually in the incremental steps as follows: 

~ 
from 6Y 
fran 13" 
plus 

to 
to 
to 

6" 
12" 
16" 

in t- steps 
in r steps 

1n 1" j"PS 18" 
18y 
20" 
22" 

total 

2. = 1.-t' sizes 
= 12 sizes 
= 4 sizes 

4 sizes 

= ~sizes ¥<> 

5(b). Slit coil poundaQe required may range from sev_ 
eral hundred pounds to several tons in not less than 100 lbs. increments. 

5(c) . Sequence slittinQ for each day is another con
sideration which will be handled separately . Late r investi~tion of this 
problem should also yield savinqs. 

5{d) . For the present qenerally one week ' s inventory 
of slit steel is pennitted between the slittinq operation and the next oper
ation of punchinq . This permdts i&r flexibility in slittinq of coils with
out concern to punching sequence. (However examination of data discloses 
that rule is not fully exercised. - Further comment will be made later.) 

5(e). To further complicate present situation it is 
required to keep steel separate after slittinq by vendor indentifioation for 
qiven special jobs as designed by enQineers. 

6. At all times it is desired to slit a complete coil . 
Coils partially eli t throuqh are not wanted. 

7 . Slitting operation includes trimming of mill coil edge 
and it is desired that this waste be not more than *" on each side or not 
more than 1" waste per coil. Th.is rule establishes minimum waste per coil 
but not applicable to any coil weiqht base for coil widths vary . Minimum 
waste relationship to mill coil width exists. See Exhibit '~". Also if 
subsequent slit coils are reslit, edge trLm waste also results. 
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8. Typical weak ending inventory status reports covering 
current four weekends are O'i Ten in Exhibit "'C". 

9 . Sl it surplus of steel above actual requirements is to 
be minimized. (This rule to be further defined and clarified.) 

Exhibit "G" and 
10i Historical usaqe pattern of various sizes is 
"G ", 

given in 

11. Reslittlnq of slIt coils should be minimized for not 
only extra edge trim waste, results but extra machine set up and labor are 
incurred. 

III . Present Approach to Problem: The present procedure for deter-
mlninq slittinq instructions Is carried out by a clerk (female) under the 
direction of a Production SUpervisor. A Fridan calculating uachine is used 
by the clerk in calculatinq the arithemetlc of the prooedure. The steel 
is slit on a machine which can cut a maximum of six sizes from a coil at 
one time . Since two different kinds of steel silectron and trancor are used, 
weekly requirements must be calculated separately for each kind, but the 
mechanics are the same in both cases. Steel is received from the mdll in 
various sizes of coils as previou~ly listed in II Data . 

1. The Production Supervisor is advised as to what jobs 
must be produced in a given week and can then dete~ine how much steel is 
needed to produce these jobs. The clerk's first step is to combine jobs 
and arrive at the total requirements for the week for each kind of steel. 
See Exhi bits A and B. 

2 . Deduct the amount that is in inventory ( s l it in pr e
vious weeks but not used), from the weekly requirements, (see red figur es 
in Exhibits A snd Bl. The balance is the amount and sizes to be slit . 

3. Combine the sizes that are to be slit toqether from 
a coil. The clerk begins by selecting the larqest size required, then 
fitting in smaller sizes. See Exhibit E. From Exhlbit A the clerk knows 
the largest size of Trancor steel coil to cut from , but wants to avoid 
generating more than the t" edge trim waste which must be trimmed from 
each coil. The clerk also wants to aToid slittinq too many small size 
widths since there is li tUe demand for the small widths. ~eepinq these 
facts in mjnd the clerk has selected a combination of 16" and 13" leaving 
a 1" band of waste. Several questions now come to mind . First, why didn ' t 
the clerk select a 28- coil and use a combination of 16n and 10"1 TWo 
inches of waste would have been generated, and of course this selection was 
hence avoi ded. The second question you may be askinq is why we selected 
13" when there is an excess of 775 pounds ~reated? This is beosuee the 
clerk knows that although the excess would be oreated, some will be used 
the followinq week on another produotion order,(?) and sinoe l3 n is a size 
with a high usage, the remainder wil l probably be used in the near futUre . 
It is in this area that our difficulties arise. Are the beet combinations 
EOssible being selected? 
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4. The clerk then selects from among the coils on hand 
in the Pittsfield Warehouse, the coil weiqhinq the closest to the desired 
weiQht. The actual weight is then recalculated against the desired weight 
to arrhe at the actual pounds that will be slit from the coil. These 
actual flqu:es are entered in the inventory. (Usually this presents no 
problem. since the weight desired per coil can usually be matched closelY 
with the weight of an actual coil. The clerk receives notice of the weiqht 
of each coil of steel as it is received in Pittsfield by the Receiving 
Department. The material handler brings the coils which are desired from 
the ~rehou8e to the slittinq machine and the steel Is slit In the widths 
de81red. ) 

: 



Exhibit A Trancor Steel required to meet production requirements for the 

Week st.rtlnq 2/28/SS 

~ SIZES · ~ 

Production ~olqht I 
14' 

