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TNFLUENCE OF ITEM CHARACTERISTICS ON REQUIREMENTS DETERMINATION
~ (INDUSTRY)

6 Decembér,1948

COLONEL WEAVER: Gentlemen, thls morning we are. gathn;ed together
to discuss that very intriguing questionﬂ ‘"The Influence of Item Charac—
teristics on Requirements Determination." . I see many smiles. The lec—
turer this morhing comes from a large industrial company. - He will dis-—
cuss the'problem as it has been encountered in that organization, '

As you recall we have had two previous lectures on this subject,
one from Dr. Stelner, who presented the problem from the level of the
National .Security Resources Board, and thé other from General ilontgomery,
who attacked the problem from the 1evel of ‘the Department of the Army,
General «Staff, This lecture is the third. and conciudlnr one of. the

series on. this matter. «

Our soeaker thls mornlng has had broad tralﬁ;ng Qnd varled exper-
ience with man v important lelS.v.OnS of the General Electric Company since
his graduation from the UhlversAtv of Kansas in 1935 as an engineer, 1
wish to welcome to our nlatform lir, H, Ford Dickie, presently Production
Manager of the Aeronautic and Ordnance Svstems DlVlslons, Geﬁeral Electric
Comnanv, Schenectadv. Hr. chkle. -

lﬂi DICKIE: ‘Thank you, Co*onel Jeaver., I couldn't help smiling
myself when I heard this subject the first time—"The Influenice of ITtem
Charactorlstlcs on Requirements Determination," I was stumped, so I -
went over' to sée our expert on methods. He read and rereaq the title,
finally he looked very hrofound and said—"Huh?"

- First, I would like to reduce the subject to its most elementary
terms~—3ast "Good Ordering," or, 1f you IlSh "Determination. of fconor—
1cal Order Quantities," : :

Though Colonel Weaver: has done me.more than justice in his 1ntro~
duction, I would like to go just a little further and tell wvou a bit
more ‘about "my career," I had a very successful start in life—selling

newspapers. I liked selling newspapers, because 1 whenever one of those
"cruc1al moments" came when you just had t0 have money for some real
necessity, like buying a Valentine for your best girl, you had cash in.
your pocketb, tanglble liquid assnts. :

Then I thought I would graduate from just selling newsSpapers. Now,
in Kansas when I was boy, it was the fashion to raise rabbits. rid any
of you fellows ever raise rabbits, I did—Ilots of them. I worked much
harder raising rabbits than I did selling newspapers: yet when one of

-
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those financial necessities arose, I found myself without a cash surplus.,
It was all invested in rabbits, lettuce, and other phases of the business.

There had been just;one~overoight. "I had not studibd the funda-
mentals of inventory control., If I had gone to the. encvclooudlg, I would
have found that, "Young rabbLts broed when ‘they are about six moriths old
but they do not 'attain their full growth until they are a year old," To
an inventory control man that means 26 weeks stock of raw materials and
another 26 weeks of work in process., :

' Now, if a boy 1nvasts in one pairp of rabblts when he starts high
-school four years later at ?rmduat on he should show sales of around
200 full~grown rabbits and an 1nve1tory balance of 450 rabbits. This -
means he would have a.large inventory of rabbits and would have. cashed
in on relatively few with little profit for his living expenses. S0,
long before my graduation from high school, I suspected that I should
have staved in the newspaoer business, -

“Since no one herb admitted that he lmew anything about the rabbit
bu81ness, maybe a chart will re;resh some mewories—chart 1, rage 19,
That:chart ShOWb the rabbit business as the artists at General Electrlc
seejit. Now 1bt us 1nvestlgate ‘this newspaper ou81ness.

' A newsboy. flnds hm can llquld te his anentory_investment every day
and thereby realize 365 turnovers a year, or 366 on leap year. With an
investment of $4 or $5, he makes a profit of around $1 a ddV. '

LY

Now, in chart 2, D“”e 20, we see the Art Departmont'" idea of a-
successful "newsboy" and harried,popcorn "mgrchant! with vnve 1tory
trouble, IR

- Let us look serlously at the broad, besic prlnclﬁles of any busi-
ness. TFirst of all, businesses are Obbruﬁeﬂ to make money Lb 'is not
just dollars that count either; it is the percent of rbuurn on tHe in~
vesbnent that determines success, - :

Let us say that the General he;e in chart 2, page 20, and T got
together and we invested $1,000 in popeorn, machinery, butter, salt, and
‘boxes. Chart 3, page 21-¢et us say we made $500 prof fit a year, That
is exceptionally good bscause it is a 50 percent return on our investment
If General Elecurlc, on the other hand, made @500 profit a year, they
would very soon go out of business, bucause acco”dlng to the 1ast re—
port I saw, it cost $22,500 just for postag e and, statlonerj to distribute
the quartesrly leldend S S

'So the point is this: Tt is the return on the investment that .
. counts, You have a numerator of -net profit ‘and a denominator of total
invgstment, That total investment, the denominator, is the thing at.

2
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which we want to look. In a large’ cornoratlon about 80 nerceﬁt of that

'v:denomtnator may p0551bly be in- 1nventory.ﬂ

. "0h,t you say, "that can't be," Stop and think. Every large cor—
vveporatlon has a treasury department which holds bonds, cash, and liguid
assets so the individual operating wit's investment is largelr in build-
ings, machlnery, and inventory, The former items are subject to debre~
ciation which may be substantial in an older corporation,  So, you find
most of your investment in inventory., Where we operate a Navy Plant, so
far as we are concerned nearly 100 nercent of that investment denomin-
ator is in 1nventorv. So now we ‘see that the control of inventory is
all 1mportant as a basic fundamental in the. oneratlon of any bu31ness.

