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CAPTAIN WORTHINGTONS

The spe aker t%ls morning is Colonel FPhilip Schwaftz. He is a
graduate of Columbia University, 1917, and a. graduate of "The Avmy
Industrial College, Class of 1929,

s

. Colonel Sehwartz served in the "Orossroads® Project. Upon his
return to the United States he was 'assigned to the Fifty-eighth Bombard-
ment Wing., During the war he was £ir Ordnance Officer in the Furopean
- Theaters At the p“ebnn+ time he is Air Ordnancr O?fzcor of thh btrqtuuzc
Adr Cemmhnd Andr'ws B"eld. '

HLs subjent thls mprnlnf is, "*oqu1r>m9nts. - T tgke pleasure in
introduc¢ng Colonel, Schmartz ‘ : i
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uimﬁ procurement planning probloms primarily.
rid War IT as well as a study. on the guan-
titative phase of the problem befeore World War IT, If lessons ¢ lsarnsd
from Werld Viar I expcrience, our new oeucoti-@ srocuremsnt planning:
methods should be bctiFr than they were: tefore World war 1T, . They « houla
bo more flexible and more realistic, ibxc f}qub]LWtJ will be all the
more nocessary il war ctmes suddenly the next time.  If we' ghould be
unfortunate encugh to be on the losing side et the beginning ma jor
changss 'in procurement plans way be suad“nly neécessary, and tuu maximum
of flexibility will be needed if pe C@tlmb procurement plans ars to be
werth anythings  1f we practlce | Flexible Fods in peace, it shovld bo
possible to have similsr flexible mFtVOdb in war, but if we have rigid
culcu]an1nb ne thods with pcople handling billions of numbers, without
realizing the limitations of adcursey of th@s» numers, we may suffer
unnecessarily. ‘ . . :

I will talk about peacet
I have Sum@,StQLlutho of Fo

S

When war brozks out, one of the first problems Fnoountbru is the
preblem of shortages, This applies equally to men, equipment, and time.
We know 1mmcd1ﬂiglv that we want for our fighting forces morc mgn, mors
aquipment, ahd tims to furnish the men snd equipment, must deelde
without delay the. types of squipment-ard men which ars wentsd, This is
not zlways too difficult.’ %o want, of course, the bast available types

. of men and equipment, and we want them in the least timc, but when it
comes to deciding bow much of ezch kind of man ig wanted, how much of

o




each kind of eqﬁipmenf is wanted, and ‘the rate of Droductlon, we may

have a problem which is more difficult than that of deciding on the
typese Types may be found in T/ORE's and in Books of Standards., If
the types wanted cannot be produced at the desired rate, the typcs may
be chariged in order that adeguate cuantities of second and third best
types of men andrequipment may be produced ih thg availsble time

I do not expect to go inte all of the rémifications of the require-
ments probleme During the next forty minutes I will talk about end-
items primarily and will assume that the raw materials, mamufacturing
components, and spar parts problems, will be discussed at some other
time, : ‘

In 193¢ and 1939 I was a student at the Army Industrial College,
At the end of my year in the Industri College, I was of the opinion
that the Industrial Cecllege was the btst Army school coursc that I had
attended. The most important impression which the InduthLdL College
left with me was the nccessity for flexibility in ma king war plans of
any kind. This impression never left me durﬂng 211l of World War IT.
In 1939 and 1940, I was rasponsiblc for armunition VTOCQTVMMHU war
plamning in the OffiCu of the Chisf of Ordnance. From 1040 1o 1945,-
T was responsible for planning for the requirements for Ordnance couipment
of all kinds, first for one &ir Force in the United Siates, and latcr for
2all U,S. Air Forces in the European Theater. VWhile on duty in the Office
of the Chief of Ordnance in 1939 and 1940, I was interzsted in requirc-
rments because of the war producticn problems of the Chicf of Ordnance.,
Vihile on duty with the Air Forces: from 1940 to 1945,~h wos intercsted
in requirements from the point of view of the using combst organizaticns,

Réoently.l saw a copy of the record of a leciture which CGenoerzl
Somervell delivered to the Industrial Collsge last year. Becauss of
his wide knowladge of the procursment problem, the following is quoted
from Hls talk: A :
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"T justb bespeak your courage in planning for thL next war, The point
in the last war which brings this up is that ocur mobilization was bascd
on a sct of conditions which did rot turn out to be the conditions under

~ which we fought the war,"
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"It was nofy until af ter we were well inte the war that the size of

“the forces we expected to employ was [inally determined.™
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"There are two con0oot10ns as how to go about maeking these plans,

One of them is that the Service Forces should supply whatover is necessary,
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supplies--this is

Jrlhud otﬂteb in 194
jvdr from the time
untll the final requirement figurs
and that if you worked real fast, it could -bg done in abo
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In a recent dlsousqnon bhfora
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“Mr., ‘u. e hanCOﬁk, a lecture
1946, said of Torld Var I'