Order , Tona 4t st S 3/ 6 6t 71- 8 8t 9 91- 10 lOi 11 12 13 16 

701340-1 6.8 120e 1300 2S00 000 1700 

-
703661-1 16.1 4800 4400 SSOO 4S00 130 

--
703XS18- 1 32.5 4400 7300 SO 770 ~OOO 390( 00 200 400 1200 

-, 

701424- 2 10.6 1300 2600 2700 000 600 -
Totals- Required 

66.0 OSO( 3901 To Heet Prod . 4800 1300 1200 4400 4400 710 8600 7200 30S 770 000 1700 200 4100 1200 

Schedule 
Deduct- Amounts 
Previously 511 t 2400 SOO 1300 
and not used 
Bal ance-Amounts 
and sizes to be 2400 1300 700 4400 4400 680 860 7200 30S 770 osoe 0000 3900 1700 200 4100 1200 . 
slit 

• sizes ranqe f rom 2" t o 22" 
For simplicity, only those siees are shown which are required for the week's output of 2/28/55 

• 

" 



Exhibit B 
Silectron Steel Required to Me~t Production Requirements 

for Week Startinq 2/28/55 

Prod'.l,.t ic :". Wei'Jht < 
Sizes .~ _____________________________ . __________ ~) 

Ordet I 

703678-1 

703X051-1 

703877-1 

701444-Z 

701455-1 

751921-1 

Totals i:qd. 
to lII~et prvd 

Tons 

23 . 2 

'-7.0 

16.1 

6.2 

2.9 

6. 

Schedu!e 81.4 

Deductamt PreTi~usl 

Belanoe-Amh & 
Sizes tc be Slit 

3 3 -'1 

~(/0Gl 

~30( 

700 

00 

, 

~ >"0 ~ 
0 0" 

311 

• sizes range from N2~ to 22" 

5.>< 7 

,0>"«: , 
, 

)oe 

/f00 

'800 !?DO 

'1·0< I~ 0< 

J- q) > '" 0 ., 
~ .-0 0" <> 

0 <> ., 

I 715 ':i 1 I '-:1: 1 0 I II l :l 1,/ 

31ad /~od 36oJ. <flO --

I I P'Al:l I 

n., "I!JO "/00 

--0.. 3100 '1JOC 

IJ~ OOI v;,oo 
~~o, 3<00 1}OJ 

.... ~ . ~ -:> "\" 6> >::: , ;>. :>.:1 J> .:J , 
·0 '0 0 

'b o~ 't; ~ °0 ~ '1 '" " 

For simplicity, only those sizes are shown which are required for the week's output of 2/28/55 

I.J" II. IP ;;'0 01. "'--

"' "ok 1500 , 
?~" I"'~" -ko 30<: 

-:, .;:> ... .P 

\ 0" v ,,~ 

0 " 0 c.: 



~(:---- Sil.ctron--_~) 

23 23i 24 24 

7146 6648 4004 5104 
6906 7607 5462 5406 
7058 5560 7214 6704 
4564 5085 7474 
6284 4725 7304 
4900 5280 5660 
4426 5110 5285 
6424 5540 5605 
4774 7140 6050 
6454 6586 6665 
6461 6614 66?S 
4940 5461 5475 
6305 5604 5495 
6180 5210 6696 
6440 6474 7644 
4320 5522 8226 
5745 5804 7654 
5824 5120 
7024 6086 
6626 6701 
5650 6664 
4930 6594 
4240 6704 
7144 6784 
6954 6294 
6564 5344 
6544 5216 

6784 
6774 
6774 
6754 
4804 
5084 
6070 
6714 
5308 
5244 
5200 

( 

Exhibit "c" 

Inventory of Jumbo Reels 
Week Endinq 3/18 

(in1bs.) 

Widths 

paqe 1 

~~-- Trancor --~. 

» 28 30 30 

6940 5170 7500 
7100 7280 7820 

7560 7260 
7400 7140 
5120 5740 
6220 6660 
7460 6740 
6620 6.880 
7560 6220 
7700 4700 
7400 6700 
5620 4950 
4960 6320 
6200 1500 
7320 7580 
6130 7950 
6820 7600 
5340 7840 
7340 7780 
6220 7980 
7?00 7440 
6430 7540 
6050 7800 
7900 ;; 5440 
7600 • 
6700 
7140 
6100 
7320 
6520 
7360 

, , 
8120 
6850 
7620 
7700 
7600 
7620 



r Silectron ~ 

23 24 

7146 5462 
6906 7214 
7058 7474 
4900 7304 
6454 5285 
4940 5605 
5745 6665 
5824 8675 
4930 5475 
6564 5495 
6544 7644 
4768 8225 
6454 
4940 

Exhibit He" 
(Cont . ) 

Inventory of Jumbo Reels 
Week Endinq 3/25 

( in lb •• ) 

• 
( Width. ~ 28 

6940 
7000 
5920 

paqe 2 

Trancor ) 