EFFECTS OF TOO HIGH ANfIFVENTORY

Let us assume that we go. along w1th the General selllng popcorn
and forget about inventory control. He seems to have too much 1aventorﬂ
What happens when he has too much inventory? TFirst of all, he loses a
percentage of return on his 1nvenuory. Here we see the popcorn business
with sales of $1,100 a year., We see that the cost of sales is $1,000,
so the - Droflt is $100 If there is $1,000 worth of inventory, there 1s
a 10 peroent return on the 1nventcrv 1nvestment. If we - can reduce that
inventory to 100, we would have a nice 100 percent return., So if the
_inventory is too high, the percentaﬁe o¢ return on our inves tment is
going to be too low, :

Next, if “the General has been operating with a $100 inventory and
then de01des to build it up to wl OOO-then he has the problem of ac—
quiring funds. He can draw it out of the bank, where he is getting
interest on it, or borrow it and pay interest, Added capital has to be
obtained, whlch is an expensive process plus either the loss of interest
or the cost of paylng 1nterest

, Ncw, if the General had decided that he would like to have $1,000
worth of popcorn as his inventorv, he has more potential deternoratlon
to worry about, I understand that weevils, mice, and mold all attack
pbpcorn. A : ' ‘

Engineering advances can serlously effect his popcorn business.
Tet us assume that he has $1,000 worth of "Iowa Standard" popcorn.
‘What happens where there is 1ntrocuced a new "Super—Colossal" popcorn?
" Well, you can't sell Standard popcorn when there is "Super—Colossal"
on the market, Of course, you can sell some of it, but as you try to
sell it your sales will fall 01f and your prof 1ts become less,

You can trv dumnlnr the "Iowa Standard" on- the open market, Let
us assume that we do, and sell it for $500, a loss of ‘$500, We have
“lost five years' profits by this one error in'inventory management.
That might be more technlcally called an obsolescence loss. , :
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Now, more space is required for a lar er 1nventorv._ The General
has had to rent a whole barn in which to store his extra popcorn., There
would be increased. insurance on that added investment,. He has extra
pny51cal handling expense, he will have to- “turn the popcorn over to keen
it from getting musty. Then, of course, there is the possibility of a
Jloss in a declining mariet, also additional taxes, so we do indeed have
all sorts of “inventory trouble. ’ - -

EFFECPS OF TOO LITILE TNV“IN"’O’%Y

The foregoing problems are all. orem sed on the fact that the inven—

tory was t0o larre.. Let us assume that the General aporeclates that

wl 000 worth of inventory is too much and so he reverses his policy and
carries only ten cents worth of inventory. What haprens then? Ten
cents worth is what vou get in one of those small boxes in the corner
“gtore, There is a great deal of time spent by the General just running
to the grocery store to buy another ten cent box of popcorn. To be

more technical vou have a high»ondering eXpense.

You have a low machlne outout becausg every time you must warm up
the corn nopper, and you will nrohably have to throw away the first
batch which usually gets burned. - Then Just as you set up, rou run out
of popcorn and have to go back and ourchase more., You have hlgh Spoil—
age because of short runs, You have high cost -of material due to in~

_adequate order quantities.’ o :

.There is another very imnortant point., You ma?“have 'higher than
ant1c1nated inventory because of - low. shlnments due to stock’ denletlon.
Your 1nventory goes up becausa vou reduced it too far, '

The above principle was forcibly brougnt to my attentlon while
ordering transformer materials, I considered myself infallible when
I first got out of college and with my 20~inch slide rule and a cownlete‘
set of books on various materials, I started ordering transformers with
a Talse confidence. .

The Production Division was operating with about a two-month supply
- of porcelains on hand, They took up a lot of space that we needed feor
ether things. So I decided I would fix that in short order., I .started
reducing and trimming dovm, and n»retty soon porcelains were coming in
just the day before we needed them, T was very proud of my first suc—-
cess in redu01ng inventory. - ' .

My overconfldence was short—lived because ver: shortly the kiln in .
the Porcelain Plant broke dovm—one of these tunnel kilng about 500 feet
long——and so no porcelains came out. I had reduced the inventory of
inexpensive pieces, but in the méantime we were getting in all that.
coprer that goes into transformers and getting in silicon-steel, teons
of it a dﬂv, with nothing being shipped. We .were getting steel sheet,
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expensive 1nsulat1nﬁ 0il, swztches, and connectors, We wvre gettlng
in averythlnv excent those relﬂtlvelv 1nexnenslve 1nsulﬁtors.

“So vou can reduce 1nventorv go far that you-are running vour in-—
ventorv up by reducing vour shloments. ‘Never forget that, the best
‘way to reduce 1nventorn is to shlo it out the back door. We will em—
phasize that agaln later. :

Now, we see that we cen't have too much 1n"entorv or we are in the
same trouble as the General is in, e can't have too-little inventory
" or we are in worse trouble, we are missing out on our shlpmenus.- 30 we

“hawve to oontrol inventorv.;iHow‘are'wo woinoeto do that?

, First, we. have to set up a measure of 1nventorj. ‘A measure of in-
ventory is based. upon the definition that: el

TURNOVER . Qutput - (Anniual Rate)
" Average Inventorv v

I thlnx tnls chart shows 1t falrlr Well—-chart 4y page 22’ Assume we
ar¢ going to bUJ and use 1, OOQ pleces during the course of the year.
Say you brlng in your 1, OOO pieces at the boglnnlng of the year, At -

. the end of the year they have - gone out the back door, Now, the average
_inventory during the year. 13 500 oleces. The total output is 1,000 and
your turnover is two.