%o %

"We did not know what kind of war we were gOInv to hava,
Thg b““gbst Navy plan huard of, which I can roce lm,'cop«
Navy of 100,000 mens %

remotely.
templated a

Forccs estimstes of his capabilitiss.
one of these plans is the best method; that “the best méthod is
snder to have sone Ssrvice Forc

nee essary. # % The other
nder must gear his plans to the
* % % It seems to me that
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tegic plans %o
into military requirements in terms of men, weapons,
a function of the Joint Chiefs of Staff.!
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Mavy would have maybe 500,000 men.
and with a Navy five times as large as

as much in wartime as in peace
pr¢v1ouoly planned, we added s
is literally what happened.”
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requirements ‘abls,
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is recorded as having said ths

Procurement Ministry visiting the
general impression was that i+

the basic plan was concrived

terms of items was dotermined;

uf 9ix monfhs.
(the Tnited States)
Vory atato-

T think we
Hoe also made cone
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ment, I thought at the end.  He said thet in the eomputation of regulre-
ments, after following all of their very carcfully detsrmined formulae,
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when they got all through, they should double them,!
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Thc'LOILOWLng is quot&d from the New York Times of 9 April 1947,
two days Ogo. o : : ‘
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"But the War Department's concspt was this: Our prasent strategy

récognizes the coverriding jMﬁOrtanca of strateglc bopbing., This conoept

h 5 been developing with the technical perfecting of long rangs alr-
raft, but it has boen conflrmcd and emphasized by the development of

th\ aiomtc bomb, since the scale of destruction of this wespon has
“the of fensive such a marked advantage at least for the time being
the defensives % % It is our balltf now that strotegic bombﬂrament

glther by piloted aireraft or by guided missiles of ons form ot another

provides the singls meost important *Tam\nt of our wilitary capabilities.

Sh
2}

e
S8
s

#®
o
I

s
4
.

1
3

On 10 April, yesterday, the New York Times carried another article in
which the Navy is reported as not\agreelng with the War Department's
opinion on sitrategic bombing., Because the bomb has become so important
- in medern war, Iwill use it in requirapents problems illustrations.

Bombs(drb class V items, tho urou1rt~or of whoss roqulr@ments 15 COn~
~sidercd to be guite diffi cult. :

e 1937 test of the ability of Ar Furce benbers to bit the Itah,

a mrv1ng battleship, -is of interest in connection with borit reguirenents

and bomber aircraft, Genscral Fmmons, who had charge of the test, after
considering the problems involved, asksd that all awailable U3, Army
heavy bombers in the United States be used. A1 50 of tham were sent
to hime They consisted of about 36 B-10ts, about half a dozen B-18's,
and about half e dozen B=-l7's, In this test we found that it was .

- desirable to have on hand at alrdromes many timeés as many bombs 28 were
%o be expended bscause of pipe line problems, We again lsarned this
‘lesson about bombs after we went into combst in World *br Ti.
the 50 hc vy borbers available in the 1937 Uteh test, with
for USLAF heavy bombers availabls during World War II - N,OOU in
December 1942, 8,000 in December 1543, 13,000 in December 1944, and
14,000 in bsugust 1945, It is difficult for peacetime planners to
visualize or predict such tremendcua,expan$iéno in new or advanced .
~types of -war equipment. Co

Thile a student in the Industrial Colloge in 1939, I studied the
Trocuransnt Dluué.” in u%¢?¢n7 with ong of the officers whe
Tas res p;wblhlo for tlis c*iﬁitg.1n the Yar Depoartmant, T q”Ld th t I
thousg ght the number of buwba in the Wa erve was not very laor :

yori
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His reply was eséentially as follows: "We have about 150 - 2,000 1b,
bombs in the War Reserve. A1l the foreign battleships in the worid total
less than 150, Why do you feel that 150 = 2,000 1lb,bombs are not enough?"
In thoqc days. the Air Forces had not yet rhachec their present plece of
“impertance in the National Defensé team and because of'thc’usugl shortsgs
of funds, the: ox1st1ng War heserve of about- 8,000 tons of bombs was
CCDSldbde comps ratively'adﬁquxte. '

During 1942 - 194;, " helped plan for weapons problems of the Highth
Air Force, the Ninth Air Forcc, and the First Tactical Air Force, while
they were operating in England, France, and Germany. Just befors V-E
Day, we played nip and tuck with the bomb supply situztion., Thore were
rany cables exchanged Nltb the Viar Dep sriment on roquiremonts, methods
of caleulating them, and. JustlflC ‘tion of czleulations, The War Dapgrt-
ment frequontly questioned the bomb reguiremsnts submitted by ETO, In
1939, the total Vinr Reserve of bombs amounted to about 8,000 fons..
Congress had become generous and had aireed te procure anothu r 9,000
tons during the next two ycars, Compare these flgurV" with the figures
which mezsure the expsnditure of bombs in the BET0, during the cne menth
of Harch 1945 alone - 118,000 tons, Yet during 1942 - 1945, we had
periods of plenty =a Wbll as scarcity; an undersitending of the situa-
tion which po Tﬂitt@a a Drﬂcnctlon of the guantities required for future
operations - coula be obtaincd orly by close study of previous combat
operations, current opérations plans, and the operational plans for the

s

future which the A-3's were making. The combat situstion SOWthWuq ¢hanged

's0 rapidly that only . thv Commander in the combat theater could sec 2t all
- through the fog of wa For example, during December of 19A@, whca the
ETO wag expending bombs at the rate of about 50,000 tons of bombs monthly,
Gencral Spaatz, then commanding USSTAF, at one of his staff mectings,
dlrcct 3d that plans for Spring 1945 oporatlong be based on the dropping