30 30 

5170 7800 
7280 7060 
7560 
7400 
5120 
6220 
7460 
6620 
7560 
7700 
7400 
5620 
4960 
6200 
7320 
6130 
6820 
5340 
7340 
6220 
7200 
6430 
6050 
7900 
5440 
7660 
7140 
7360 
7260 
7140 
6660 
6880 
7560 
7500 
7560 
7640 
7440 
7540 
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~ 

23 

5810 

I 

EY.hibi t "c" 
(Cont . ) 

Inventory of Jumbo Reel s 
Ileek Eodin" 4/1 

( in lb •• ( 

Silectron ) 

23" 24 24tl (!---Wi dt hs --4} , 
7579 3368 7913 
6540 5541 6249 
5433 5905 5465 
6760 5260 6121 
5784 5924 6183 
5184 7560 5865 
5614 8099 4447 
5053 7213 6309 
4981 7746 6425 
5850 7793 6286 
6603 7971 6085 
5430 8256 6357 
7255 6317 
5336 5760 
6259 5533 
7682 8703 
7640 
7378 
7580 
7412 
7496 • 

paqe 3 

,f-- Trancor ---7 

28 30 

5160 7280 
5540 6600 

7880 
7360 
6120 
7060 
7420 
6150 
7050 
6750 
7850 
7160 
6840 
7580 
7460 
7400 
7320 
7340 
7200 
7900 
7700 
7600 
7620 
7500 
7260 
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Exhibi t "c" 
(cont. ) 

Inventory of Jumbo Reels 
Week Endinq 4/8 

(in IbIS.) 

f(------- Selectr on - ------) 

21 22 23 23* 24 24* 

4748 5400 5764 6538 8291 4627 
4377 5096 7110 8180 7890 7896 
2390 4990 7109 8070 8419 7778 
5290 5190 7420 7740 8563 6013 

6020 7823 8209 5307 
7440 8571 7787 7920 
7857 8450 6687 7980 
6090 8287 8621 8190 
7380 7496 6350 8440 
6440 7580 6828 6249 

6603 7870 r- 6183 
5784 7760 6309 
6540 8400 6425 

7035 6357 
8320 6864 
8530 7980 
8157 8360 
6864 8110 
7577 7810 
6926 
7830 
7830 
8287 
8450 
7850 
7840 
7980 
8100 
8360 
8110 
7810 
5905 
7746 
7793 

.. 7971 I 

paqe 4 

f-Trancor~ 

<'-- Width8~ 28 30 

5160 7280 
5540 6600 
6650 7880 

7360 
6120 
7060 
7420 
6150 
7050 
6750 
7850 
7160 
6840 
7580 
7600 
7700 
7620 



Exhibit "e" 
Inventory of Amounts Previously Slit and Not Used 

p!lqe 5 

~ ." ",. 3/ 25 411 ".' 
li 
It 

- 371 
2369, 

~ 
.669 

698 j 3t -%ffi- 3i 

I 
903< 

4 902 ~ 
902 

i I: BI 6illI 

J! 8425 
14 299 

l.45 10407 .431 
t l062 192. 3579 ;340 

-= 7 4757 3~ 3676 
7* )". 

• 
r- Nt +fs¥o- 4770 21 l053 

t ;141 

9! 1578 , SQ ) " 

10 l649 

*~I 0;; 

tmi" 1_4!!..." 1 1 11 

{Continued on next paQ~ 



Exhibit "e" 
Cont. 

pa"" 6 

12 16480 8873 3216 6901 2400 2400 2400 4848 

Hi 2816 2816 25599 
13 9124 14621 28858 29244 806 806 806 7288 

13* 5431 5431 5431 5431 
14 3545 54047 16056 36510 50 3569 3569 3569 

Hi 3006 3006 

15 U73 7126 24610 28399 3000 3000 3410 10890 

16 4888 24651 24465 17651 25551 

17 19886 9929 
18 85674 76683 12252 13825 4246 4246 4246 4246 

20 26998 8104 4767 9672 
22 5374 5374 5374 5374 

• 



Exhibit D 

Edge Trim Waste relationship to coil widths 

Silectrol 

Trancor 

Width of coil 
( Inches) 

20 
21 
22 
23 
23f 
24 
241 
25 

24_3/4 
26 
28 
30 

Waste per coil 
(Inches) 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

~ coil utilization desired 

95.000 
95.238 
95.455 
95.652 
95.145 
95.833 
95.911 
96.000 

95.958 
96.154 
96.429 
96.661 



Coil 
Number 

1 

22 

3 

5 

6 

7 

8 

9 

10 

Exhibit E 
Tranoor Steel Combinations - Week EndinQ 2/28/55 

Width Desired 
Width Combinations of Coil We12ht Waste Excess 
16" - 1200#, 13" - 9751 30 2 250 75 13" - 7751 

