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<~:,': 0.UTLINE. : ..~ , ,., ~ : .~.: 

~':~;:L':~. ' .i.: In this paper it -is proposed to, discuss:.war planning of the 
Or~ance.Depar%-ment under five general headings. - .. 

';:,: ,-'(i) ~The ~ission of<:the~Ordnance Department ~. : 

"-~4.;'. . • • (e). ~The.general problem of~the 0rdnance,Depem%-ment ~-. 
:,.,u:-~ • , < .~. • in carrying out its mission. : . ~" -:.: 

" ".-:..(3) ~% brief:~description of the orgahiza.tioni0f..the . : 
Ordnance Department to meet the problem,.~ ::, ,~ 

(4) Sugary of the steps involved in the procure- 
'i~, <! ment of a speeif.ic-_itsm.as._an~.i.l.lus_t!at.io~. 

~.. - (5) Discussion, of Some of the difficulties wh£ch are : : : 
• J ::~ - special to~,the Or~ance Department. in carrying., i .... : 

i..' : .!:~ out the plan. ' n.~. -:...:: .,.. :-..... 

II ~I$SI[8N 

" ~ - " "  " : ' . ' : P  . "  - " . . . . .  ' "  ' i ,  . .  " :  . ' ) " " ~ '  , . -  

2. :. .General. The mission of the 0rdna~ce Department ~/ay be stated: 
"to s ul~ply Ordnance :to ou~ Armies at least equal in'quality and quantity 
to that-of the ,~emy., This -includes des.igh, p~ocuz.ement, storage, issue 
a n d  m a L ~ . t e n a n . e . e . ,  .... ~:. ' : <  : ~  . . . "  . ~ . ~,::" - . . : - ' c : ~  

". - "  " ~ . " ~  . .. • " : ' : .  ~" 5 " . . " { :  • . "[ ~ . . ' . ~  ". ! • . . . , . . .  ,; 

• .. S. :i P.eac~..--Ti-_::~e-Activities.. In:peace time activi.ti~s are lin~it~d 
b.z .fun~s~ aYailable.. Procurementj supply and maintenance are limi..te~."to 
the relat.i,.v, e l-~..sma, ll. number of active .units of the-army,: ~nd~-tb . ~ b / ~  

maintenan~ce<o.f t.he<stQcks on hand. Procurement.is consequ~ntly~very " 
limited.,.-Wo.rk is ~oncentr~ed~ on :projects for: developm~n,t of.- ~impro~ed 
armamen~ .< DesigD, and test are emphasized. This is a logical si~ua:tion 

becaus~.<new~ a~d ~prpv.ed types should~ be made standard in peace 'time-;," 
whether an~ qua~.ti.ty..is-prQ~ured or not. Time, after the. emergenb~.~ -'~ 
arises, is v,~t~l.' element~ 2ime spent, after }.~ Day in deveio~ment, .test, 
and sta.ndardiz.a.tion of~ an~< article TM delays the .procurement. of. that~ p&-r.- 
ticu.lar .ite~.~.'.,by at least, th.at amount, and probably~m0re since it•.Cb'~.- -- 
fuses .-..:the i -~h.el.e procwmement, program. " . - " .: ~<.~. 

.~ . ! "  . . : , - . . ,  ~ ~: . -  . -  . • 

4.. ~[.ar Activities. In an emergency the situation is somewhat ~ 
reversed. P. ro.cu~ement, supply and maintenance are the paramount things, 
and of these:procurement is by far the most difficult to accompl.ish. 
This becomes=obvious ~vhen i~ is considered that • for just one itsm in a~ 
major emergency such as 75 mm shell, the monthly requirement may run as 

high as .~,0OQ~0o0. With some S00 major items of Ordnance to be procured, 
nearly all of equal i~portance~, the size of the procurement problem is 
seen.{.to be enormous. 

.... ! 

III. PROBLEM. 

• "-~ .9." Non-commercial. The very great majority of Ordnance items 
have no counterpart 'i:n commercial production. Special manufacture is 
required; : .  F~cilities ~apable of conversion' ~ o :  the manufa'cture-.o.f. Oral- 

) nance exis,t in a number of cases, but even these must have a new set 
up before any guns or ammunition can be procured, For example, the 
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Westinghouse Electric and~Iwanufaet~iing cbmpany ~is~asked to,machine 155 
~n shell, the Baldwin ~ocom0tive ~ior~, 75'~ S~apnel case~, the 
Goodman l~nufacturing Cu., makers of Coal Mining. Machinery, antiaircraft 
gun mounts,~.and the Chevrolet Motor Company, Tanks. Colt, Winchester 
and Remington make small .arms f~r the sporting traae. Their manufacture 
is probably the nearest' approach to finished items of Ordnance that 
exist in commercial productfo~. ~ Even t11ese plants require ~ months before 
they can. reach~ quantity.~rod~cti0n of our standard small arms. There 
are some powder making companies operating in peace time. Their capa- 
city without expansion of existing facilities is about 1,000,000 pounds 
per month, while the w~r requirements may run as.:high as 40,000,000 

r 

pounds per month. 

6. D'isproportionate ~ Requirements. The problem which the Ord- 
nance Department has f.or the determinatign of requirements is not at 
all parallel to that for other supply services. Take for example, 
~N~unition, in peace time our total consumption of a~nuni~ion•@s'~nly 
that used in target practice, which is a very small quantity, yet in 
case of war we must supply a certain number of rounds~.Per-~t~.,~ per " 
day, for ev.~ry gun in theTheater of.0peratio~s.-an:d another~r~%e! for 

:~ each gun i'ntraining. Equipmen~ and supplies~ for"each indivi~ai sol- 
.dier, -which are. common to all, remain the same whether thaiman be 

..... Infantry, Cavalry, or l~tillery. He eats the samB. amount of food.in 
peace as he does in war. These requirements than can therefore ~e .- 
based on units of 1,000 or i0,000 'men and the 'total eas/ly ~etermined. 
,On %he o.ther hand most of Ordnance is organizational equip~nt.".A ~. 
75~mm Gun..Regime.nt .-takes 24 gunsWhether it be peace orwa~ s.trength. .... 
A Division takes 48 of these guns,regardless of its s~rength.. When..~,.. ~: 
the~d{vis%ons are organized inthe.Corps, the ratio of guns to. the .: 
number of men. varies again becg~se the~., number: of men is increa's.ed,. ~.~ 
bu% there are. no additional ?5. mm ..g~u.s .in the corps art-illery.:: By 
comparing the curves of total per~6nnel, mobilized, and 75"~mn~ gun . 
requirements , ratios can be determined showing the number Of-guns 
resulted:. .~or. units of i0,000 men. Howe.ver. ,. these-:rati0s vary very.. ...,, ...~ 
mate?ially .in different monthg of"mo$ii.iza.tion of any one plan. 
Further these ratios vary for differe~tpians. In the 1924 General . 
Mobilization Plan this ratio varies.l.from.4/l~ in'-the firs~..month to 
16 in the 9.th month, while in the"1928 ~Gen:er.al Mobilization Plan they 
vary f~om l0 in the first month to 13 in. t.he 10th month. " Another 
phase "occurS ,in connection with the .mobilization of units because ~ the 
forcea.~re not balanced in any one. period. :.The. 1928 Geieral ~.~obili .... 