" 100,000 tons of bombs per month, Since the maximum expended up to
nat timo in one month had been only 84,000 tora, this scemad like not
too much of an increase. It is probable that more than 150,000 tons of
bombs would have besn ¢xponded in the ET0 in cne month before the summer
of 1945, if the war had COHtlHU‘d in Burope up to that tuqn.

Here iz some 1story of ET0 bomb requirements problwms. It is
Decembér 1942, The ETO has been asked for infermation concerning the
degired ETO stocks of }1gh explosive bombs for the next six nontha. We
lock at tho plans for arrival of bomber sircraft, the palns for arrival
of crews,  #e wonder how many of our bombardment groups and bombs
General Fiscnhower, who has just invadéd North Africs, will want. We
have already shipped meny of our bomb groups and bombs to Africa. We
wonder if thosc who are supporting the use cf incendiary bombs will
corvwince our commanders thet we should use more incendiarics like the

- RAW doos and less high oxplcsive bowbgs. o Ve wonder how the avb erine

munancs will arfwet our shipments, ¥e are told by the British thot
England is a small island, snd that thore is not gnough spacc in England
for too many bowb depots. Then we lock at the figures for @chhdltﬂ"@

of bombs in 1942, and the requests submitted by the VIII Bomber Command,




Ve find that 700 tons was the meximum tonnage of all kinds of bombs
expended in one month of 1342, by the Eighth Air Force. We estimate
that we will expend a2 maximum of 10,000 tons monthly during. the next
six months, with an average of ubout 5,000 tonsy we will need ?,,OOO ,
tons ohlppod to “the LTO during the next six montbs at the rate of 5,000
tons per monthe. How many of each of the six kinds of bombs will he
used? Well, the 500 lb,size seems to be popular so let's get "*oh*
cne=third of these., The 1,000 1b, 1s also popular, the DRAF swears by
it, so let's get one-~fourth of these. The sub pens are being att4ckea,
- 80 let's get more 2,000 1b, bombs (the largest thwt ouy L~17's can carry)
say aboub 75 pfrcont, stc -

)

Howw let us assume that it is & year lotere  TH is December 1943.
The' Bighth Air Force has grown in strengths The Forece hag

‘appasared in the ET0. Thers is wmors than & runor that General Eisenb
‘is coming up from Italy, 1o beeco SPUT‘MY commander of a large fnrcc
which will try to open & sccond front and obtain a foothold in Forthern
Europee During 1943, we expended in tnb,LTO a meximum of l0,000 tons
of bombs in any ono month, but 1b~ 2 voof radar bomb aimdng equd
ment has increased our mission ra v missions per month o

“or ten missions per month during tﬁ@ xint\*.‘ Perhaps the number of
missions per . month will increase even mors, We'd better notify the
Var Department that the rate of expenditure of bombs will probably go
up, and we'ld better ask for larger stocks of bombs. Both the Eldktu
Cand Ninth Air Forces ars. estl ing much lsrger expenditures in 1944
than in 19436 %z ask for lavger stocks - wuch larger. The hLar ”@p““t-
ment asks for justification for these larger stocks. (Somc of ths bowb
producing facilities had recently been closed because it did not ¢

that we would mxnend bombs as fast as they were baing produced.)
justifying caoles to the ¥ar Department. Ve explain that D-Day is
coming, and that we have blind bombing equipment; we furnish sheets full
of numbers by sir mail justifying our réquests. For two monthe we

exchange cabius. Then we ask for permission to send scmeens to tho

United States o explain id person why we want so many ibs. The ha
- Dapartment S”yo don't send arnyone; we will send a committee o uﬁgiand

_(prauumaﬁlv they need & vacation from the Pentagon) to
tione The committes arriqu. Tt studies.the situstis
we have rot asked for too many bombs after the membe
‘have peTse al conversations vith General Deolittle of
Foree and Genorel Brereton of the Ninth Air Force
thae Lﬂiu@ﬁ States thet we s nh]d b qvthorlzr% mora
hombs we had previously requested, Efefot adds
to the end of each approved guantity, so thet tho
rimont will believe that we have carefully caoleula
ssad or estimated  thaam.
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or millions of the item. Later we found that for bombs tho be

bombs differed in World Viar IT from those of Vorld War I, but thoy were
less -than 20 percent of the total tonnage droppeds | Vihat quantities of
atom bombs or - ‘bactericlogical bombs will be used in the next war as
compared with the conventicnal high explosive and ineendiary bombs of