14" - 41021 , 8" - 23441, 7-t - 21981 

12~ - 1170QN, 9-!- - 9263-. 
8" _ 78001 

ll-t (2 strips) _ 168581 
6" _ 43981 

ll-t (2 strips) - 15572" , 
6-t- - 44001 

ll- t - 14721, 9" (2 strips) 23041 

10- t (2 strips) - 99961, 
8-t- - 40461 

10" (2 strips) - 9" - 4725" 

9" - 6021, 8-t- - 5682, 7-t- 5018 
4- t - 28431 

30 8 790 

30 29 250 

30 21 990 

30 20 310 

30 3 840 

30 14 280 

30 15 750 

30 20 070 

5-3/4" (2 strips) - 920", 5-t- (3 strips)30 2 400 
13201, l-t- - 1201 

146 0 

487 8" - 1544 
9-t - 1563 

734 0 

338 0 

64 0 

238 0 

525 0 

502 4-t - 443 
7-t - 4161 
8-t - 2532 
4-2301 

40 5-3/4 - 2201 
5-t - 201 
l-t- - 1201 



Exhibit "F" 

Sllectron Steel Combinations - Week Endlnq 2/28/55 

Reel Width Desired 

Number Width Combination of Reel Wei9ht Waste Excess -
1 18" - 9162 5T- - 28001 24" 12 216 254 0 

2 18" - 20639 6" _ 6880 24* 28 092 573 

3 16" - 6700 7" _ 29331 23* 9 846 210 7" _ 633 

4 15" _ 1396 8" _ 3943 23-1" 11 585 246 8" - 1 043 

5 14" - 4103 9" - 2637 23* 6 886 146 0 

6 12" (2 strips) 3600 24* 3 675 75 0 

7 11" - 6700 (2 strips) 2at 6 852 152 0 

8 lot- - 3696, 7t" - 2640, 24i 8 624 176 6" - 1 092 
6" - 2112 

9 10" (2 strips) - 7700 3" - 1155 23* 9 048 192 3" - 955 

10 9i - 1501, 8* - 1343, 2at 3 555 118 9i - 101 
3-3/4 - 593 

11 gil (2 strips) - 15320 4t" - 3617 23 19 575 638 9" - 4907 

12 8t" - 6337, 7t" - 5592, 2li 16 029 559 4_3/4" - 3141 

4-3/4 - 3541 8t _ 480 



Width 

li" 
1-3/4" 
2" 

*" 2i" 
2-3/4" 
3" 
3*,' 
31" 
3_3/4" 
4" 
4i" 
41" 
4_3/4" 
5" 
5*,' 
51" 
5-3/4" 
6" 
61" 
7" 
7r 
8" 
81" 
9" 
91" 

10" 
lor 
11" 
111" 
12" 
13" 
14" 
15" 
16" 
18" 
181" 
20" 
22" 

Exhibi t: "G H 

Historical Weekly Usage Pattern of Various Coil Widths 
(Total for both Tranoor and Sileotron) 

1/1/53 _ 6/30/53 

90 
585 

1695 
730 
440 

1660 
1570 
2095 
2065 
1970 
3460 
2815 
5735 
4450 
6150 
7225 
7820 
2905 

16330 
11395 
17955 
15565 
25485 
13605 
23500 
16040 
29550 
11555 
27550 
18310 
40605 
30850 
44150 
30020 
42120 
49100 
35890 
25635 
19290 

10/1/53 _ 3/30/54 

465 
450 
475 
910 
310 

1520 
2730 
1915 
1720 
1715 
4495 
3155 
6690 
3315 
8665 
6935 
7265 
3995 

15395 
5335 

11965 
10955 
21580 
7625 

18700 
14995 
22635 
12615 
20760 
13190 
46205 
25830 
38905 
18870 
34790 
33810 
12855 
17570 
16755 



, 
, < • I 

Width 

18" 
14" 
16" 
12" 
18t" 
13" 
15" 
10" 
11" 
20" 

8" 
9" 

22" 
Ht" 
7" 
6" 
9t" 
7t" 
8t" 

lot" 
6t" 
5t" 
5t" 
5" 
4t" 
4-3/4" 
4" 
5-3/4" 
4i" 
3t" 
3"" 
3-3/4" 
2" 
2-3/4" 
3" 

*' 1-3/4" 
2!" 
It'' 

Historical Weekly US4Qe Pattern of Various Coil Widths 
in order of qreatest usage 

1/1/53 - 6/30/53 Width 10/1/53 - 3/30/54 

49100 12" 46205 

44150 14" 38905 

42120 16" 34790 

40605 18" 33810 
35890 13" 25830 

30850 10" 22635 

30020 8" 21580 

29550 11" 20760 
27550 15" 18870 
25635 9" 18700 

25485 20" 17570 
23500 22" 16755 
19290 6" 15395 
18310 9t" 14995 
17955 11t" 13190 
16330 18t" 12855 
16040 lOt" 12615 
15565 7" 11965 
13605 7t" 10955 
11555 5" 8665 
11395 8t" 7625 