• ± a  ; • . . . " • . • " - - 

zatio~m~ilizes practically all Antla~rcraft ~Reglments i~the early .- 
stages but has scarcely anp thereafte£. Hnits~ .such as Laundry. ~Compan- 
ies armed with pistpls~are • m0%ilizedat a later date inereaslng the 
number of pistols per 10,000 men very'materially. It hLas been •suggest-. 
ed that requirements be determined by means of equipment related to ...... 
main items. For example, the 75 mm gun always has with it sights, 
caissons, fire control equipment, etc. In some of-these items~ a ratio 
can be determined for initial equipment between the main items and the 
rela~ed item. How,ever, a numbe~ of these rel~t~.i~ems ~so acc~ompany 
other main items such as the 155ram Howitzer and 155 mm gun, etc. Again 
the wastage ratio f~or the related equipment is. not. the same as: that for 

o ~- • .  } " % "~ } i . ' ,  



the main item, which further contuses the calcula%i6n-~':°.'~In ~the case 
o f  t h e  75 n~n gun t h e . . ,  rg~ate .d .~q~ipn~ent  v a r i e ~  fo.r the.~ d i f f e r e n t  
%ypes ..~,f--. -regiments, .tithe :hor_~e-dra~wn va.r:ies.~ .from-the tr~tor.-drawn 
and varies again from the portee. V~qat is act~ally~ done is..to figure 
the requirements of each item for the troops mobilized in the various 
periods :(:each periodseparately)~.-~ In eachper!iod the location of the 
troops must be !considered, ..that .is. ~'hether .they. are in the~ .theater of 
operations or in the zone of the interior. The total of all factors 
for each item, such as initial equipment, .overhead, wastage and expen- 
diture gives the quantity that should ,be available for use during that 
period.. :. . ...... 

°. 

A later suggestion which appears to have merit, although it 
"!~ ~, -~.:~as-:not been •tried ion a":complete pla~, is..base~: on the .@eneral 
• .,.i.. -:.. similarity in rates of: requir~1~!onts~..-.ov~r~i.c.e~t/a~nperio ds i.i:n ~. 

:. .ge1.~eral. mobilization .plans, - •Graphs. were. plotted for ~several }-items 
- :..---~of different..classes fo~ both the :~824 and .the 18 ~.-~8 General. Mobili-. 

zation Plans, and it was found tha.t..re.quirements..fro~.~!L-Day...to the 
month of stabilization in practically all cases haw rather definite 
points of similarity. The month :ef..'.~:tabilization is taken as the 
month when all units arc in the 'tl~amt.er of operations.. In every 
case prac~tie:al]'y. 80~ ofthe~.tdta~[~.gur~ulative requirements, up to 
the month of stabilization,. ~era.~equired by the tiue all initial 
equipment was issued, ifter:that.:~he :monthly rate is practically 
uniform up to the month of stabilization. In this method require- 
ments are calculated for M Day and for the month of stabilization, 

-- ' 80% of the latter are.-~equi..ned.b:~..}he~m0.nth.w.he.mj:.§lil, unitls are 
.. :in,itially equipped. .The ~rem~in~der of: the .~vork~"iS then-. int[e~po- 

lal.ion at an even rate.-. Afiten ~all units ar:e~.i~, tke-theat~grof 
operations, supply and maintenance continue at a uniform rate. 
This method materially reduces-.-,~he.t.ime and labor required. 

7. %~/astage Factors. ~,,astage .~factors. for Ordnance vary tremend- 
ously bet'~-~een peace and war.' -~.r~.e~ically all items of equipment have 
more wear and tear in war than in peace. •This is especially marked 
in the case of guns. The 75 mm gun in peace time will last a great 
number of year.s if pzoperly:.~abed.~or.. In the theater of;"~opers.tinns 
the monthly wastage for the 75 mm gun is 8%, which vo uld correspond 

..to .100% r.e,p.lacement over 12 months. SiL-ilar factors must be determin- 
ed. for all items of 0rdnance.~8~qu:i.pment..:The consuraption.~-Tac.tors vary 
in the same fashion for exampls.~.the ammunition used in peace time is 
ver.y.Small, yet for the ?5 mm guns in the .Thea%er of Operations the 
rite of consumption is figur.e:d ~t the rate of 40 r.ounds: per gun, per 
day. For such things as co~ner~cial hard.ware and acoes.sories, it has 
~een assumed for wastage calcula~.ioi~s .that- -. 

". :.- . .:i. 
7 days intensive firing is-~qu-ivalent '.to -. " " - 

'). i~. ~.~'~ " . 

i luonth in the Theater of Operations, 
3 months in the Zone of th"e' Inte~ior,: ~r~ .:" ..: .~..:.: 
6 months Peace Time 0potation..:.: ~ . ~.:.. 

T}~e peace time ~mstage of this class of items then can be used to deter- 
mine the war requirements. : 
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IV. 0RGANIZ~ION . . . . . .  ~ 

.8...Gene~al..i. In"order~o~"exp~ainthe procedure ih.warplanning 

itis believe~ best to first:discuss briefly the organization of the 

• Ordnance Department 

• ".~ The Office of the ChiefOf Ordnance has 4major groups, ~eir 

.nan]es i.ndicating somewhat th~ general duties of each• They are - 

.... / . ~ General O£fice- ... 
" l~mnuf&cturing •Service . ' " 

• ° 

Field Service, .and .... " 

Technical Staff. 

. . . -  9. Th~ Goneral 0zfice. This office includes the personal of~ce 

of the Chief of Ordnance ~nd has in addition 6 divisions which under 

~ I ~ 

the executive and 

::administrati~ duties comu6h to various activities of the Ordnance De- 

partment. The divisions a~e- • 

Executive . 

,. .!. Administrative 
.~-.: ..~....."." Military Perso~mel and Training 

civilian Personnel 
..... " . Fiscal, and ,.. 

-... ~rZPlans. ~.. 

• -. ~lO. Nanufacturing Service. T~eManufacturing S~rvice is charged 

~-~ith~.ths design.~.deve!bpment ~, production, procurement, inspection and 
~-.acceptanceo,f Ordnanc~ materiel• It has 5. main divisions - 

: ~ x e c u t i V e  
~ u n i t i o n  

..... ..: ..... Artillery 
: small A~ns,and . -.. . 

"": "" " " G~ge. . ~ ' 

. .  The. t v M n f l f a c t u r i n g ~ S e r v i c B  o p e r a t e s  6 m a n u f a c t t t r i n g  a r s e n a l s  - 

.. " ' " -: . . . . .  . Approx. Plant Value 

..... ,....~ran~ford: Fire-control. Instruments, ... 
Small Arms Ar~munition,~ [~ 

' Fuzes. " $ 4@,000,000 

.... Rock l~iand: Mobile ~illery Carriages. 52.,000,000 

" Picat~nny: Artillery ~uitipn~, 
/ ~ "  E x p l o s i v e ,  F u . z e s .  9 , . 3 0 0 , 0 0 0  

Springfield: Small Arms~,. . " . .  2 0 , 0 0 0 , ' 0 0 0  
Watertown: Heavy artillery carriages. 22,0b0,~000 
Watervliet: ' Cannon~. ~ .25,000,000 

The 14 procurement . distriCts are underits-control. Inwar time it 
would also operat~the"governme~t loadingplants, and acceptance 
proving grounds. The procurement districts are-considered to be. 

4. 