World War II? Tho can even guess an answer_tc this questions

. For strategic cperations ﬁﬂhmmé~UeTmFBm%a'%mm the
mmber cf bomber gsorties and the tons of bombs dropped on- 1l oMy a8 a
yardstick of «ffort., The United States Air Foerces adopted gimiler yard-

sticks, end for this reason, a study of bomb tonnage dropped may be used
to give informaticon concerning the megnitude of the cperaticns of Alr
crce bowbardment organizations. . '

e found in the BETO that determination of TOQUTTmeW“” was, ALfficult
if werhad to add nombers of one kind of thing to numbers of arother kind
of thing. 5o in thé case of bombs, we found that o ton of bombs was 2
miich bctt<r ydrdbtmck than dumbur of individual bwwba of varying weights

and types, aud tons of one Yype could be added to tens of another type,
At first the har P:ﬁmrtw«rt'wmn urwiliing o nccopt pur reports on bomb

iiture in terms of fons because they wanted the number of individual
bembs rathor than tons of esch type. Ulbtimately, we convinced the war

'uepartmvht.. This was probably another exampls of the work of partially
“trained people who did mot fully uhderstand the limitations of accurscy

of requirements estimates, and who may have felt that their job would

seem more Important. if they used astronomical figures in pounds instead
of smaller numbers in tens, or used indlvidual items instead of thousands
t yardstick
for requirements for transmission to the “ar Department from the
w28 o thohoaﬁd tens of bpmbs. S

Durin war, roequirements méy be calculnted perhaps o twe figures,
For overnu%l procuprament planning purposes durdng pesce, one figurs oy
be suflficients In other words, over-all plans may be based in wer on a
5¢3 m171ion v”n Army, ard a 3.7 willion man Navy, but during pcacc, it
should be sufficient o plan for a'5 willion men Army, and a 4 nillien

‘Aman Nﬂvy.» ﬂzn such a wmethod be adapted to peacebime procuroﬁmnt-planning°
T i 1511“0, pl nning methdds tend-to be
‘becaugs’ of the UllllOnu of numbers involved. If the methed is

apiicated
ollowed,
by half

come bren

endously e

2 plan may be rsducsed

]DJ.nvzlrx-I is simplified; time ‘to complete

“or more, and graphs 1nst ad of lonu tabulations may serve most planning

LU pUSES
Before World War II, +he number of rounds of 75 mm ammunition
roequired for 24 mopthg of war WC? calculated te the last round.  In
cther words te say thet 15 million rounds wers required for 24 months
o

r Lro.utwoaq was considersd inadequate. It wes nscassary o make the
alenlations e wany significant fizures, reporting that 1 s 7477, 842

ar g 30 et for R4
senss, butl,

G114
some such numb r) rcun s 0f 75 mm ameunition we
ths of wars This, as you can Sbu’ doegs not mal
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if any of you, after graduation frem this ccllege, go into procurement
_plamning work, you may stumble into such a2 situation. VWhen requirements
are calculatedy the actuval plck and skevel werk is frequently dene by
clerke who £i11l in forms and who do not really know the 1 .‘.ch'wr’" of
the acecuracy of the assumptions and the conclusions., T
be reguiremsnts expresabu in rurms of il
or a2t the mest two significant Ifigures, are
& assumptions,

4o

whs

IZ we had cnly ore kind of: man, officer, uniform, truck, eircrafi,

gun, bomb, round of artillery ammunjtlon radzr, and radar seh, the
production and training problems would bu eaged tremendnu Aewever
gach war b”;nt new sitvations, and personnel and equipment must

in sufficient typcs so that t“ﬂ Rt ds of the war can be met, IL

types have not been standardized at the begimnis the war, o

not be rroducible in sufficient tlme to be aval able during *tho
For example, one eminent scientist has rscently ewmpressed the opl
that the fruits of scientific research during one war ars likely to he
of majer valus, not during the war when the research is conducthed, but
during the fo llb“ln war, a generation later. & large gquantity of
tninproved pqulpmwnt may be wscd s a substitute for z small quantity
of improved equipment. We way not like this procedursa, but v ba
foreed to follow it. For oxample, we found it desirable to

stituta
masses of bopbs for bombing accuracy during Veorld ¥War II becsuse the
war situation was different from what we had expected. s change in
policy csused such an incréssed demand for bombs during the last yeor
and a half of the war that the United States had much difficulily in
satisfying the demands of the combat theaters. The Air Furcaes werc

able to accomplish much of +”oir objective and help win the war in
spite of -this chenge in policy.

:3

Men and eguivment may be in%evcharg“akle. I first realis
when we began to use the word roeguisition in asking for p@:s“n:a
befere Werld War IL. Up to that time I bﬂ@ seen +he word
used te apply only to inert items. As the
and more how the absence of quality or QOthiAW’¢n quﬂamcnt Loy
Aincreased losses in personnol. The presence of guality and guen
persornél sometimes made the presence of adequate guantitiass of
unaecessarv-because of the ability of the persommel to improvise.
generzl, commanders in the field rocogniz ﬂu s equivalencs of
semnel and equipment, and for that reason asked that bjulhﬂu“t Ob4nt~
ities be held at a high level in order to keep personnel losscs to
minimum. Although commanders preferred the highest quality ir tb@jr
seuly cht, they were freguently willing to accept lower cuality in
order o be sure to heve adequate: Ou@nt*ty.