7820 5t" 7265 
7225 sin 6935 
6150 4t" 6690 
5735 6t" 5335 
4450 4" 4495 
3460 5-3/4 " 3995 
2905 4-3/4" 3315 
2815 U" 3155 
2095 3" 2730 
2065 3t" 1915 
1970 3t" 1720 
1695 3-3/4" 1715 
1660 2-3/4" 1520 
1570 2t" 910 

730 2" 475 
585 It'' 465 
440 1-3/4" 450 
90 2!" 310 



MEKl: B. C. 'lhrond .. n 

6OBJECT: Trando"".r ~l1ttinq ProM_ 

After reyiewinQ' the data presuted on the 'l"rllJUlfon:or BlittinO' probUa. the fo1-
lcnrlno oot\olusion. wre rMch~: 

1. !he ~.'ftt IWlnual approach 1. nlatively inaxpeneiye to operate and 
apparently lnexpena!ye in tera. 01 In.eatorle. and waate. It i. not ~.t.ly 
.yl~nt •• to why WI should be eo; howeyer, It My be that the nature of the 
d.lta 1_ "oh •• to l.nd it •• U to ailtPl. IWIJUlucptillal-type eolutiona. 

2. It Linear Progza.t.iDq or optW sino approach to the lIbol. probl .. can 
be l>'><tul.ted in tllZlJlS "ilIIUar to that ""eel liT II. B. f:alYeson in hio "Lin. Bal
ancino Pzobl.". 'J.'h.e ecmpUOI.t!nq factor b.ere icc the defiUUon of a b18io unit, 
.ince the .~.ilabl. reel ,1se, diller eo qr .. tly one f~ the other. 

3. :n.. 01.., Of • Linear ProqJ'UlIOl.nq oohUon for the whole problem mont 
... 11 be prohibited, hove .. r, oertaln intuith. asoumpUona .m:1qht be ado whlell 
would roduco the ",,"Itude of tha .. z!oblo portion of the probl .. to a handlaobl • 
• i ••. 

•• It lIDuld 1I0t be a dlffloult _" to wt.t. the lIAlIual procedure on 
• Lar;o-Scale Dig! tal ec:.putu (or m.ed.it:lt. e1zed ODe, for that .. tt.d 4' but • 
eMU would haft to »> dbeonred for #'Oduoino ~r.tJ. .... IJ r.s.ndoa .... dat •• of 
the in! tial .oluUon ao that a .orl.o of IIDn-ndUAdant tri4lo 00014 be _do. I!y 
a ... elution of tb renl t. of Nab. of the .. trials In brae of WIlat. 'fAoter cost 
ard In.,.entol'Y expen .. , a nlecUon ot tho be.t eolutton ccl1lt;l ~ made. 

&. With adaqute otll<ly on an actual IIOdol .. ch .. I propoaed UoTO It would 
be a "aUT.I)' .!apla aatter to det.mino the clillltdbu.t1on of COlt. for ... utoua 
.oluticM to the tc .. io If'Mkly probl_. For 1nltaJ\oa, it a1ght be e ... ldent that: 
the lnher&nt "'.r1aUol\. i. of such. GIAlI _onitude that • at_pIe MJUlol meijl.od 
wollld be -tar .uplrior ilt tanu of total ocat . 

~ . \'h. "",.",,1 ... thod nlOht ",,11 be !EproTeeI b)' .. tobllohinq IIOrd rlqid 
eoq:blnatorial rul,ea .nd I •• , rigid i"'fut,ory 'l'eotrtDtlona. l'hh moht well be 
uploreel U.ro11Q!l ABC .... lTd. of hlstorloal r~r ... to "nd Itll<Iy of aotual 
lRTcntory uperlenee both veek-bj'-weU and adC1lllOUlatil' •• iaee lb. new pJ'OQTU1 was 
In! tiated. 

In. condua!on thett, if the ilo~.1I' haYe bnzI. qreat GOugh O'fer the past fW'COrlth. 
jlatlfioatlon could be found for tile approach oUVll'!oteel in .tor- • and S. '!hen 
If th1a .tudT ohDn Adequate sadnqa pot.tial batwen fu be.t and worat pla •• 
work on step. J and ~ would be of uri t. It the l'rennt coat_ An low er th_ 
initial cc:apt;rt.er work indiou..e little TAr abllitJ in tfxpen.M then attention 
.hbul4 be dlroctO;! to .tap a aDd ~roT-m of the ""Rnal ... thod •• 

g. Grad 
6/2/SS 

I 
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Exhibit A Trancor Steel required to meet production requlrem~nts for th9 

Week St.rtinq 2/28/55 

(0 SIZES· ~ 

production eiqltt 1 
14' Order I Tons 4t 5f 5 3/ ~ 6 6f 7t 8 8f 9 9t 10 lot 11 12 13 16 

. .-
701340-1 6.8 1200 1300 2500 000 J700 

-
703661-1 16 .1 4800 4400 5500 4500 130 

703X518-1 32 . 5 4400 7300 50 770 0001 f!390C 100 200 400 1200 -. 
701424- 2 10. 6 1300 2600 2700 000 600 -
Totals-Required 