-:~!the •direction of the n-h~ecutive OfficeS, parform 



the backbone of o.ur 9roeurem~nt:Drganizat.ion . '~en it is ~ realized • " 
that ~ iths~:~seflals can pro~..u¢~.Dnl~ ~b~dt ~ G%' of" ~he total re0uiremen'ts 
f o r  ' t h e  ~ jo r "emergency , . . the , : re la$ .~ -ve  t~ tp~  %An~e o f  ..the d i s t r i c t s . i s  
seen~"t6 ' £ e  v e r y " g r e a t .  ..... The d i s t r i c t s ' :~ re " . t~ .e~ded  i A : e a o h  case by  : ' . 
c i v i l & a r t s  -peominent  ' i .n  t h  e b u s i n e s s  . f~or}d'  d h d  ;$e~l.~U~O~n i n  .-his d f s ,  
t r i c t ~  I n h & s  ' 0 f f i c e h e  has an exect~t . . i~6 ' ;6Tf±cer,  who i s  a r e 6 u l a r  
officer of the Ordnance Department, and o.ne clerk ..... 

. . .  . , .  . : . . . :  . . - . . . .  ; " ~ . . "  ' - : , ! % . . . L -  . . . . . .  - "  " "  

I t  i 'd i A - t e r e s t i h g  I t o  n o t e  here  . . w h a t ; c d l i b e r  "o f  hen. occupy  t h e  p o s i t i 6 n s  
of district chiefsat the present time. They a~ - 

District District Chief • . .  i. Business Affiliations 
• • , . . -  . 

Boston Col. Charles H~ Te.~iney • Chairman of Board, Charles H. 
• '--'- Ten[~ey & co. (Public Utilities ) 

Springfield, l~ass. . " :  : ' . - : : "  
• Col. B. J. Y.ranklin : Industrial 7.ngineer- •' ~ : Bridgeport 

.;: 

New York • •Brig. Gen. Samuel ~cRoberts Chairzmn, Finance Dom]nittee 
: . . - :  ..-~'-:- . . . . . . . . . . .  :&Director, Armour & Co., New 

.... ': • : : York, N.Y. 
Buffalo ' " . ' - " :  Col. Led~[ard Cggs~ell,,~r-; Financier, Albany, New York 

Philadelphia .... iv~. Philip H, Ga&sden .-.~. Vide-Pres., United Gas Inl- 
: : provement Co., ~hiZa~, P~. 

P i t t s b t u ' g ~ . .  • ' - ! ~ ' .  ~-TEnk B ;  'Be] ' l  • 

Baltimord -;~~. : " ' ~ ;  Ho'~ard Bruee 

Cleveland" ' " :  ." ~ " .. " 

Cincim~ati Col. Chas. L. H~rrison 
• ' . . .  . . . .  ~ • ' ~ : . .  ~ "  : . : 

B i r m i n g h a m . "  C o l . [ Y o h n  Stephen S e w e l l  
L "  " i 

Detroit i,~. Alex Dow 

Chicago ~. ~. Russell 

St. Louis Dol.. M. E. Singleton 
r 

San Francisco..-: ~ " 

.'' Pres., Edgewater Steel Co., 
: Pittsburgh, Pa. 

Pres., Bartlett-Ha~w~ard Co., . 
Baltimore , Md. : .-- ' 

Pres., bin~h-atiiT~e~inal I: :: 
%Varehouse: CO: z;~. Cincinnatl i" O. 
Pres., ~ab. sms j.~[~rble -Co. -,:. :'" 
Birmingham, Ala., Graduate 
~-~;est Point 1891. Built the 

• War Co lq-ege, Fins Overseas 
record• in .~.ngineer corps. 
Pres., Detro it-Edison 
Electrfc Co., Detroit, Mich. 
Retired, _Formerly vic@-Pres. 
Otis EI@vator C.o.., Chicago, : 

,; . ;. . . • , 

Ill. : ............ • . ,. • 

Financier, St-. Louis ~, Md:.; ~' 
": [: -.<:."~ 

.., -~ .;:,~..,.'- .-,." . ~ . - .  . . . -  • .-, . 
• . . : -. 

.. : ~ ....- .o.. • . . 

In peace the districts ar~ expected to[ ::plan;:the {r organ{zation, tenta, 
tively place 6rders for quantity productio~.~f the items assigned':to:: .... 
t he  d i s t r i c t , ,  and see  t h a t  f a c t o r y  l~!ahs-.a-re ~i~d~; 'The sma l l  f o r c e  
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availab~b.: fer- district o~fiees; ,~ue~,~ti.~::~:~he:~mi'%.ed:.~~ds:~m-.,v.-,a:i~i~1~le:,~ ~:I 
~ , c a U - s e s - w o r k  t o ~ h , e  s l e ~ w . : : ~  i ~  w o ~ d  b e  ~ : d e s i r a h ~ e  , t o ~ . h a ~ e ~ - e ~ e : ~ . o r . ~ : m o r e  ' .  

~rodus-..t i0n-~<engine0r.s $0: we~k ~on. plan,t ~ s.urxeys .an~.t assis tin:::fact ory 
plan.s.~.. -.In: a ..ma~or- emergency--<the. district places *: orders, .'keeps con- 
tact with .production,, inspects and a,ocepts::the product,: unless .a 
pro~ing ground-tes~ i,4 .necessary.~. ~ 

ii.. Field Service. Field Service is charged with the storage, 
.:. }~:i~ssue, .:inspee,ti~on and maintenance• of Ordnance materiel. It has. 4 

main divisions, .as follows.:• ' 

• - ° 

~ e ~ - - ~ ,  ° _ z  . . . . . . . . . . . . . .  

.::./21.i.; . i . ,  !,;,.~:..: . . . . .~-2 . . . . . . .  :" " Ammunition Supply, 
. . . . . .  G e n e r a l  S u p . p l y , - a n d . .  

• • j . . . . . ,  

• .. ~aintenance.. 
• ; ~  , ~: ~ • . . .  

Field Service in peace time opera~es10 storage ,and 
T h e y  a r e  - 

: . ~ ? . ' :  . ~ . . . : ~  • ~ ".. 

. : . . . . : .  Genera! Supplies - .  

• ~J ' "  , . . - 2 . 5~ :  

z s s u e  d e p o t s : , : . -  

~ .  . . .  .. ... , Approx. Plant Value 
Augusta Arsenal, Ga. $ 1,250,000 
BeniciaArsenal, Calif. 2,000,000 
~rie..Ord..-Dspot~ Ohio. 5,600,000- 
Raritan " " N.J. 19,000,000 

• ., . .: " :-. , - 

• . " : i  , , . . : - ' . ' . i  . . , '  : :  :: • ' .  

A~uunit ion - 

" • " L. " . " -  - - 

S a n . A n t o ~ . f o  ~" .Texas 

• : . ' : : i . . -  . .  ~..,~ . .  - .  " -  ; . !  : : . . '  : - ,  

: !::~. . . .  

and 2 Ammunition Storage Depots - Ogden, 

Charleston 0rd. D., S.C. 
Curtis Bay " . . . .  " Md~ 
Delaware " " N.J. 
Nansemond " ,, Va. 
Savanna , -, :Ill. 

2,850,000 

3,i00,000 
8,900,000 
3,800,000 
3,900,000 
8,250,000 

Utah 1,200,000 
Wingate, N. Mex. 113,000 : 

:..12~. Techni-calS~af~.. Render~-:.tebhnical.~advice, conducts tests of 
:exper.~e~tal ma~eriel~,keeps records concerning standards for supply 

"" 'and p~ocurem~n~, maintains technical .~i.~Tsoz..and .distributes technical 
ihfpr~atiOn..., It:ha. s 4 main divisions: 

~ - ~ ! ~  , • . j ' :  ~ . - -  , .  - ' ~  • 

,. . : . . . , . ,  .... : . . . : :  E x e c u t i v e ,  

; ~  . . . .  . . : .  :. ATmnunition, 
. . . .  . [ : : '  

. .-: . . Artillery, and " ' . . . .  - ' " 

- S m a l l  Arms. 
• . ~ :~ :  i : :~, " "  . ' ; ~  =: i : . , , . [ .  . . . " . .. . : 

• , | . . . . . . . .  .~  . 