]

CLeriil onew show yﬂu 5OMmE. chartu giving Werld Var IT statisiics, and

L will then go into the wothcds of orﬂcurument plamning ~‘I rers ir
effect before Werld War II. Some changes in thess pru 11
ma'thods ar pear o be desirable. As you know, there was 2 plan called

B
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the PTOtPCtl JblllZ<tlun Plan whlch was in. effect during “he 1930's,
This plen ealled for mobilization of perscnnel by nhgmentatlons.

Th“ chart Were urfpwrr? hefore World Var IT, at a time when I was

38T br planning for ammunition production in war, wurwn'
iior ] T TL, L was rosponsible for caleculating Ordnance ragud ;
for a theater, and my production 1“6POUSJbL1JtIQ& were Qnmll’;ithuu_h
not abscents  The charts helped me to understand the production problem
during the war as a rosult of which I felt that Ordmance requirements

fer the BTO Alr Foreos eould be defended even from the production point
of viaw,

Chart T shows the number of tong of bombs expended per month by
ench assigned heavy-bember of the Eighth Air Forcs. The intorcsting
“thing about thilsg chart is that the curve was below five ftons in 1942,
while et the end of the war in 1945, it was up to thirty dons. This
chenge frow five ho tblrty tons causad o big change in requirements
nlanning. : /

{

Charts ITa and ITb show the tons of bombs recelved and expended in
the Kuropean fheater., Chord Ila i1s a cumwlative charty the full lin:
shows TGCglptﬁg tha vXDQ“(L ire shewn by the dashed 1lins The
ezxpenditures lag behl 3 vts, which is guite nuturﬁl Put
Chart Ila is somowhs to use for reguircments =
Chart ITh gives the f 1turﬁs of bombs, and sk
ETO started with &-small muntkly vatw of a few hundred to
abowt 118,000 tons in Mareh 1945, In Chart IIb the full 1
indicates receipts, was above the dashed line, which indicates cxosn
itures, until the wintor of 1943, This was the time when General
Bisenhower was crdered from Italy to Northern Burops o ot his”
Northern European offenoLV<. Lt that time we wére prepa or ]

nd the expenditures‘ f bombs showed signs of rising almost vertica

It was then Shat we started to send so many cobles to the bﬂltuu B
ing in essenced "ie necd more bombs,"  The Rar Deparimen
o 1ittle distent frem the combat theater, asked for justi
the roguests contelnsd in these czblos.  Tn June 1944, the wJD pru
<4,000 tons of bowha, which was a large guantity up to thit time.

Receiot of bombs ggain logesd bshind @Xpenditurﬁsrat that time. As
Gener Putt“n moved acr 38 h?anc: he did net need smmuanitd he

: ssemed to be winning, the rate of
: Ancther explanation [or rsducticn in
74 was thc rrival i wintere  Chart ITh is
iew, As the 19

sein the e Gb“Pt“
sunh:wor tm marshall again svy

sant p3T”Fﬁ&l C&blms froom IL

¥Plonsc sc Uy mire bomiae?

) you thot such curves are typleal, Chart TITa is & cumuliz-
tive 3ol the bembs expended by the Fi ftcvntl Alr Fuores. 11 shows,




MONTHLY BOMB TONNAGE EXPENDED ON OPERATIONS
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that over the whole peried of tho war, the-4ir Force expended about
300,000 tons of bombs, Chart ITIb shows that the Fifteenth averagaed
uwp“JX]m“tﬁly 20,000 tens per month bomb ex nPnJlturﬂ during mest of ])a/
and 1945, *

Chart IVa contains a cumulative curve for the WIF B¢
gxpendlburess it shows that they dropped fow bombs at
war, and at the end of the war, there was a totsl ¢
GO0, 000 tons of bombs. In Chart IVo there is a pich bure oi the
rate of expenditure; the average expenditure near the end of

about 40,000 tons monthly. fhe di in Chart IVt at ths b
T 1245 is interesti g beeause Air Marshal Barris, who commanded
halr Homber Commend, had been using anunui vy bombs lar «1y-whm

early part of tre war. Toward Thn end of the war he was rum-red
dy "ielve burned down Gvrmany with in rendiaries, now we want La blow

it uwp with EE', Accoydingly, he b use s bombs in lar

just as we were doing, and the supply of ih.bmmbs beecane cri i
cawe te us for HE bombs, which the i States Air Forees in Burops
shared with him,. ' : ’ ‘

‘ Chisrt V eontains curves which are of general interest in cormectiop
with the initiation of requirements caleulztions., Ok Ve the

tons of bombs droppsd on enemy targets per bowber aircraft actlona

3 oon
sucities,

Towards the end of the war we wers aropping about 500 tons
the gneny for each aircrefi lost in eombat. Chdrt Vb “hcww
we were avera;ing about forty tons of bombe, '
each casvaliy. OChart Ve shows we wore o .
rounds of machine gun amrunition per bumb‘v
the B-17, which hasebeout a dozen guns, each of
ten rounds fired per mission. In cther w

Mgarming™ shobs. In these days we had long ra
What shooting was done, was by the es,urt*fightﬁra.

bowbers wers of most value in the case. of strag;lers.