66.0 120C OOOC fmOC To Meet Prod. 4800 1300 HOC 4400 710 8600 7200 305 770 050 1700 200 4100 1200 

Schedule 
Deduct- Amounts 
Previously 511 t 2400 500 1300 
and not used 
Bal ance-Amounts 
and sbes to be 2400 1300 700 4400 4400 680 860 7200 305 770e 0500 OOOC 3900 1700 200 4100 1200 

• 
ali t 

• sizes ranqe from 2" to 22" 
For simplicity, only those sizes are shown which are required for the week's output of 2/28/55 

, 



Exhibit B 
Silectron Steel Required to Me~t Produotion Requirements 

for Week Startinq 2/28/55 

Produrtjcr. Weiqht ( 
Size • • ~ ________________________________________ ~) 

Ordet' # Tons 3 :J?" 4~ ¥}" 51< ~ 7 7k 3' 8~ 7 14- 10 ItIs. IL t:l 1"/ I.)" II. IcP ~;;;""-

703678-1 23.2 ~""" .. Nc<l .3/0() 1600 '/'00 '110 ~ " 0 ;;:1500 

703X051-1 27.0 74a) 
". 

''ko t::300 ~~O: ~~ 
703877-1 16.1 .Joe .3oc j"Zo, l iJO "/ Or::. 

701444-2 6.2 700 /fOO ~ ... 3100 'f)", 

701455- 1 2.9 ~oo ~&'oo S'Oo '" o. ioo 
~o< I .. oc ~o !too 1700 

751921-1 6. 

Totals R"qd. 
to meet prod 
Schedule 81.4 

.,., >. .;0...> .. 'B. >", '" "'.1 
,. J ~ /y "" l::: ...> 

"':? 0 0 " or .., , ;>0 :>;, J> .:J /\ ; 0 0" 0 °0 " <:> 'b "'e- ., ' 0 'b '0 'b 00 
0 0 0" °0 't " 0 0 <-

Deductamt Preyiousl 51! 

Balance-Amh & 
Sizes tc be Slit 

... sizes range from "2" to 22" 
For simplioity, Qnly those sizes are shown whioh are required for the week's output of 2/28/55 



~<---- Sllectron--_4) 

23 23i 24 24 

7146 6648 4004 5104 
6906 7607 5462 5406 
7058 5560 7214 6704 
4564 5085 7474 
6284 4725 7304 
4900 5280 5660 
4426 5110 5285 
6424 5540 5605 
4774 7140 6050 
6454 6586 6665 
6461 6614 661!' 
4940 5461 5475 
6305 5604 5495 
6180 5210 6696 
6440 6474 7644 
4320 5522 8226 
5745 5804 7654 
5824 5120 
7024 6086 
6626 6704 
5650 6664 
4930 6594 
4240 6704 
7144 6784 
6954 6294 
6564 5344 
6544 5216 

6784 
6774 
6774 
6754 
4804 
5084 
6070 
6714 
5308 
5244 
5200 

( 

Exhibit He" 

Invent ory of Jumbo Reels 
Week Endinq 3/18 

(in lb •• ) 

Widt h. 

. 

• 

p!ge 1 

~(-- Tr.ncor --~. 

» 28 30 30 

6940 5170 / 7500 
7100 7280 7820 

7560 7260 
7400 7140 
5120/ 5740 
6220 6660 
7460 6740 
6620 6880 V 7560 6220 
7700 4700 
7400 6700 
5620"- 4950 
4960""- 6320 
6200 7500 
7320 7560 
6130 7950 
6820/ 7600 
5340 7840 
7340 7780 
6220 7980 
7200 7440 
6430 7540 
6050 7800 
7900 7060 
5440' 
7600 / 
6700 
7140. 
6100 "-
7320 
6520 
7360 
8120 
6850 
7620 
7700 
7600 
7620 



E- 31 laotron ~ 

23 24 

7146 5462 
6906 7214 
7058 7474 
4900 7104 
6454 5285 
4940 5605 
5745 6665 
5824 8675 
4930 5475 
6564 5495 
6544 7644 
4768 8225 
6454 
4940 

Exhibit "C'" 
(Cont. ) 

Inventory of Jumbo Reels 
Week Endlno 3/25 

( In lb •• ) 

• 
< Widths ) 28 

6940 
7000 
5920 

paqe 2 

Trancor • 
30 30 

5170 7800 
7280 7060 
7560 
7400 
5120 
6220 
7460 
6620 
7560 
7700 
1400 
5620 
4960 
6200 
7320 
6130 
6820 
5340 
1340 
6220 
7200 
6430 
6050 
7900 
5440 
7660 
7140 
1360 
7260 
7140 
6660 
6880 
7560 
7500 
7560 
7640 
7440 
7540 



, 
23 

,810 

Exhibi t ''C'' 
(Cont.) 