Mevbe a better wav of d01ng it .is to order 250 oleces at a time
and order four times a year, You then have an average 1nventorw of
125 pieces, while still’ getting 1, OOO out the back door, You have a
turnover of\elght So first of al L, we have to be able to measure the
‘problem with whlch‘we,are working.

;

’

The nexi ooint may well be emoha51zed because 1t offers as great

‘a field for ‘the Armed Forces as for industry,. We should try to simplify
the inventory proolen, 81mollfy it by standaralzatlon. Let us look at
what one progre831ve conoanf is domng today
N Here we see a\stanoardlzatlon plcture-chart 5, page 23. This is
‘not a General Electric. experience but to make it more effeotlve I will
tell vou that it is a real example of ‘a good long-ope: atxnvs-eff1c1ent
organlzatlon._ You'wonder how thev could be efficient when they can do
this sort of thing, It is my convmctlon that the same enthusiastic and
intelligent approuoh will Dvoduce comnarablo results on the magorlty of
manufactured produots. :

You see here in ‘this chart a comoarlson of the old and news; the
0ld setup had 15 cathilogue numbers to cover a given range of apnlica—
tlons, the new: setup has only 6 catalogue numbers to. cover this same
range, Before 81mp11flcatlon3 it took 952 perto to make this one ‘switch;
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now: it takes only 244 parts, There were 51 percent. common parts
before; now there are 94 percent common parts, Here is the payoff:
They used to get out 550 swibches psr man per week. Now they get
out 1,350 per mwan per .week. .. . . e '

' Next, I say that you have to analyze the problem. - If vour wifels
‘budget is out of hand, you don’t start by saying: "My dear, let me see
what you are spending for salt, pepper, vinegar, tooth picks," WNo, -
You look into the meat bill, Tt is the sahe thing in industry, though
less obvious. Too often we find no orders baing audited because there
are too many to start on or they are spending a large amount of time
-checking all the orders-—chart 6, page 24, If they make 2 good study,
they will find that by lookinz at 130 Perecent of the orders that went
out,  thev could control 95 pereent of the value of their purchases,

Or if you need less control, you can audit only 10 percent of your
orders and be controlling very closs to 80 percent of the value of
incoming materials. S0 for to control.inventory: (1) Measure inven-—
tory, (R) standardize, and (3) analvze, ‘ :

Then there 1s one other fallacy I would like to discuss (illus~—
trated by chart 7, page 25). Let us assume thHat o paw casting is the
first item of material to come in as illustrated by the start of the
menufacturing cycle on the lowsr left. On this longest sycle item,
‘the ordinate will represent time; the abscissa illustrates build-up
of material, labor, and overhead dollars until you have the total
‘value of the product, Let us say that the time across the horizontal
is 10 weeks. The final column on the right is the total manufacturing
cost of the product., No profits or commercial expenses have been
added, « - . : o : ‘

- Now, the raw materials’requiring the longest manufacturing cvele
arrive first. Possibly the last item to arrive might be a name-plate
screw which would be added Just before shipment.

The usual approach. to reducing inventory is to schedule incoming
- materials later, cutting dowm the protective stocks  On chart 7, page
25, assume the time on the abscissa is 10 weeks. Obviously if 10 per—
" cent or one week is cat from the start of the cycle a very small area
is saved, However, if one week is gained in the final test, shipping
or final assembly, a real inventory saving is accomplished because.
one-tenth of thz horizontal component is taken off the Pight-hand side
of the triangle, ' ‘ B N ' ) '
Don't gamble on receiving incoming materials &t the very last
second, Study the manufacturing cyele. If you can reduce & ‘portion
of the time cycle chart where the value is high; you can move the
- whole cycle to the left and make a very substantial gaine It is still
shipping out the back door quicksr that pays the big dividénds. Prior

LN D T T ey z:;:“ﬂ'*'::s -
L 5 /S izcﬂ» fl\‘? i
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to studying the all 1moortant ordering theory, remember: (1) Heasure
~inventory, (2) standardize e, (3) analyze, and (4) reduce manufacturing
cyele.

PROPER ORDERING_

C -

, NOJ, we come to the 50901al nroblem, nrooer ordering. This subject
is badly underestimated b" some and overcomnlicated by others, It is
handled in too many cases by relatively new ‘employees, Too many organ—
laatxono start their people out by hav1n& them do "iusb ordering

_ ; Flrst of all, to ordur nrooarly you havm to “no*rwﬁmt vou need.
You have to have a determination of réquirements, And thnt, of course,

a long and complete study in itself. You can go to a punched card
mechunloal method of dcuermlnlngvyour needs, In more snecmallzed or
smaller businesses, you can use manual determination, Obv;ously to do
proper ordering, rou have to know what you neced, : '

Wext, you have to know Jhat th@ nrocuremﬂnt time 1s~»cbart & page
20, These fow items are abgtrachted from about’' 10 nw;os of" the brocure—
mcnt time sheets issued biweelkly, leb ws sssume for a moment that we
are going to buy something for. our shipwing room. If we need some cor-
rugated paper, we have -to allow & couple of months to get ite If we
also need some gummed paper to go along with it and if we ordered them
at the same tlme, what would haupcn? We would get the corrugated paper
but the gummed paper would not be there for another month,