..... in:..the Tec.Imical]S~aff there is also the Ordnance Committee, w~hich 
is composed of members of.the Ordnance Department and officers of 
other~ i~terested s~ms ~d,services,-T~.~:recemm0nds.:~a~t±on effeeting ~ 
e~r~mental'materiel, and modification of existing materiel. The 
-Technical Staff operates the Aberdeen Proving Ground.(Approkima~e :~-: 
Plant Value $33,700'000) where tests of experimentalma, teriel are .... 

, , 9 ~ r ~ r i e d  o n , ~  :., ~ %  _$,g- a t s o ~  : f c h a ~ . g e ~  : w i t h :  ~t~e~ ~ - e d a r ~ t i o n / - O f  ! p i e S T o n i  . " '  

- 6 - .  
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a. Decentralization. The organizatio~ which h~s just beei 
outlined is intended to be the same in peace and in war, with only 
such expansion of~the Various divisions or ~ sections as may~be rebut'red. 
The•organizati0n for v~ar planning is decentralized a~ far as ~ra~tic- 
abl~,, eac h group havin~ its 'own •war planning section." This organization 
is based On the principle "that it is better to have the division which 
is charged with the execution of any part of a plan, prepare that part 
of the plan. This: methad ~hi:l~ more difficult to car.ry on•in peacgili 
than a hentraiized organization, • Brings to th9 attention of all pers0n- 
nel"'~e Possible requirements in an' emorgsncy and keeps alive the, in- 
formation in the hands of those who will have the ideta~led work • to ~• 

.... b_. Pla.nning :divis:i6ns/•hnd c:4aig~s] l T3~e~'~ar Pl~ans • Div{sioni ~: 
of th~ General 0trice is chagged w'Ith the general supe,rvisi~b~ : ~f' aii .... 
W /' " " -m . . . . .  ar planning ~or the Ordnance Department. Th~s dmvls~on de termi~,es 
the requirements according to the troo~ basis issued~by %he"@ar De£ .... 
partmen%. This total re~u-irem6~i%'i~-~hen compared ~ith the existing " .... 
stoc~'and the difference is • the pr°curement requirement which is 

e ' " " ~ °: furnished to the Iv~nufacturing SHrvic e for ac:tion. ,Th total requtz~-.~, 
sent and the procurement requir~hent~/are furnished the Field ~S~r%{ce .......... 
for use in their plan for distribut'i0n. In ~ar the War Plans Division 
would become merely a requirements division with a statistical secti0mlt~;~: 
The W~.r ~Plansl;S~ction of/the },i~ufacturing.ser~ice would be6ome ~tbe .: ~ .... 
Progress S~6~ion.- @he small ~ar plans sect i6ns in divisions w ~ d  7"'/ 
rapidly be absorbed in curreit':w'O~k. In this eroansion; the Automo{iv~ ~':! 
Section Of the Artillery D~v~s~on would .tn~n :undoubtedly become a . ; 
separate divis.ion and the Aircraft ~msmen~i Section of thB Small<Arms~/i :~ ...... 
DivisiOn Would become: a Separate division. 

V. ILLU~TRATION. } ,:~ :~ 
: " • k 

14. Ill order to Iresent a definite...picture of.the-.s~eps taken:' .... 
regarding .any one item for its st&ndardiza%ion and pr6,eurement, let 
us take an hypothetical example , 

• • . . :  . . . .  . . :  . . . .  . . .  ' f ' {  . .  . t 7  : ' . ' "  . " 

Assume that the Infantry des{r e' a naz i type:sv:mm gun'and carriage : 

(i) The Chief of I~fantry initiates a requas;t to %he; s~cretary .... ~.. 
of war for tl%e development of the carrflge stating the reasons, and 
the de-~ired military characteristic s such as traverse, weight, ra.te ,i~ .... 
of fire, how ~ransported, etc:. ..- ~ " ~ }'~! <<."..!."~.".;. ". ,~, ~.:-. C:" 

. ~ . . . .  .- - . . .  ~ , . .  : . . : ~ . .  ~ - .~ 

(2) The S~cr6tary of W~r approves :the military characteristics : : 
and authorizes" t~/e 0hie~i of Ordnance to .pr.ace~d ~ith t ~ ;  deV41oPm~nt." ::., 

(3)<-' The'<T~-c~ioal Staff, Office Chie9,[of 0r ;~!.ance, ~@ts up a : ,-~,-- 
development proje;6t.~or the/gun ~ carriage g~ing %Dto:~such detai I is 
may neciess y. . • .  . • . . ; ,  , . .  

. " : . . . . .  . ; - { 
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(4). The Ar.tillerY Division o!~-~b~Yla~h~c~!~i~*S~t~ce makes 
a preliminary des ign. " ' ' :: " 

'"; ~:(:5) In consulta~'b~ ~ith t~4~Technica~ staff:the design iB ap-. 
• ~roved. Representati'Vss~"'bf " the Chief of Infantry are.consulted, .-and. 

" •approve the desig_n thru the Ordnance committee, . 

":- ' (-6) The Fiscal Division in the meantime has set up .funds to .. 
cov:e~-the pro.ject, if they are available, and haS:made the nec.essary 

":al~0tment to the Artillery Division. " - 
.. .. 

~: (7) The Rock Island ~s'enal then manufacturestl~e pilot car- 
riage according to the design and instructions given by the'.Artillery 
Division.. The Watervliet Arsenal manufactures the gun. The gun and 
carriage are assembled at Rock .Isl-a.n.d , and may be .gi~sn_a'-~reliminary 
firing testthere'. " ' ' - 

(8) The Aberdeen Pr0ving!Gro~ud tests the gun and Carriage abe 
cording .to a program given by the Technical Staff. ' 

(9) If sUccessful in these tests the unit goes then %o the in- 
fantry Board at Fort Bernaing for test. " " 

• " (I0) If the unit is satisfactoryto the Infantry, the iT~chnical 
i, Staff reco~mendsadoption as stand-atd-and Whether the item 'Is e~'sen- 
tial:Or not. By essential is meant:whether the item is neSes s~dry.to 
the combat effi.ciency of troops and"fs unobta.inable fromciVil stolcks 
or production in ~he time. and quantity required. It has recently b.een 
decided ~6 indicate a- degree of ~ribrity witN~n the essential item 
lis~., ther.efore: this recommendatiOn Wiil i~'dlude -a. statement as. to 
whether the item s-hould be marked (***) urgent, (~*) rush, (*) special, 
or no star, which indicates it will be of no special.-priori.ty~'...: ' 

(ll) The Assistant Secretary of War ~ consid]e:rs the design an~ the 
materials-entering into it, and apprbves it"for procurementl. ..... " 

• • . • - " .  . -.. " " ' " " " . ; J-" r..... 

(12) The Secretary of War approves i~ as .stAndard and specifies 
whether it will be consi.dered as an ]~ssential i~em or not. ::' 

' (13) The Technl-cal Staff now enters the ~.itefn in the Bolok of Stan- 
dardst..: : ~ : . . . . . .  " :::, .... : • :: 

• . . . ' . . . .. 

(14) 'The ~rtiillery Division Of the ManufactUring Sezvice :completes 
the drawings, specifications and list of parts for.manufacture. 