Inventory of Jumbo Reels 
\ieek Endlnq 4/1 

(In lbs.( 

snectron ) 

23t 24 24t ( WIdths 

7579 3368 7913 
6540 5541 6249 
5433 5905 5465 
6760 5260 6121 
5784 5924 6183 
5184 7560 5865 
5614 8099 4447 
5053 7213 6309 
4981 7746 6425 
5850 7793 6286 
6603 7971 6085 
5430 8256 6357 
7255 6317 
5336 5760 
6259 5533 
7682 8703 
7640 
7378 
7580 
7412 
7496 

page 3 

+-- Traneor----7 

28 30 

5160 7280 
5540 6600 

7880 
7360 
6120 
7060 
7420 
6150 
7050 
6750 
7850 
7160 
6840 
7580 
7460 
7400 
7320 
7340 
7200 
7900 
7700 
7600 
7620 
7500 
7260 



, 

Exhibit "e" 
(cont. ) 

Inventory of Jumbo Reels 
Week Endi nO' 4/8 

(in lbs.) 

ff------ - SeleeHon - ------7) 

21 22 23 231- 24 241-

4748 5400 5764 6538 8291 4627 
4377 5096 7110 8180 7890 . 7896 
2390 4990 7109 8070 8419 7778 
5290 5190 7420 7740 8563 6013 

6020 7823 8209 5307 
7440 8571 7787 7920 
7857 8450 6687 7980 
6090 8287 8621 8190 
7380 7496 6350 8440 
6440 7580 6828 6249 

6603 7870 6183 
5784 7760 6309 
6540 8400 6425 

7035 6357 
8320 6864 
8530 7980 
8157 8360 
6864 8110 
7577 7810 
6926 
7830 
7830 
8287 
8450 
7850 
7840 
7980 
8100 
8360 
8110 
7810 
5905 
7746 
7793 
7971 I 

page 4 

(-Trancor~ 

<'--- Widths-;> 28 30 

5160 7280 
5540 6600 
6650 7880 

7360 
6120 
7060 
7420 
6150 
7050 
6750 
7850 
7160 
6840 
7580 
7600 
7700 
7620 



, 

Exhibit "e'" 
Inventory of Amounts Previously Slit and Not Used 

<I!~'----3-1,11-118- ~! i;, '-I1 --'~/s' 
1 .. 
.t 

4 

6 

7 

'J.9, 
lJ"l9 

~ ~~ it 1/4]~ 1m :lliI I 
3062 1928 3579 6340 

4757 3051 3676 ~ 
5682 3807 1282. 10853 

10". 10138 

~8 

558 

618 

1479 

993 

f! 
)4] 
)48 
;36 

5976 

I~ 

11 

::::illL 
{Continued on next paQ~ 

3/., 

"8 

~8 
l810 

=mi= 

~ 

:31 
5430 

~ 
136J 

1655 • 

. 5027 

m 

• 

paQe 5 

'1< . 78 ~ 

~ 
". 558 

"., 
6] 618 

,.J 'o'u 

!i 
14/. 

189. 
ou. 

4'.' "0' 

ji 1= 
16108 

0"0 
14609 

9U'U <101._ 

.lliE ~ • 

21197 
2 6430 

2706 



Exhibi t "G" 
Cont. 

page 6 

12 16480 8873 3216 6901 2400 2400 2400 4848 
121 2816 2816 25599 
13 9124 14621 28858 29244 806 806 806 7288 
13i 5431 5431 5431 5431 
14 3545 54047 16056 36510 50 3569 3569 3569 
141 3006 3006 
15 1173 7126 24610 28399 3000 3000 3410 10890 
16 4888 24651 24465 17651 25551 
17 19886 9929 
18 85674 76683 12252 13825 4246 4246 4246 4246 
20 26998 8104 4767 9672 
22 5374 5374 5374 5374 



Exhlbl t D 

Edge Trim Waste relationship to coil widths 

5ilectrol 

Trancor 

Width of coil 
(Inches) 

20 
21 
22 
23 
2St 
24 
24t 
25 

24_3/4 
26 
26 
SO 

Waste per coil 
(Inches) 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

\ coil utilization desired 

95.000 
95.238 
95.455 
95.652 
95.745 
95.833 
95.917 
96.000 

95.958 
96.154 
96.429 
96.667 



Exhibit E 
Trancor Steel Combinations - Week EndinQ 2/28/55 

Coil Width DeBired 
Number Width Combinations of Coil Wei2ht Waste Excess 

1 16" - 12001, 13" - 9751 30 2 250 75 13" - 7751 

12 14" - 41021,8· - 2344#. 7-1- - 21981 30 8 790 146 0 

3 12" - 11700", 9-1-" - 9263", 30 29 250 487 8" _ 154~ 
8" - 78001 9-1- - 1563 

4 11-1- (2 strips) - 168581 30 21 990 734 0 
6" - 4398# 

5 11-1- (2 strips) - 15572", 30 20 310 338 0 
6-1-" - 44001 

6 11-1- - 1472/, 9" (2 strips) 23041 30 3 840 64 0 

7 10-1- (2 strips) _ 99961, 30 
8-1-" - 40461 

14 280 238 0 

8 lO'~ (2 strips) _ 9" _ 4725" 30 15 750 525 0 

9 9" - 6021, 8-1-" - 5682 , 7-r' 5018 30 20 070 502 4-t - 443 
4-t - 28431 7-t - 4161 

8-t - 2532 
4-2301 

10 5-3/4" (2 strips) _ 920", 5-r' (3 strips)30 2 400 40 5-3/4 - 2201 
1320/, l-r' - 1201 5-t - 201 

1-1-" - 1201 



· . 