You say, "That is. easy. Orcer them all six months ahead of time
and you Nlll be safe," First, there are many products you cannot
obtain in six months so wou can‘t use such a smmnle rule because it
isntt workable, You have to lmow how lonv it takes for procurement
by individual items., )

Second, if you trv to estimete what vou are going to need any
further: Qh@ud than you have to, -you will very ‘grievously aggravate
‘the possible errors, If the uranaformbr‘ousinGSS viere to estimate:
what they needed six months from now, they wouldn't have enough order
on hand to guide them; so they would be guessing what they needed, and
‘the"'would be ordering the wrong ouhnbltles of many items and in some
-cuses actuallj ordering thn wrong thlngs. -

So it is not desirable to ordcr £00 P ar ahcad, because your osti-
mates of requirements aren'!t so good when you order ahead as they could
be if you waited as long as nossible. On the other hand, if oy order
things too late, then you are certainly in trouble becauss you run out
of stock.and then no shipmentse : ‘

_— In Dr&Ct“CG on tnese orocurument time sheats you normally have
anothér column which I Heslt ted to have put down becauoe it might be

LED
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misleading. But at the same time that you supnly the procuromcnt tine,
- you normally furnish protective stoclk data, usually expressed in weeks.

- VWhat. is meant by "protective stock?" I mean what the textbooks
usually call the "pillow." It is the amount that you have in the stock-—"
room which theoretically you never have to touch. Just when wvou go to
use some of ths protectlvg stock theoretically a new shipment comes in
the door., It should arrive so you alwavs han thls protectlvo stock,

S Have. you ever noticod a nyw vubllc utllltj companies that
~receive. their coal a day or so be;ore they need it? Indeed you haven't,
‘They all have large coal yvards., Their protective stock is high because
of the unrellublllty of coal miners, at least annual strikes are a
‘matter of record, :

_ Of'course, I don't need to tell you anything about protective
‘stock, because last night's newspapor told me that the Government is
contemplatlng putting somethlng around from throe to five billion dol-
lars into stockpiling. That is nothlng more than protective stock. '

Lastly, we must know what we have on hand and on open order. To-
summarize, for good ordering you require: - (1) Determination of require—
ments, (2) procurcment time, (3) protactlvg stock, and (4) amounts on
hand and on open order.

ECONOMICAL ORDER QUAWTITY DETERITATION

Now we come dovm to the actual determination of 'the economical
order quantity which is shown in theory by chart 9, page 27. As vou
buy larger quantities you generally obtain a better price per piecse
through the reduction of setup costs, etec, Conversely - with the larger
orders you have increases in 1ﬂsu;anco, rent, taxes, heat, light,
_stockkeeping expense, and depreciation. All those items bulld up as
you buy more and more, Tho summation of these opposing factors results
in. the "best buy" line. You should seek not just the low point but
generally the smallest purchasc possible and remain in the low portion
of the resultant curve. : '

‘Now that we have seen the graphic theory of economical gquantity
determination, let!s examine the actual cglculutlon of such a quantity.
Cne large unlver51tv advocutes a very long and complex formula which
seemed unwieldy so we selected a very simnle formula involving the
magor principles, : <

(Chart 10, page 28).
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In this formula Q equals the economlcal quantltj, G the cost of eash
corder; and S the’annual consumption, € is the unit orlce; ;T -the interest
"rate on money; B the unit storave«seuce; and E the annual storage charge
~in dollars per square foot.- So wou see, it-can bo reduced to a very
31mnlo hormula. : co

, Ncw, the profound orofessors suggest@d in thewr urtlcle that the
cost of each order should be between sixty and eighty cents, ~Hive.you .
ever estimated the cost of placing a big steel-order ihen thé -vice pres—-
ident and his staff fly to several steel mills? It is a long way from
costlng 51xtv cents ncr order. I dcn't know tht it costs Vour govern-

~‘minéd.  Then ‘Jou have to consxdcr the 1ntereat rwte oh - thu monev. ‘If

you put moré monuy in, you have to figure the “interest ‘that you would
-be;loging.. Then there are carryﬂng oharg@s that we Jjust mnntloned If .
'f we require more ward house space, that means more rent and more insuranece.

Thére is also-obsoléscence to be considsered, Then there is- depreciation,

or 'we can berm’ it obsolescence. Then thére is rent, heat) 1i ght, taxes,

. wages of stockkeepurs, and smmilar @xpan$@$ »m;ch must all be taken 1nto
dccount, : v : : :

INT}KPNAﬁ ORD@_RING

for .

Now, you may say, "You have nevlglrls ord’rlng thoso matnrlals.
~ Can they carry out the calculation of all these clements?" The theorists—
“and I emphasize "theorists'-—have worked out a way for them to do it.
Chart 11, page 29, shows the alignment chart oortlon of* an ordcr card
whlch mgkes economlcal ordbr duturmlnatlon seen ea s;.

, ‘”First Vou ‘determine the setup la bor, then the: dl;@Ct nateflal and
labor .per lOO oieces, These factors determine a ‘cohstant, then you
eatﬁbllsh the weckly usage., iWith the factor rel ting setun and piec
prlce ‘and the estimated weekly usage, you can détermine thic theoretlcal
economidal order gquantity. R K B ’

,;.lhere are other mechanlcal sids for making this calculaulon. Chart
12 page 30, shows. the circular stide rule originated in:our West ILymn
Plgnt The “circular .slide rule merforms ezactly the same iunctlon as the
allgnnnnt chart onlj it is based on a dlffnrpnt formula."