T have prepared a few purely Ordnance charts, too. Chart Via
contains a oumqutiVﬂ curve for marufacture of artillery, in dolilars.
This data was taken from General Campbell's book, mﬂ,LUTQd W Industry-
Orcnance Tc:.«m". Chart Via shows that over the whole period of +the war
thare were about four billion ¢ lollars expended, Chart VIib shiows that the
cogst of manufacture per year went up to.a peak and then came downm. At
the cnd of the wAT, the average was somewhere less than a billicn dollars
peEr ves Iow ike to invite your attentlon tc the curvs of Chart
VIJ r&01d1y'amd is difficult to analyze from the Pbluu
of to happen in the future, The curvs of Cha

t VIb

13‘, cradiollion purpeses, gven though it >3 bend
EPN ) - -
ar ' . L e

and combat vehicles.
wry by ths

Charts WIT”
s botel war ¢

“n
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curve of Chart ViIz. Agaln the arnhql curve {Chart VIIb) goes up to a
peak and then drops off, ‘

Here is something which we know more about - trucks. There were about
nine billion dollars expendsd, cumulatively, for trucks, by the War
Department as shown by the curve of Chart VIITa. Addln, the curve for
anmual expenditure went up to a peak and then dropped off as shown by
Chart VIiITb,

The curve of Chart IX is different. It is net a very good curve,

but it is all that General Campbell had in his book on this subject. It
shows the estimate, in million pounds per month, of th: cepaclty of
explosives plants in the United States. The cxw~c1ty goes up inltially
and then levels off. VWhen it 1s decided that thers is too much ammuni-
tion, the capacity goes downe When it is decld@u that thers law't encugh
ammunition, such as when General Eisenhower cabled the United 3tataes,
"Picase send me more ammunition," the capacity goes up agalns This chart
shows two- %himg first, the difficulty of predicting ammunition require-
mentse acccna, whbTBuS on the previeus charts the rate linc goes up and
then comos down znd stays down, in the case of smmunition, it gocs up:

v and is more likely, if propsrly plarmed, o stay up. If it stays up,
shertages such as occurred in iG44, should not happen.

Now I am going to talk about the charts which were prepared before
the war, when I was a procursment planner, I was trying to find out if
therg was anything basic about the quantities involved in procurmwont

planning - anything common to all kinds of items. These charts are not
really quantltutlv\; they are primarllv qualitative, and are designed
to give some idea of the relationship of requirem.nts and production to
time, There arc three kinds of items plotted in these chartsy first,
personnel because that is always first., Second and third, +w0 kinds of
equipmentsy one kind which the frmy calls Class II, and the other kind
which the Army calls Class V. Class IT items ars items like trucks and
tankse 1 assume ShlpS are included in the same category., Uniforms may
be included, too. 'Other items, which are expendable, are considered in
Class V. Amwurltlon is expendable in an unpredlctab1L mannew Gasoline
may be considered an expendable item.

Chart X has personnel as the ordinate, and time after M-Day as the
abscissa. There is a peazcetime army as shown at zere time. For the sake
of flexibility, there are shown five differcent plans for personnel mobi li?&»*

tione.

O the curve of Chart ¥Ia, the requirem ents for guns start at gzero
; o, height suflicient for the psacetine army. We want one vifla
] AR fi start mobilizing our personnsls but they reguirc
’tramning.' e RBg (gun TCQu;rﬁantS) curve does not go up rapidly at
first, but by the time the personnel have been traincd, some tine ofter
M=Day, the reguirements increase rapidly. Aftér everyone has a rifle,
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there is needed only a small amount in addition, equal to thvxwa“t;ge
rates We also know that factoriss .take time to get started during wa
expecially for items like guns. The factory production starts late on
the Pg curve (gun production), but the factory production ultimgtely
catches up with the reguirements. 4t the point D, every man has a2 rifle,
Up to this point, thers had been a shordagebs The shorfage couvld he
measured by the area between the two curves. On the othor hand, < It
likc ammunition is consumable, . If you have sufficiont trucks, and if the
war is not too dgstructnvc, the guantity will remain adeguate (XCupb for
wastage, But in the case of gasoline; you continue to consumc gasoline
steadily, The ammunition reguirements Uh)rmmn1Mﬁh, hecmmat
unites may expend ammunition day after day, and the durve must rise
rapidiye. The seme is true for ths ammunition prcdﬁdtjdn (Pa) curves
Af production starts late, the curve starts lates When 1t becomss
parallel to the requirements curve; the rate of produétion of ammunition
is agual to the reoquirsments rate, and the quantity expended equals the
quantity produced. Plsase remembor that Chart XI contains cumulstive
curvess I am going on now 4o znother type of curve.,  More information
can be cbtzined from another type than from the cumulative curves.