- "~ " (15) The GA~e:- DiVf~i0n designs inspe-et:'ion, ga~es, .. o.hecks~ toTeran- . 
-ces:,-:~aging points, etc. for the manufacture of the item. As an in, 
dication of the ntunber of gages required~,fo:r inspect-~'on :i~ may ~ beL 
noted that 295 gag@S a~e required"for ,~!::~o~lete round,of 75 mm. Shrap- 
nel. F er-ih.e::i'eceiver ionlypof ~ the 1903 rifle 246 gag~!~are .reguired.[ ::L~ 
For the latest model of 37 mm gun, 208 gages are required, and for 
the cazriage about 225 gages will probably be require d, 
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ture::£or the carriage. This may be a complete descrip$ion stating 
exactly the ~achines by model, size, etc. with the exact description 

..; o~..e.ach operationlto be p er.f~rmed~in sequence, the time r.e. quired for 
,.-. ..'@~C.h. operation, the routing.of eac~lJiece thru the shop .and the bill 

ofmdt~rial~: Or it may be 'an :abstract sho~dng the machines.required, 
number of operations for each machine, ti~le required by each machine, 

... and n.z.ter.ial.required. This ~,~ill be used in making factory plans for 
production b.y co~muercial firms. 

;~ " !i~i?i ~The.Chi-eT oT i-Infantry.~hen indicates the basis ofiis.sue 
. . . . . . . . . . . . .  ~ e s i ~ e ~  " -  -" . : -  " ' ~ " 

. -  . . . . .  .~ . . . .  . - -  • 

: ..... !18) . a. The War Plans Division, General 0ffice incorporates the 
... :.,.. allo.~anceS--in the ~ar pla.nn i-ng equ-ipment-chart. . .,~.:.: .. 

.. . - . . . . T : , . .  - - . : . , . - . :  . . . .  . . 

' :  ' " : "  " " " . b .  T h e '  s a ~ e  ~ d - ~ V i ~ : i o n  i n  c o o p e r a t i o n  w i t h  t h e ' .  I ~ , i a i n t e n a n c e  

"" :~biViAion, :~ieid serv:iCe", determines: the' v~asta'ge .factor~ for ...,this car- 
riage in the Theaterof Operations a~d. in,the.Zone of.-the I~!~erior 

..~ and ~recommends them to the General Staff for approval 

(19) The ~ar Department General Staff approves t.he .~astage fac- 
• .  tons. 

. . . . . . : "  . . . . . :  - ~ .  "~ ° . . . ' .  . . . .  

(20i Field Service determines the essential accessories..and spare 
parts required to maintain the main item for 6 months. 

. . . .  : ,  . : . ~ . . : ,  ! • . . .  

.... (2]~) The ~ar D~p.art-n~en~::Ge~eral Staff. issues the troo.p:.basis 
~vl'~ichl ~ncludes troop~ .a~ed v~ith"this. ~veapoh, gives .the.~rate of mobil- 
ization and rate of en~y::in-to - .:the":~.Theater of Operations...-:-. 

(22) a .  The War Plans D~Visi6n., General. Office :computes. the 
total military requiremehts bymo~hs : . These .requirements :.include 
init ia_l. equipment,, overhead for: d~s~ibution, and wastage., ,.The deter- 

... ~ mined wasthge~factor thk6s :into.ac~ount"the-exp2eted'.life ,of the 
carriage: Fo~" this.uni~";the wastage fae'~or-use.d..is::~%.per .month in 
the Theater of Operations. At 'this ra.t~ 50%..of'the ca~r.iages.i~in the 
Theater of Operations would be replaced in 12 months. The total re- 
quirements for the carriage ~a~-~. provide also., f.or'SuffiCien~access- 
cries, and extra component parts to maintain the carriage for its 

.... expected life ~in"action. ~equirements.of essential accessories and 
spare parts are then--l:isted., fn-sets-.Rer, lO0 carriages for. li.fe. These 

. . form the basis of procurement requirements for spare parts and acces- 
SOries ' - -  : -  - .~ : . . . . .  

: , j . . ' '  . . . , : ;  , ;  . . . . .  . : ~  . .  . - . . .  , : . .  . .  

. . : ~  "' i~ "• '" " b. Aftelf- Cons idera:tion o-f. steaks on l~h~d the ~ar Plans Divi- 
sion,- General ~ Office d~te.rm'inels the..procUremenlt. r.e~uirement.: These 
are furnished to the: ¥~n-dfacturing Service; for-procurement,.: 

o .  • . . . , 

• (23) Assume this .gun and ~ .carriage are to~ b~ procured in the Balti- 
m,ore andBost0n Districts.. The Artillery :Division..tenta~%~ely. appor- 
tions ~he requirements to t.h~s-e districts, f~nishing the required 
data in dra;;ings, specifications, lists of parts and descriptions of 
manufacture. 

ii 
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(24) The districts then in censul~ation with• plants~availa~le 
e s % ~ i e  it~e p g ~ s i ~ t ~  'plrO"du~!~ion ~ d  make"ia repo~.t ~to .,theii~Ar.~i~i"ier7 ~ ' :~ 

. . . . . . .  -.~ 

:(25) a .  The "~rtiller~iDivision considers these ~st~tes, and 
the suitability of the plants recommended, and issues apport,ionments 
to the ~iStricts ~ho will place accepted schedules of production with 
the" Compan.ies .selected. 

.--. ... 

b. The ~anufacturing Service then reports to the War Plans 
Division, General Office the total estimated production. This in- 
formation is usod by the war Plans Division and by Field Service in 
comparison ~'~ith the total requirements and existing stock to determine 
~hat shortage, if any, ~ill occur for supply . . . . . .  i 

(26) The Districts, or the plants having the tentative orders, 
prepare Fcctory Plans base d .up.on the fact0~y equ%pment available com- 
pared ~itH the d escriP~i0n 10f manufa.~ture, Factory Plans are n~de in 
m0reo~ less detail dependin 6 on the amount of deficiency of produc- 
tion t o r i e e t  requirements. : . . ' :  

(27) The ~rti!lery Division ,upon ~receipt of Factory Plans prepares 
a specific pr0c~ement plan. . . . . .  - - 

(28) The Assistant S~cretary of War approves the specific procure- 
ment p i a n J '  : ~ ~ . . . .  ~ . . . . . . .  - ~ 

• . . - . .  : . .  ~ . . ? ~ . . . . .  • . .  

This exqmple has assumed ideal conditions. No account haw been 
taken of a~ly ~t~'ub!es:~h~t "~might hrise in carrying out these steps, 
Pr~c~i6a-ll~mdchof the ~6rkilis •d0ne out Of ti~ order stated. Un- 
doubtedly the ~h01e procedure would rarely move smoothly tl~u all 
these steps. For example.the s~rvice test will probably indicate 
desired Chlu~ges ~in ~any pilot. In such cascs the pilot is returned 
to the 0rdn'~nce DePartment for modification and steps 4 .to 9 incl u- 
sive,-frbm desigjf, min.ufactdr,e , .etc. to test are repeated. This may 
happen more than Once f~r th~ same pilot. Please do not mistake m4 ~ "" 
by assuming! t i~t all~ Of thgse .steps ,have been taken for all items Of : : 
0rdnance. I~'Tuch work ~ remains .to be done. 