'lﬁf7[ Inc1dentallv thuse mechanical calculators are not new in actual
use in, Genéral Electr;c.' The theory is all Pl ht but the nractlco is
,,,generglly unsatlsfactorw. TR ~ : P
The °bovc formulao are derived Tor 1ntorna1 orderlng.. That‘is‘for
ordering from one's ovm division like a punch press or a screw machine
section,

TED
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QUISIDE ORDER»QUANTITY DETERMINATION

What about outside ordering? Chart 13, page 31 gives us a basis
for examining outside ordering theory. ‘Let!s examlne the item of copper
bus bars shown, If you want to buy up to 500 pounds of copper bus bars,
you would pay forty-seven and ‘two-tenths cents per pound for a good grade.
‘But if you get around a ton; you would pay only thlrtyafour cents, It is
the same with hot rolled steel, You pay approximately four and eight—
tenths cents for 500 pounds and. it goes down to three and seveﬁ—tenths
cents for 2,000 pounds.- : :

You may ask "What is the problem?" Bus bar copper is good standard
material, it deteriorates llttle, its potential obsolescence is Low. The
problem 1s how much is it economical to buy. Assume that vou wished to
buy two tons, about 4,000 pounds, of copper, If the copper was purchased
in a quantity of over 5,000 pounds, it could be obtalned at a more favor-
able price, - How far should you go in seeking better Orlces? Obv1ously, ;
you must obtain a satlsfactorv return on the extra 1nvestment '

On chart 13 we. have trled to indicate a gulde for such determlnatlonc
If you increase the copper order from 4,000 pounds to 5,000 pounds, you ‘
have added so many weeks or months of addltlonal stock. Since copper is
a good basic raw material, the return on the extra investment doesntt
"have to be so high as if you‘were‘buying'some finished part which might
'easily become obsolete or deteriorate. This chart is for one individual
line of manufacture within General Electric, It does not apply to all of
- General Electric's products. It does not apply to more than the one line
‘for,which'it was calculateds ' . IR

You will observe on char® 14, ‘page 32, that for basic raw material,
you should obtain a two or three percent return on each additional month'=
investment when purchasing less stable finished parts, With price extra
data you can calculate the amount you can save by increasing your order
to take advantage of the next price decrease step, Divide the dollars
you save by the extra dollars you invest and the answer is the percent
return on your extra investment, If the return-is adequate, equal to,
or in excess of the requlred return charted on chart 14, page 32, then
the larger Uurcnase is certalnly worth serious consideration.

Now, there is one more thing that must be evaluated, price ettra.

On chart 15, page 33, vou sze a steel plate 23 inches by 130 inches by

156 1nches, silicon killed firebox . qualltv TIr vou simply multiply the
~ weight of steel by -the unit price, you get a price of $506425. However,

you may be badly misguided because the unusual width will cost you $94.50

additional, This gauge will ‘cost $6,75. The controlled ‘phosphorus,
“sulphur, manganese, and silicon content adds another $100, ' The flame

cutting to size will add §23, You still have to pay $56 for your freight

S0, it will cost nearly $800 for that plate instead of the first assumnp~
~tion of @506 So, the p:lce extras cannot be neclected when you are .

lO
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ordering and figuring the percent return on investment., The investment
is often much larger than 4 preliminary opinion would indicate. .

. DEBUNKING MECHANICAL ORDER DETERMINATION

. . .So, we have seen mechanical calculators, bubt declared them as pri—
- marily theoretical, Way? Because no mechanical slide rule, no alignment
rchart,,can'take‘intq account design status. You must talk to the engim
neers -and draftsmen and lmow their plans, know the timing of potential . ..
~changes. ) s E . e T
... Then there is-the maximum order gquantibty. -Assume & depend. on -slide
rule and calculate an order of one million stampings. What the slide .
rule forgot to do was to call up this tool crib operator and say: "Dwg

2435793—where does that stand?"., The crib operator checks the record

”';~and~says:, "We have 900,000 punchings left on that die.," .That means

-that the die will have‘tq be replaced after 900,000 more stampingse. You
can visualize the seriousness of your error if you had ordered a million
pieces, They would have rup 900,000 and then replaced that die, indesd
_an uneconomical order,. - SISO R -

. Let us come back to an even mors popwlar case, You might employ
‘the slide rule and order 20,800 of another punching, if you didn't stop

~to check the time bstween die grindings,. ' Maybe they grind this die every
719,000 punchingse. Don't you think you would save the cost of one setup
by making 19,000 your order guantity? Actually they are going to punch

-~ 19,000 pieces, grind the die, and put it back in the press. You have an,
extra setup which the slide rule didn't know about and couldn't know '
about, but the good order clerk will save the extra setup expense,

Let me tell you another experience, It was a simple problem of

ordering cork gaskets, We needed only two, so I added 50 percent extra
for safety and ordered three gaskets., I was censiderably rebuffed when
‘the "long service" purchasing agent drew a big black pencil through the
‘u3t and changed it to "12," I thought to myself: "hen they finally
throw away 9 out of those 12, I am geing to call for an accounting." So
- I checked the invoice when it came in, to see how much more it cost, and
there I read in rather small tvpe across the bottom: "Minimum order
quantity, one dozen," I followed that job through. Beligve 1t or not,
they reguired four gaskets on that job, I thouzght I had a 50 percent
safety factor when they needed two and I ordered three. Actually they
_put the two on all right, Then the unit failed in test. They pulled
the bushings and ruined the two gaskets, 'If I.had had my way, the order
would have gone out for three, we would have paid for a dogen and gotlen

“'three; then we would have had to reordsr and pay for another dozen though

' we. actually used only four, The order man must: kmow the minimum order
- gquantities. : B

: Then there is the deterioration problem; T will tell ybu another
story on myselfs I was ordering steel tubes which are used on transformer
| n
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radiators, My calculations were profound and thorourh as e ordered
tubes right to the.carloads This was in 1937 when the plant was very,
very busy dnd there was little space for storage, We had room for only
one carload inside so tne second carload went ' out51de.