Chart XTI contains curves which show monfhly production and reguira=
ments for guns and ammunition. Agsin the azbscisss 13 time after M-Day,
For guns, monthly requirements start at zero time on MeDay on the Rg
curve of Chart XITa. Then during the initial training period you dont't
need too many guns for actual combat, and the curve dips down slightly,

As the initial training period ends and pe“*onnel go to the plac“s,wwer@
they will do some good in combzt or final tralhing, the raquirements go
upe Finally, when all personnel have begen trained and are in cawbzt
requirements for guns will go down, The Rg ctrve goes down to = ruzrt
equal to the number of rifles lost, the number of trucks lost, or porhaps
the number of ships lost ~ I don't know much about the \va, so 1 will

say "perhaps" when it comes to ships. The production of guns may start
te.  Instead of poing way up, the Pg curve of Chart YITs levels off,
‘do not like %o have factories open up and then close rapidly, sc the
curve of production becomes horizontal. At the point 4, we have a maximum
shorbage of trueks, rifles, and items of that kind, Production remsins
above requirements for a time until the horizontally shaded ares is egual
to ths vertically sheded area, when those arems ave equal (at peint B),
the overage is squal te ths shortage, For ammunition, thore is a dife-
ferent type of curve, Thae monthly req T,uentb for ammunition {Ra of
Chart XITb) should rise 4o 2 maximunm and remain theres  After you have
all your guns, you way shoot ammunition out of them every days thzt is why
the Re curve remains high, The monthly ammunition production curve (Pa

of Ghart YIIb) starts late; it catches up 2t Peint C, but the horizontally
i area of Chart XIIb, which messures tlg shortags, cannot be made up,
whersas the gun shortage arsa is made ¥ the gun overage arsa of
Chert ¥ITz. If ammunition isn't used today, it cannct always be ussd

next wonth, The enemy and the target may be gone next monthe But up

1

to point 4 on Chart XIIQ, some of the lnfartrym»n may have uscd bhroon-
stighs in thelr training, 4t point B of Chart Xila, every Infontryman
T
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has his rifle. But in Chart XITb, if the écldiervdidn't have gasoline’
or ammunitior two months ago, it's difficult for him to consume two
nonths?! supply of gasoline or ammunition when there msy be no place to

go and no enemy to shoot ate

These charts were prepared in Janunry 1940 Perhaps £hey should have
been brought up te date, I felt that, if yéh thought T had suffieient

confidence to bring them here, even though they were prepared befo

re the

war, there must be something in thet which makes them still of value.

Chart XITIa is supposed tc show disgbimmatically what happened in

Torld

Wer I, . The coordinstes are time after M‘Déy and monthly reguirements.
After the war started, the réqiltements) which had previcusly been planned

<

te follow along the dotted line at P, were raised and levelled off

E lines T think in July 1918 of seme other month in 1918; they we
raised again. The requirements whidh are et at +he beginning of

on the

& war

are likely to be changed shortly after the war begins, Chart XIITb is

supposed to illustrate what happened to the TFrench in World Var 11

i .

They had gone to war in 1939, Instead of having the Germans go westward,
they went castwardes The French thought there was a Mohohey" war going
on, During peace they planned on requiring ammunition ad shown by the
dashed line, but they were not consuming the ammunition, Thedr depots

were fulls The Irench said in effeets "e will cut owr ammunitic

n

requirements.” Instead of producing agceording to the planned dashed

line of Chart XIIIc, they cut it off to the horizental full linc,

Howe

ever, some¢ of tha Irench were worried abeut what might happen in 1940.

Having reached the point where the guestlon mark is shown, they we

re

wondering whether they should go down or up or continue a2t the reduced

production rate, The matter of increassing and deersasing producti

ono

is a contimdous problem during war. I remembsr hearing General Campbell
(Chief of Ordnance during World War II) talk about turning the tap off

and on For 20 pound bomb production.

Chart XIV is designed to show something abcut the ammuniticn wa
: . g g

regserve. Monthly requirements and monthly production ars shown.

If we

assume Rl requirements (small) and Pl production (early), then the ex-
pected shortages may be measured by the vertically shaded area, With

small requirements and early preduction, shortages may not amcunt

but suppose we have large requirements R2 and late production P2,

all of the shaded area, both horizontal and vertical, becomes a me
] ’

o mu(‘h ,

then
asure

of the expected shorbdges, and we may have a very large shortage at the
beginning of hostilities,  In the United States, in the past, wo have
assumed that the vertically shaded area is good enoupgh oy a war reserva,’

far. %We have always been able to depend on

sSomeona

glse at the beginning of hostilities, If we change our policy and assunme
that in the future we won't have somecne olse to dspend on, we may need

 the whnle shaded ares fnr a war reserve, - The-horizontally shaded
~may be ten, cor twenty, or even fifty times the little verticaily
S arcae '