VI. DIFFICULTIES THHER}~h~T TO THE PROBL}~. " " 

The@e are a great many ldiffieulties encountered_%n meeting the 
problem besldeslack of fuads and Personnel~ : : ; 

15. R~armament. One complication is rearmament. Undoubtedly our 
armies should be armed with th e very best a~d latest: tg~e obtainable, 
In ~he case of the 75 ranlguns, o~ir stocks consist of the ~q897 (FrSnc~), ~ 
the I~,/1916 (U.S,) and tile IvKLglg (British). The standard is t:he Ml, of ' 
which very few e±ist~. "~ There is no production for this standard, nor 
are there any facilities tooled_, up 0r ~quipped: to jump right ~ into~pro' 
duction," It would then be necessary to use th.e existingmodel.s to arm~ 
troops in the firstmonth s of a war. Further i% would, be ~ecessary~.to. 
m~nufacture Su.fi~i cient ~ spare s i of the i best old model (1897)- to: maintain. 
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or repla~el t!hb~e! 1i~ ~xistenc!e'~:~"Re~sonabl~( e~il~ p~SduCtipn iS]~f~asible 
here ~becau~ ~ ~lie ~ ~8~ was man~T~ur~di t6ols,i i~j~s, ii~ixtures land] i 
gages were retained for this model. Early prbduction at arsenals can 
be established to handle the requirements for this,~model. On the 
other hand it will take many mont~ ~e~.~et :a~.se~ ~t~-prOd-dce the 
la gun.: It is planned to produc@:this ~iu in the Chicago and Cleveland 
di~tri~%N, and it is est~ed th@t production can reach a sufl)icient 
quan~isy~ to ~st~rt rearms~ent in the 12th~moi~th with the'~ gun: Even 
th@ s~unition for :this gttu is different from~that for the otheI~odels, 
and':produCtion must" be built up forlthis ammunition at the same time 
that .s~unitldn .forethe ~ Ot'her gun is being.prod{~ced. When .rearm~,en.t. 
star:ts the producti6no~ the Older model of gan., anl d a~Im~tion must..= 
b@~eut " dowh, and-p6ssibly this.pr0duction may be .converted ~$0 .the ma~- 
facture.of:the new }~ type guns and ammunition...: .: .... • ~i.! :~ :~['~- 

: . . ... . : ' . °  

• - '::16..A~imunition Comvonents. 'The ter.minati0n of the T~brld ~'a~ .left 
plants with contracts: f0r :the pro du.ction bf ~.r~eat quantities of Or~-: 
nance:, " Tl~ese ~-ere:~c~ual~y in." production. The. cancellatio.n of .t.hese 
contracts an~'.~tbpping of productionin vari cue'. stages of man.ufactu~e.. 
left large stocks of componeh'tS; most of whfch ~r.e =,unbalan-ced. ~ .Thi~.,. 
was particularly true : in: %We ~' c~se of ~ ar~%illery .~unit.ion.. i Ear!y~. ~re- 
duc%ion:of aErnu~ition depends 'to a great extent' on tile use. of these [-<. 
components :. ~.~Studies ~have th@refore been] vmde .~.;ithl a~..view .to ~ det e.r:min- 
ing the amounts, location, ind[ condition of Such"c6r,~ponents, and to 
develop a plan for their utilization. R~quirements.of components: to 
balance existi:ng stoc.ks ~er~.' idet.ermi~ed, and .faci$i:~ieS".l.o4h%e~ iwhich. 
were,capable of' producing themat the requir'edl rate... Co m~nerci.al faei.1- 
ities..are ~tised :as .-fa-r-~s pra:ctTcable; and are. ch0s.en so as. not ~$0 :: ~: 
interfere with prDduetibn of complete #ounds. " " 

, : . . . . . .  - .,... -. • ..[-~.. .... .: .~::. -.. 

i-]7..Loading ~ Piants;~ " Th@' use of ~~hese' components"l~ads. up .to the 
question of, ] oadihgs., Since makfmum ~ Use must be made of ~ these compo.n.-j 
ents in early production, and in many cases the cc~ponents exist in 
an unlogded condition, it is essential that provision be made. fo~-the 
loadin~ of. such .6omponents as rap[~ly ' a s pbssibie:'~-~Tli~j'~n!'~.']~existi.ng.- 
fac i!it i es ,f~r iDad~ing • Jar e Pi c at inny ~ ~s enal and ~ ix ] renovat i Qn plants 

' at i~Smmunition, depots. The cipacity 0 ~. Pica%inny ~s more ~Qmp~able:~.t.o 
tha~. of a lab o~at.ory ~h'-~ to t£e botal .capaQi~y for ~jlor~ eme.rgen.c.y !. 
pro duot-ion.~ - The ren Ovatio~ p]~antS are ~6;; re[~.'0rking artillery :a~nuni- ~ 
tion ion lland~tO make it servi.ceable. _~r."eseg~t plans calll for~a ~series,-:;. 
ofloading plants ~oln ei:ghte@~i locatiohs indifferent parts .:of the... ,~:;,: " 
country. It is expected -that Six .6f ~ifes~ plants"~ill :be. oplera~te.d .by~.~.;:. 
commercial companies. 'The cost of an .ipi-'Jnts.~:£il ~r0.bably be~ia~ound... 
$i00,000,000, and some 55;000 men. ~vi!! ~e requ~ed, to operate tkem~::.'".: 

. , " . : -. .. -... : !.j. . . .~ .. 

18. I..'ianufac~uring Proving .Grounds. /She /~ber~een.-Pro-.ving -. -~ . 
Ground has ~ not sufficient capacity ~o ~dle.all acoeptance tests-.. • 
which would he,reqUired. All artillery ~r~munition,. gu~.s, ~carriages;i. , 
bombs and pyrotechnlcs requiro suc.h tests for accept-~m~e, U. It will, :: 
th:@r.e.fore, be~neceSSary:ftO establish additio.~!.proving ~grounds ~o. ~ ~ 
conduct acceptance tests. Present plans call for four new prov- 
ing grounds, loaated as conveniently to production centers as. is 
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Pract%cable for the tests of new material and ~un!tion, The ...... 

f o r " n e ~ , ~  p r o v i n g  g r 0 u n d s " j "  . . . .  - • L L~' " ~'~ ~' ' .  " . . . . .  : . . . . .  " " ~ "  -~ " ....... " 

1 9 , . . . -  S o a r 0  P a r t s a n d  ~ A c c e s s o r i e s . , - - . R o q u . i r o m 0 n t s  a r e  n o t  c 0 m p l e t e  

when ~hey have ~ been determined for the~ m~zin item only. The number 
Lof Spare parts and accessories required for .the z~.~j0r items run,into 
the thousands. The computation of the roquir5ments for these parts 
cal~'s for a great deal' of time and labor. Obviously it is easier to 
proct~re extra p~rts at the same time the major item is being m.~mufacL 
tur0d, Their requirements muSt acc~np~iny the Zequiremcnt for the 
maj.or .item. Studies are, therefore, made for each major item based 
upon .e.xperi.~nce ~.vith that and ~ similar items to determine the rate Of 
~replacement of parts. The parts required are then listed in sets per 
100 or 1000 of the major item re# life to he procured at the sazae 
time as the major item: For the major itelns of v~hich there is a con- 
~Siderable stock on hand, requirements of ,spare parts are detez~Gined 
in a.-.sizilar m.a.nner. That is the set of spare parts per 100 or 1000 
of the major.item for life are used to determine the auan.tity of 
s.pare Parts ~equired for life of the total number of the major items 
on hand, This requirement when compared to the stock of spare parts 

-~on .ham. d, sho~S the procurement needed to balance .the existing stock 
of spare parts. These requirements are in addition :to those parts 
t~o~maintain the major item,s under manufacttu~e. 