About twc~thirds of'ﬁhe'Second carload was eventually scrapped, ~We

‘Dut a tarpaulin over the top and ends, we even built a temporary roof,

wet and swelled up so we had considerable trouble Oettlnn them oube

but these .expedients didn!t keep condensation from collecting inside bhe
tubes; Next, we had the caroenter shop make wooden plugs which we drove
in the ends of the tubes. Flrst we pubt green wood plugs in, they dried
oubt and fell out, Then we got some drv wood and made plugs; but they pot
The

- simnle solution was to buy. just one carload of tubes which could be store

:poncorn, he would have to arrange for the additional . QQOO.
sthat is quite an expense if not an imnossibility,

inside, but the slide 1*ula dldn‘t know about that.,

If the General had a - $100 cash
$1,000 worth of
Sometimes

. The expense of getting
that extra money and the interest that he would pay on it would more than
counterbalance the galn in purcha51nb. :

'Thﬁn you have to consider turnover.
1nventorv and then decided it would be betber to have

4

of course, we don'!t generally consider avallablllty of cash in a
small part of a big business, Normally, there is an established turnover
rate which is the guide for operations, and nonconformance is carefully
watched by ton management because collectlve overspendlng mlght seriousl;
affect cash requirements for the comvany. o :
, The”e is thu possibility of & new manufacturlng s;ocess affecting
ordering. Let us assume that we nake .3 slide rule caleulgtion. and . deter-

‘mine and order guantity to be obtained from our own screw machine sectior

~tion.
-.order

. but e are figuring them on the hand machine basis,

- We upe hand machlne
prices on thé slide rule and’we. come up with one quantitys But possibly
the usage has increased to the point where we ghould be. ordering for an
automatic screw machine, so that vour . calculations are on the wrong basi
entirely, TYou are feeding the wrong data *nto the sl1de rule, -

. There'is"the second overa ion, machlne 1oad1np. Assume your OWdered
so many pieces from a hand screw machine and neglected the second oepera-
Then for that second ‘operaticn, thev went to the headersa The
quantity ;1gure based on just -the first operation was 50 pleces.
The fact neglectcd was. the header orerator's requirement of.100. pieces
just to get his machine set up. So you must not. only: 100& at the firsd
operation, but the second operation as well. : :

Then there is the service recuirement, -\le might calculate that we
seded 25 large steesl platas;" Twenty five was *he slide rule ansvwer,

but we needed them next lMonday You den't get 2% 2-inch steel plates nexi

Monday out of the mill, Obviously, you have to go to a ware housb, pay

12
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premium price, and so you buy just enough to last you through the procure-
ment time plus a minimum protective stock period or until you can sqfelv
be assured of obtaining steel plates from-a mill., The slide rule doesn't
knoir about warehouses. S0 the amount of time it would take to get the
desired material was the primary factor in ordeér determination quantity.
There are nearly always additional factors over and above the -ones that
‘uyou.normallv use in a sllde rule. calculation, :

_ Wé had anotner nroblem whlch 1nvolved mater1é7 for- some, Navy gears.
' The gears for the Navy reqalred stock about 6 inches in diameter. W
i figured: 1t all up on the slide ruls and came oub w1th a need for 4 feet.
So.we were. inclined to order. just the 4 feet,. But investigation showed
there. was required a comslete chemical: analy31s costlnﬂ about $25. When
the laboratory analysis expense was included in the calculations, the
order quantlty was ralsed to cover a fullvlength bar, What do you do
with ythat is left over? Jel the-slide rule doesn't consider the sub~
stitution of other parts, Assume that this is 6é~inch stock for gear:
‘blanks. Pretty seon the next: order . comes -in and it calls for 5 3/4~1nch
stock. - You have the chemical analy31s and everything approved, so you
care all set to go, You can very economlcally substltute the 6~1nch stock
that you have. » .

_ ' Another thing the sl 1de rule: doesn‘t know is the bu51ness cycle,

. Very few of us can interpret the business cycle. 4 lot of us try to, but
“certainly it is a recognized error of potential bankruptey to have an
,exce851velv high 1nventory'whon prices crash.

Another odd examnle shows the requirement of experience to order
properly,. One tyve of control panel still requires slate which we obtain
‘from Maine. We had the quarry deliveries scheduled by weeks, but when
“the order went to purchasing that same old buyer ran a black pencil:
through- one.of my weekly quantities, put it back in another week, doubling
the prior week's schbdule, I had the compeny's vacation achedu*e Yefore
~me which showed a summer shutdown but he scratched-off & week later in
the year, What I didn!'t know was thut when it is "blar! season in HMaine
"theJ don't ship nauthin that wee“ o

'SO"my point is that there are many elements to be considered which.