Exhibit "F" 

Slleotron Steel Combinations - Week Endinq 2/28/55 

Reel Width Desired 
Number Width Combination of Reel Weiqht Waste Excess --

I 18" - 9162 5t" - 28001 24" 12 216 254 0 

2 18" _ 20639 6" _ 6880 24* 28 092 573 

3 16'"' _ 6700 1'" - 29331 23!- 9 846 210 7" - 633 

4 15- - 7396 8'"' - 3943 23t" 11 585 246 8" - 1 043 

5 14" - 4103 9" - 2637 23!- 6 886 146 0 

6 12" (2 strips) 3600 24* 3 675 75 0 

7 lIN _ 6700 (2 strips) 22!- 6 852 152 0 

8 lot" - 3696, 7t" - 2640, 24t 8 624 176 6'"' - 1 092 
6'" - 2112 

9 10" (2 strips) - 7700 3" - 1155 23t 9 048 192 3" - 955 

10 9t - 1501, 8t - 1343, 22!- 3 555 118 9t - 101 
3-3/4 - 593 

11 9" (2 strips) - 15320 4t" - 3617 23 19 575 638 9'"' _ 4907 

12 8t" - 6337, 7t" - 5592, 21!- 16 029 559 4-3/4" - 3141 
4- 3/4 - 3541 8t _ 480 



•• 

Width 

1t" 
1-3/4" 
2" 
2i" 
2t" 
2-3/4" 
3" 
3t" 
3t" 
3-3/4" 
4" 
4i-
4t" 
4-3/4" 
5" 
W' 
St" 
5-3/4" 
6" 
6t" 
7" 
7t" 
8" 
8t" 
9" 
9t" 

10" 
lOt" 
II" 
11t" 
12" 
13" 
14" 
15" 
16" 
18" 
18t" 
20" 
22" 

Historical Weekly Usage Pattern of Various Coil Widths 
(Total for both Trancor and S11ectron) 

1/1/53 _ 6/30/53 

90 
585 

1695 
730 
440 

1660 
1570 
2095 
2065 
1970 
3460 
2815 
5735 
4450 
6150 
7225 
7820 
2905 

16330 
11395 
17955 
15565 
25485 
13605 
23500 
16040 
29550 
11555 
27550 
18310 
40605 
30850 
44150 
30020 
42120 
49100 
35890 
25635 
19290 

• 

10/1/53 - 3/30/54 

465 
450 
475 
910 
310 

1520 
2730 
1915 
1720 
1715 
4495 
3155 
6690 
3315 
8665 
6935 
7265 
3995 

15395 
5335 

11965 
10955 
21580 
7625 

18700 
14995 
22635 
12615 
20760 
13190 
46205 
25830 
38905 
18870 
34790 
33810 
12855 
17570 
16755 



Width 

16" 
14" 
16" 
12" 
18t" 
13" 
15" 
10" 
11" 
20" 

8" 
9" 

22" 
11T" 

7" 
6" 
9t" 

~t: 
lot" 

6T" 
ST" 
5t" 
5" 
4t" 
4-3/4" 
4" 
5-3/4" 
4r 
W 
3T" 
3-3/4" 
2" 
2--3/4" 
3" 
2t" 
1_3/4" 
2i" 
IT" 

Exhibi t Gl 

Historical Weekly UsaQe Pattern of Various Coil Widths 
in order of Qreateat usaqe 

1/1/53 - 6/ 30/53 Width 10/1/53 - 3/30/54 

49100 12" 46205 

44150 14" 36905 

42120 16" 34790 

40605 16" 33610 

35890 13" 25830 

30850 10" 22635 

30020 8" 21580 

29550 11" 20760 

27550 15" 18870 

25635 9" 16700 

25465 20" 17570 

23500 22" 16755 

19290 6" 15395 

16310 9i" H995 

17955 nt" 13190 

16330 18t" 12855 

16040 loT" 12615 

15565 7" 11965 

13605 7T" 10955 

11555 5" 8665 

11395 8T" 7625 

7620 5t" 7265 

7225 5r 6935 

6150 4T" 6690 

5735 6t" 5335 

4450 4" 4495 

3460 5-3 / 4" 3995 

2905 4-3/4" 3315 

2815 4t" 3155 

2095 3" 2730 

2065 3t" 1915 

1970 3T" 1720 

1695 3-3/4" 1715 

1660 2-3/4" 1520 

1570 2t" 910 

730 2" 475 

585 It" 465 

440 1-3/4" 450 

90 zt" 310 