20. Contributory ~iat__er~$1.R~q~irements are such itezls as ra~ 
m a t e r i a l s ,  " " " " " ~ ~ ' ~  ~ ~se~.~z,fznzshed.:componen~s, factory overhead equipment and 

:~supplles.. The zlethod Of handling ther~ in procurement planning has 
been under: consideration from time to time but has ne.ver been defi- 
nitely established for all of theme' These L~ethods have been for: 
the past fe~ months under discussion bY the Office of the Assistant 
SeCretary of War and the Supply Services, and are at t~is ti~e in 
tha~ status. . . . . . .  " 

• . • 

21. .Optical ~nstruraentsJ O~tical instru~.ents are made Ul~ of 
ntet-.al components and Optical- glass. The capacity of exis%i.ng plants 
~hich spocialize in complete optical inS~rtu~ents is not sufficient~ to 
meet ,our requirenents~ The production of :uetal coz~ponellts is-not at 
all siz~ilar to the production Of optical ~lass.. it ~l'i thJ~of0re be 
necessary' in Using addition~l ZacilitieS not now. naicing 'optical 'in- 
st~unen,ts t0 procure the ±etal cor~ponents from One cl~ss~of nlant and 
optical glass from o~hor sources, and arrang~ for aslSemblY at plants 
nov¢ f-~Luiliar ~vith instrt~nents.. The procnronen t of ~he z~etal parts 
presentno ..difficult-problem since they are ro l~:tiVoly .easy to L~nu- 
.fact ure. ~ The~e~ plants-nmi m~-king optical glass produce an excell- 
en~ qnality of glass, but their capacity is l~uitod. . I ~  h.c.:S b e ~ n - .  
estimated that i£~the capacity o~_~c0L~u~rcial ~ plants and~t~6'b,uroaU • _ 
of standards ~e ~xpanded and furthe.r au~nonted~ by one ~dditional 
plant to/bebuil~, that th~-tota,1 cupEc~ty ~'Tl:l'be :su~Ticion~ ~to ~: 
mee~Lou~r requirements ~fter one~ year.~ .There t~ould be- a: Sh0rtago from~ 
production np t ° t~t ti~e:~ - 

'~ " " ' "."~-" ~:~:~.-:. "i '.~:...:..~'~ ". ""i"--'.:~" .-~.'.~: ~ , . . . . . . - ~ ~ . ~ i / ~  ~ : 
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• ver,y i~ff-io{~l~ ~ ,ma:nii~aOture,-: Tl~ey,must ~ retain gas. and liquid both .: 
of :which are in c0ntac~ with moving parts. :The tolerances permi-tted 

• .are very/small,i and a mirror i ik e finish iS r eh:Uire@ in the •cylinders. 
These mechanisms were • manufactured during the ~Wo1~id War ~in:-~lants- 
specially constructed for the pttrp0se, bf~t only after mucli~ delay. In 
peace time all such work ha~• been concentrated at :,Rock Island•Arsenal 
in order t0-•keep the art alive. Thils •arsenal has not sufficient capa- 
city, for v~ar requirements however and certai~iy private plants will 
have to be •used. B'Y making Rock• Island Arsenal the center for such 
information and making it responsible #or their procure.ment/it is 
believed that enough" plant.s •can be allocated to produce the meehsm-' 
d s m s  z e ~ u { r e d .  : : ." . . . . . .  " " .  

231.  S t r a t e g i c  ~ d a t e r i ~ l s .  I n  t i l e  d e s i g n  o f  O r d n a n c ~  ~ e a r e < m u s . t  b e  

exercised to avoid if poss'ible the use of tutorial which :ca~o~:~:e 
obtained in quantity under war conditionso In the design• oT(!a g~in 
carriage i~ maF be possible by the use of certain alloys of ;s~'es'l to 
reduce the weight considerably, but if this alloy is such • t lmtl quan- 
tity production is not possible, a redesign ~ould be necess~ry.~:T~here 
are some 26 raw materials which•are regarded as strategical. Strategic 
materials are those essential to natiena ! defense, which come in whole 
or in part from sources outside the Continental United States and for 
which there are no satisfactory substitutes available in the United 
States. Studies., are being made constantly to either develop resources 
within the United States for the supply of these materials, or to 
adopt suitable~suSstitutes for them. Nitrate has b~en a strategic 
material since our main so~rce of supply was Chiie. ~anufactUring 
methods have develope d so far ho~;;ever, that there is believed to be 
a sufficient capacit ~ in the UnitedStates to meet r eq2irements. The 
Allied Chemical Company has a plant in Virginia which if kept .in: 
operation couid produce a great portion of the requirement. Exp~erim~nts 
are b@ing made to substitute cotton for. silk in powder bhgs.~ Some of 
the strategic materials that the Ordnance Department is partieul~rly 
interested in are - ;' : < 

Antimony 
" C t ~ o m i t ~ m .  • .  . . . . . .  . . 

...... , ~.. -~. 'i .~Ni~c.kei .: • . 

............. Plat inure .: 
Quicksilver 

:. S.flk . ~ ~ . ~ 

Tin, and . 
":' : :" T~.gsten] : "-''.- -- 

24. _G%..~es You have seen 'something: of -%he size of :th~ gage prob- 
lem. These gages are difficult to make, and a great de~l :of ~im~e is 
required if thoy are to be made available. The gage maker is a high- 
ly skilled machine and metal worker. The number of such'men • in the 
country is limited and because of the skill required the number is 
not likely to increase in any given period. Yetgages are the essen- 
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fore'you ~p.~bu~i~a~ spare .pa~ ~O~i'~6~'~ca~-~!~i~1~'a !brOke~ 
or ~worn~ ou~ par~ ~,and~ insure tha~ the c~u will-..w0rk ~as well ~as before ~ 
It haS been the policy of the department to ~reserve all gages, jigs, 
fixt~esthat were used inthe m~&uufacttu~o of standard items. Theze 
are on,hand a very considerable qu~ntity ~hich pertain to existing 
types of material in service. However, ~e are confronted t¢ith the 
necessity for tha design and m~muf~ct~re of these for ne~ stand[~rds 
and changes in old standards in a gre~t many cases. The gages de- 
signed by us are for the government inspection, and do not provide 
any for manufacture. The two sets are different, for certaini~if 
inspection gages call for a tolerance of .005, the ~nuf~cturer can- 
not expect every piece to me~t this exact figure. }~ takes a smaller 
tolerance, say 10% less than the inspection gage, and expects by that 
means to have less rejections. The annual appropriation for gages 
for the past few years has been $75,000. That covers design, storage, 
maintenance and new manufacture (exceptwhere they are manufacturedas 
Part of the cost of the main item.) Right now the inspection gages 
on hand are valued at around $18,000,000. The annual appropriation 
does not go very far. 

New Pr0cessesof I~nufacture. Constant improvement is being made 
• n ~snufacturing processes. 

25. Welding. A few yearsago all artillery carriages ~ere mad~ 
up largely . of steel castings, but lately satisfactory types have been 
built where practically a!l casting~eplaced by built up ~eided~c0n- 
struction. Bo~th the time required and cost are reduced by!thiS method. 

26. C__o!~ Working Process. For many years guns ~ere built up by 
making the tube and shri~[ing jackets and hoops on it to reach the 
~equired strength. Processes have no~ been developed for~gnns~upto 
a caliber of 6-inch, where asingle forged tube can be use~, and by 
applying interior pressure under certain circumstances the s~rehgth 
of the tube is made even stronger than that of the built Up g~in. Thi~ 
process will save about one third the time and cost of manufacture. 