“you can't put on the slide rule. You can't put them on the alignment
charu, You can'!t set them up in a group of charts. There is seldom a

mechanical solution; experience, knowledge, and careful analysis must
be continually exercisnd in good ordering, - ‘orst of all people are

mentally lazy and when you hand them a menbal crutch they lean too heavily

on it gonarall

To summarize, let us brlnﬁ this sub1ect "home™ by comparing inventory
“eontrol and the cconomics of famllj management, - Now, my n01nt is this:
“in inventory control, it is the turnover that counts. In a home it is
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‘turnover in the family that really counts, financially, It is not 51mply
the number of childron you think vou can accomnoqate in your homo, it is
the turnover of those chlldren._ :

IP vou can, ﬂet vour boj to- go out into tha wor;d when he 1Is 12 vears
old selllng those vbrv profitable newspavers, vou will have to agree you
are more than twice as well off flnanc1ﬂl7v as tHe father who puts his
bor throuch the un1varolty to met his Ph.D, or M,D. degree and so has to
support him untll he is 24 years old, Just remembe r that squilatoeral
trlanvle (chart 7, page 25), the hirh investmont occurs with the nearly
. finished product, The longer you ke cep them around, the more it is going
to cost you., .You don't make your saving by adopting a boy when he is
<two vears old because vou only save two inexpensive vb“rs' maintecnance.
You are a lot better off if your boy flunks out of the Juniversity at the
end qf his sophomore year. -
Now we have mentioned potential obsolescence, We have talked about
turnover of children at 12 versus 24, The whole point is to get turnover,
If you have an-0ld model, a superseded design, then you have an old maid
- on your hands, and an old maid develops no turnover uﬁsoever.‘ You are,
indeed, ln a most expensive nredlcalgnt. ’ o E ‘ o

So I would c0ﬂclude, not by'warQWnd vou -Navy met against old maids,
but very scriously make a suggestion which apnlies to any of us working
in a large organization, Whon we have d&uLo¢OnS to naka, Tre sb01Ld gen—
-orul‘y, "Male those decisions exactly as if the business were our ovm, "

QUESTION: I have a question on this die problem, on the regrinding.
of diess Don't you have & shop expenso. set uw teo snorecd that over a
number of orders? In other words, if you cut your punching operation to
9,000, and. at that point  the ounph neods rbgrlnd1n> then wouldn't your
next order, -even though it is only one-tenth as blg, have to stand! 1ts
‘share of that vrlndlnﬂ expense’ ) , . . t

MR DICKIE: If you had an order for 10,000 of these water boﬁtles
here and the customer wants that exact quaﬂtl*v,‘vou have no choice -but
to punch out 10,000 sets of parts, But, if you ars producing for stock,
manuf“ctuang for anticinated orders, then it is more cconomlczl to run
the die only up to the point where it nseds regrinding. If you go beyond
that point, rou are spending money for en unnecoessary sotup as well as
reducing +hb output of a punch 0ress.

I? you are building some snécial vater snouts for a company thﬁt
orders gold ones, you have-to Sut up to run the exact number oraured and

. your actual yxmons='wou1d bé- charged dire ctly to the order, But, you
can save money when you are ‘ordering for: stock, that is an advantage of
‘standardization, In ordering for stock, you can order a guantity that
conforms with the most .economical setups. If you tear that die dovm and
regrind it and set it buck up, it costs an extra sv+un ~ihen rou set up;
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vou should be able to run throu¢h to the ne xb die grinding and it is =
most nneconomlcal to set up again for just a short run. The point is
this: If you aro in a hlghl comoutwtlmn market of standard dOV”FGS

_ vou have to watch the costs very c]oselv. However, on. the order for
~.gold ones, if the customer. nants 10,000 of them and you have to grind
the die after 9,000 and set it up ag Jn, thu extra setup will likely
.be cha rgod largely to thc SUGClal ords

, QUESTION: I Wbuld~likerto ask,how you,keep the order clerk in— =
fformedyof‘désign obsolescence and design. changss that cone about, In
other words, is there any established organization practice? How does
the order clerk, the girl or whoever it is, koep 1ﬁformed on these other
things that must be tuken into con51d ration?

MR. DICKIE: Aay I relate GGWOTQ$ hlectrlc‘s nwactlce? We - have a

standard AN, which mean "Alteration Notice," An advancs tyoe of AN is

sent. up to the intsrested nroduculon sectiotns - at the time that the ongl—
neer first contemplates a ohange in design, At that time he might say:
"Snout on water bottle drawing so~1nd~se contemnlated to be changed from
4090 to ,060=inch brass." Thls alterstion notice immediatoly comes in
to the 1nvbntorv control group which notus on its 090 brass order card
~the p055101 ity of change, -

i The advanCu altorﬂtlon wotmce w111 sta tb thers .on the stock order
cards:  'Any future orders for ,090~inch brass for wat>r SPOutb rust be’
approved by unde rs1gncd 3ng1nucr " : '

; QUESTION: HOW'many items islone'drACr cl ork oxnﬁct“d to handle
scononically? - : o , : .
MR‘DIQKIE: That varies widely., In one lelSlon, we had around
8,000 stock items. -As I recall we had six ledg=r clerks, Various ‘types
of businesses have hldelj dl?ferent problems in handling stock records,

If you have verv active items versus inactive 1tcms, the man hours
w111 vary substantially.  The point is this: If you arc making power
transformors, you have no mags: produﬁt¢on. You make éns, two, or three
similar units at the most .at one time, So'the assignments and with—
drawal entries will be for relatively few pieces at a timc, It takes a
1ot of entries to check out 1,000 pieces, :

Bub now assume you are making distribution pransforrers, like those
vou have hanging on the slectric cole in your back yards They manufac—
ture them on a conveyor linc and make thousands each week, Vhen you
draw. out parts for thosec, you take out a wholc load and sct them beside
- the conveyor linec, The l dﬂer rithdrawal there might well be 1,000 at
ca-time, In “the. power trqnsLormer business the withdra wal arc only two
or three at a times

CTED
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~Also when vou assign or premortaage parts for theos standard dis~
tribution transformnrs, the scheduler will advise vou, "We will require
these at the rate of 1, OOO a-week for the next 15 weeks." So the entry
is one figure, 15,000 pleces. On the power transformer rs, where there arse
only one or two parts prescheduled at a tlme, we have to write down the
ass1gnments a few parts at a tlms. :

So the problem is a widely varylng one. The number of 1tems handled
per record clerk when making special fire—control systems for you gentle-
men is obviously much lower than the number handled by clerks in a divi-
sion making automatic tossters.