p<% atotr
shaded
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~Chart XV is designed to show under what circumstances a formal pro-
curement plan should be adopted in peacetime, Suppose, for the sake of
argument, you have requirements running like the R curve of Chart XVa
for itoms such as guns, trucks, or ships. If for any rc¢ascn 1t Is pose
gible to preduce rapidly, like the Pl fast curve of Chart XVa, then
production would always be sbove reguirements, and it should not be
necessary to worry about a formal procurement plani but if produciion
is' going to be late, as in the case of the PR slow curve of Chart XVa,
then it should be desirable to have a formal procurement plan. In the:
case of ammunition, Chart XVb, the curves are somewhat different, Here
R is the requirements curve for ammunition, If ammunition can bg pro=-
duced according to Pl, fast curve, a formal plan is not of todo much
value, This might apply to shotgun ammunition. We may uwse more shot-
gun ammunition in time of peace than we do during war. In England,
‘during the war, the British stopped making shotgun ammunition, and when
we went to Bngland and wanted to do some pheasant hunting, they were glad
to let us usé ocur own ammunition because they had none., If ammunition
production is expected to follow the P2 slow curve, then a formal procure-
ment plan should be desirabls,

Chart XVE is designed to show how to determine how many factorie
are needed for ammunition production, 3Some of the curves start early,
and some of them start lats,  Some of them have a2 low maximum produc-~
tion rate, and some have a high maximum production rate, If the E
curve gives the total monthly requirements, then the sum of A plus B
plus C plus D must be equal to E in order to have monthly production
equal monthly requirements. The reason for the production curves rising
in the manner shown is well known to those who have studied production
in time of ware The location and slope of these curves may be due to a
shortage of personnel, shortage of tools, shortage of raw materiszls, or
shortage of facilities. Curve & mey represent a peacetim: factory which
was able to produce promptly. Curve C may represent s factory which did
not exist in peace, and which had to be constructed after war bogan.

T was trying to look into the future in 1940 and crepared Chart %ZVII.
T locked back on what had happened in Torld War T, In April of 1617,
on the outbreak of war, our requirements went up premptly. In 1918,
they went up again. Production lzgged behind requirements. The dotted
line on the chart is monthly production, and the full line is monthly
regquircensntss. TWhen the war stopped, raguirements dropped off suddenly.
The factoriss, of course, could not stop thet fszst, so they lagged behind,
During the peace after Vorld War I, we had no money for war production,

. We produced almost no war materials. The requirements were sbove produc-~
tion, Ve were living on the fat of ¥orld War I during the 1920's. A3
time wen®t om, along in the 1930's, Congress began to apvrovriste money
for educational orders. Congress was worried about what we g on in

"Europes UWe began to produce a little., I judged that we would probacly
bg in sbout the sarme pesition 1f and whenwar broke out again as we were
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in 1917, Requlremenbs wculd rlse(qulckly, and producilcn woul lage

4 single set of requlremepts flgures for ﬂmmunxtlcn Ior the’ First
six months is of questionable value because we cannot prodlct wha: th
engmy is to be and the kind of worfare which will rssult. It ds proh:
that such requirements figures will be radically changed a fer 3

after war begins., If the rsquirements figures for the first six montis
have little accuracy, those for the second and following six wmonths
periods must be even less accurate, Accordingly, it should be recognized
that requiremsnts and production figures are adopted for these later
pericds for planning purpcses only, and that every one expects that these
figures will be chenged within a few months after we onter war, If '
recognition of this fact is adequate, much overplanning will be elimi-
nateds If this fact is not properly recognized, many unnecsssary burden—
some caleulztions will be made and much misunderstanding of procurement’
planning problems will be broadecast., In addition, many plamners will
feel that there is something sacred about the requirements figores, and
they will believe that & fixed plan has been adopted. GSuch beliefs
will lead plaqrers away from the flnzlbllnty which is so nscessary if
planning is to havg dDJ value,

MO

In the fog of war not thzt side necessarily wins which does its Job

.in ths mest eflficient manners ‘That side often wins which mokes the
smallsst mumber of mistakes. For example, you may not have a sibuztion
where the winning side carrics out 90 percent of itg operations currectly

as compared with thc losing side which carries ocut only 80 percent of its
opelatlono 0urrbctly. Instrad the situation may be more iike this:
that side which does 80 percent wrong will win the war 1f the other

side does 90 percent wrong. In other words, the winning side may be
right 20 percent of the time, 9ni the losing side 10 percont of the
time., The winning side is the _often 23 the losing

side, This is an example of tEEETIn : matics'whlch must be
“used ih war as well as the rasult obtained by lcoking =t the same
thing first through the eyepizce (factory) end of a telescope, and

then through the objective (target) end of the telescops.

21

CONCLUSIONS ¢ )

ae The graphical method of presenting the results of procurcment
planning should be used more generally.

be Tabulated values and graphs of mcenthly requirements and wonthly
production frequently have much more value then do the corresponding
cunulative velues and graphSe :

‘Ce ZRI ‘vscq of monthly reguin ﬁnts,,prcductimn
sirebl. war oy of suck itrms o8 suns {Qlass I1 14w
“fion (Class V 1tbﬂo) show thit planning methdds for these itums &

and should not be the samc.
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