27. Centrifugal Casting for Guns. ~eriments are being made also 
for the manufacture"of cannon of calibers smaller than G-inch by cen- 
trifugal casting. The molten metal is poured in a rapidly turning mold; 
and the metal is cast against the side of the mold in the desired shape. 
This method gives promise of being quite successful for smaller cannon. 

28. Seamless Tubing. Improved methods have developed for the 
manufacture of seamless . steel tubing where tubes can be made 
up to about 12 inches ~-ith practically any thicM1ess of v~all. Probably 
such tubing can eventually be used to replace the forgings no~.~/ used for 
shell.i This method has been approved as a ~ substitute • method~of, manu- 
facture for shell up to 6". ~ 

29~- .~achine Tools, The design of raachine tools~ has gone forward ~ 
by leaps and bounds within ~hei •ast ten years,. ' Eauipment ~ Of this kind; ~ 
wh$ch %.n 1917. and 1918-was very:modern, is no~" in many-cases-Obsolete. .... 
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~:,30~ ~,., Educational: 0triers,. j' ~ Q U ~ u - ~ i t y  production of munitio~s~is~:- i ~ 

•greatiy :hindered and ~elayed by lack of kno~ledge of their ~ manufacture 
.in commerciai~ plants. It has been pointed out by manufaCturerS that 
much earlier production could be reached if plants in time of peace 
• had the opportunity to make: munitions in s~ll quantities so th-=t at 
least a nucleus of their personnel ~ould be familiar ~ith the produc- 
tion.. This nucleus ~'ould be, available for instruction of the h~uch 
larger force required for quantity production. Existing la~:s require 
,that for. non-co~v.~ercial products that the arsenals be used if they 
can produce t~he product economically. If purchases are made.-from 
private plants, it must be by bid, and the contract goes~to the 
lo~est bidder. If it ~ere possible ~o place small orders ~ith :the 
plants nov~ allocated for the production of certain products' the 
interest of the manui~acturer.~vould be keOt up, a~.d'the plant would 
at l@ast have some experience in the production of munitions Si~_ilar 
to those ~,~hich they would be called upon to make in a major emergency. 
Bills have been i~tr6duced in Congress for this purpose ibut so far 
none have passed. .. .... '. 

: • . " , ' : : . .  . .  . [ . . :  

• 31. Factory Plans. The factory plan for a major item of equip- 
ment if it is c0mplete will .cost fr0m $10,000 to ~15,000. l~nufactur- 
ing companies, though willing to cooperate in pla_.n~ling, an~ are ~;'ill- 
ing that their personnel consider the manufacture of items are not 
v~$11ing ~0 spend that much money on exact plans, • ~,here every step is 
taken up and a solution pl~ne d for each forseen difficulty from the 
purchase Of raw materials to the routing thru the plant i etc. 10 the 
• fin!shed:product. When an arsenal prepares a description of manufac- 
. ture, it is based .on equipment available there and ~'ith whiC1~:the 
perS0nnel is famili_ar. There are no t~o factories 'equipped exactly 

. al'ike~, so that ,~,~hile the arsenal may specify machihes of certaTn kin~, 
type and capacity, it is most .certain that the 'pla~t" having the Order 
~ill not have exactly the ~e equipment. The plant is ~f ceurse 
interested in seeing a successful plan for manufacture. Hou~eVer, con- 
siderable adjustment is required even if the plant would manufacture 
according to the description of manufacture. Abbreviated descriptions 
of manufacture showing only the type of zmchines and capacity, the 
operations to be perfo~ned, the time required and the bill of mater- 
ial have been prepared in many cases v~here complete plans take too 
long to assemble. This then vJhen compared ~ith the equipment in any 
plant shov.~s very rapidly the capacity of the plant to manufacture a 
certain article, and indicates ~vhat equipn~ent is short. The eslimate 
made by this method is certainly accurate enough for planning, and at 
the same time does not attempt to build up the ~etail required finally 
for the manufacture. T}~at detail is so liable to change, thru shifts 
of equipment, personnel, and improved methods, that generally speaking 
it is not desirable to build up any mass of such data. 

32. War Reserve. This subject is a very vital one for arming 
~orces mobilized. There is no doubt but that men can be mobilized 
and sent into the Theater of Operations ahead of the time tDmt the 
necessary munitions could be produced to properly equip them. In 
the matter of Ordnance, where special manufactmle is required for 
m0starticles, this shortage of equipment and aranunition would be 
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w-ay,. Plans~f0r. reserves .to be maintained~ include bn}y ess!eni~ia~ ~items. 
These are~ items necessary to combat ef.ficiency of troops and unobta~- 
able from• civil stocks or production~ in the time and quantity required. 
They are•determined by calculating the equipment reouired for a •troop 
basis furnished by the General Staff for t~his purpose only, • These 
CUmUlative requirements are compared ~vith the ctuuulative estimated 
production. The maxim'~u deficit then is taken as the war reserve to 
be maintained. The large quantities of finished ~aaterial and compon- 
ents left from the last war have made it possible to at .least have a 
war reserve somewhat like ]./e should have. These stocks are not bal- 
anced ho~ever~, for equipping troops,, aad also -for some items stocks 
of components even are not balanced. Various studies have been made: 
with a vie~ of establishing ~hat should be in the War Reserve. Con- 
gress, has in the last few years stated in the appropriation act that 
stocks v~ill not be depleted below those necessary to. supply ~vo ~ 
Armies or 1,000,000 men. The 1929 War Reserve based on the first .: 
T~vo 'Armies of the 1928 General I~iobilization Plan is no~.~ in effect. 
The greatest deficit is in antiaircraf$ artillery and fire control 
and all kinds of amnunition. The a~m~unition stocks hmve constantly .. 
been.depleted by target pr~.ctice allo~-ances, and deterioration~ • .- 
Estimates are made each year of funds required to complete .the res- 
erve. Ho'~ever, only a very small portion usually about $25,000 an- 
nually, has been appropriated to augment the War Reserve. Most of. 
this is u&ed to procure ~nmunition. Effort is constantly being made~ 
tobuild up the items ~¢here the 2Teatest shortage exists, ~/ith due 
regard of course to its importance in ~arly stages of any mobiliza- 
tion.. Some figures as to the value and status of the ~ar reserve. 
are gSven bole%.=. These figures are made up as of November l, .1931, 
and include the ~o Army Reserve, and Overseas Defense Projects.,. and 
the Seacoast Defenses of the Continental United States. 
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1929 
~nmunit ion War Reserve 

Value of&Dplicable Stocks on Hand 
Cost to Renovate Unserviceable Stoclm 

Net Value 
Replacement Value of A~thorized W.R. 
Cost to make W.R. complete and serviceable 

456,000,000 
1,400,000 

454,700,000 
907,111,000 
452,000,000 

Equipment 

Value of Applicable Stocks on H~ud 
Cost to Renovate Unserviceable Stocks 

Net Valua 
Replacement Value of Authorized W.R. 
Cost to make W.R. complete and scrvics~ble 

316,000,000 
3,000,000 

313,000,000 
521,000,000 
205,000,000 

Total 
Value of applicable Stocks on ~and 772,100,000 
Cost to Renovate or Overhaul Unserviceable Stocks 4,400,000 

~et Value 767,700,000 
Replacement Value of Authorized W.R. 1,428,111,000 
Cost to make ~.R. Complete and Serviceable 657,000,000 

i 
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