QUESTION: Have you ta/sn 1tem characteristics 1nt5‘aCCount in
enabling you as a production mart to meet the schedule and produce the

,'oroducts” I Wonder if you would comment on the thoughts g01ng on in the

minds -of the sales deoartmen%, or whatever department it is that is im—
posing requirements for finished products, as to how their thoughts may
'be 1nfluenced by 1tem charucusrlsnlcs. :

2

MR. DICKIE- General Electric has a very capable group of salesmen

L=

' because most of our apparatus products are comollcated " The large’ ma jor—

ity of our salesmen are engineering graduates well acqualnted with our
factory setup. They are not 1nherentlv interested in item character-
”1stlcs. However, they ars made very consgious of the problems occasioned
by calllng for Very special parts or materials because the delivery pro—
mise we give them is gener311J quite long, reflecting the extra procure—
ment time required for purchasing the special materials, )

iany of the "special" nroducts sold are basically standard ‘but with
spec1al features added., Theré is still. much to be gained in this field
which you poin% -out,  Qur- favorite example is this: Assume vou want a
new Ford with .stainless steel fenders on it, Do vou think you go down
and order ore? FPossibly,:but’ the price, de]lverv, and special effort
would probably dlscourage you. we have.much to learn from the auto—
- motive industry., T o
At the present stage of standardlzatlon in the electrical industry,
General Flectric has preferred to be accommodating., We promise- ‘special
" apparatus nearly as quickly as standcrd *tems. SEEL T

But we are coming to_standardisatlon, encouraglng it by 71v1ns much
better prices and dellverles on standard apparatus then soec1als. We are
working toward standard components which can be. varlouslv assembled to.
give a wide variety of flnlshed products. L

QUESTION- Ir I understood you correctly, wyou said the salespeople
are not concerned about item chavacterlstlcs. How many toasters do you
think they would sell if they required 220 volts? That is one item.
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To.go back to the General afnd his nopcorn, why did he have so much
popcorn? My ‘contention is, simply because he did not consider the item
characteristics. of the product with which ho was dealing, Perhaps his
butter was rancid and people wouldn 't buy the popcorne. Perhaps he used
oo much salt,. The point T am trying to.make is that it seoms to me aach
manufacturer'must-considef:item characteristics as thex relate to his
consuners before he can suctessfully manufacture and sell that itom.
Would yom care.to comment on that?

MR, DICKIE: TFirst of all, the narrowness of my experience makes me
feel that in your first statemont you arg correct and I incorrect., I am
in the Apparatus Denartmont at Genoral Electric and the toaster and apnli~
ance business cxamplces arc not part of ny evervday cxperience,

In the Apperatus Devartnont we don't nake nuch of anything that wou
buy at the corner store, Our apparatus rms from large turbincs to fire—
control systems, It is truc that whore you sell your things through the
appliance store, thers cortainir has been a lot of standardization. We
are trying wvery hard to bring about more standardization in our own rnore
complicated and more specialized apparatus business,

Now, it is trus that the salesman has to recognize what he is solling,
I an probably prejudiced whon I soy that they don't do that as ruch as
they could. I think therec is always the possibility of better cooperation,
I don't think our saleswmon are ignorant of our‘requirements,-but I think
that there is still considerable progress that can be made, '

QUESTION: I would like to interject the itenm of producibility as
considered by the salesmen thore in reference to these articles that vou
make, Touldn't the producibility of an item be sometiiing the salesman
would consider? Or is that entirely in the production field?

MR. DICKIE: Well, we will assume for the moment that he did not
consider the possibility of manufacturing the item, He very quickly
would have that brought to mind, because an order for most of the big
apparatus doesn't come in originally as a sales order but rather as a
proposition, If the salesman sonds in a proposition which is unreason—
able the quotation will bo both high in price and long in delivery,
Howsver, the incoming propositions at GE come in to the angineers and |
they work very closoly with the salesmen in offerins to the customer
something we are suited to produce, :

If a customer should ask for some new equipment involvine the latest
ground spiral bevel gears which we are not yet sct up to make, then a
study to determinc the advisability of adding the now and very special
equipment would be required, If we decided to add the equipnent we would

~likely have to add six months to the normal vromise, The botter solution
might be to subcontract the special gears to some Zear nanufacturing
specialist which solution would expedite shipment and probably not add

17
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too much extra to the cost, There are generally solutions to any problem
but their difficulty is pretty well reflcctod in the extra cost and longel
shipment schedules

COLONEL MICKELSEN: Mr. Dickic, may I compliment you on having trans
lated a possibly nebulous £itle into a most interesting and edlfying lec—~
ture. I think I express tho reol approciation of the Collsge for a most

carncst and entertaining talk, Thank you very muche.

(24'January 1949—750)5.
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