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ORDN~{CZ DEpAR~ '.~ ~ ~ • ~ ~  ~R PLANS 

I o ODTLiI~. 

i. In bhis paper it is proposed to discuss war planning of 
the Ordnance Department under five general headings. 

(i) Tho mission of the Ordnance Department. 
(2) The general problem of the 0r~uance Department 

in carrying out its mission. 
(3) A brief description of the organization of the 

Ordnance Department to nleet the problem. 
(4) Description of the steps involved in the procure- 

ment of a specific item as an illustration. 
(5) Discussion of some of the difficulties which are 

special to the Ordnance Department in carrying 
out the plan. 

II L~SoI0:~. 

2. General. The mission of the Ordnance Department is to 
supply Ordnance to otu~Armies at least equal in quality and quantity 
to that of the en~y. This includes desi~i, procurement, storage, 
issue and maintenance. 

3. Peace Time Activities. In peace time activities are limit- 
ed by funds available. Procurement, supply and maint,snance is lim- 
ited to the relatively small number of uctive traits of the army. 
Procurement is consequently very limlited. Work is concentrated on 
projects for development of i~j)roved oimm~m~nt. Design and test are 
emphasized. TLis is a logical situatioi~ b~cause new and improved 
types should bc ~ado standard in pe~co ti~,~e, whether any quantity 
is procured or not. Ti~o, aftcr thu 6m~rg~ncy s_~isos, is a vital 
olement. T~e, spe;~t aft6r 11 Day in development, test and standard- 
ization of any article delays the proctm, ement of that particular 
item by at least that amotuut, and probably more since it confuses 
the whole proc~rement program. 

~. War Activities. In an emergency the situation is some- 
what reversed. Procurement, supply and maintenance are the para- 
mount things, and of these procurement is by far the most difficult 
to accomplish. This becomes obvious when it is considered that for 
just one item in a major emergency such as 75 mm shell, the month- 
ly requirement may run as high as 4,000,000. ~ith some 200 major 
items of 0rd~ance to be procured, nearly all of equal importance, 
the size of the procurement problem is seen to be enormous. 
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III. PROBL~-A~. 

5. Non-Con~rcial. The very ~6at majority of Ordnance items 
have no cotmterpart in cozmuercial production. Special manufacttu~e 
is required. Facilities capable oi con~lersion to the manufacture 
of Ordnance exist in a number of cases, but ~en th~se must l~vc 
a new s,~t up before ~my guns or ~]~mition can be produced. For 
~xamplc, the G~..n~',~i Fire Proofing Jompany m~kers o f  steel furni- 
ture is ask~d to ~uku sl~apnel, the Burroughs Adding I bchino Company, 
pistols, and the R,~o Motor Cor.~pany, Ttmks, Colt, ~inchester and 
Re~ington make sJ~ll arz,~s for the sporting trade. Their manufacture 
is probably the nearest approach to finished items of Ordnance that 
exist in co.~muercial production. Zv~n these plants require months 
before they ca~ reach quantity production of otu ~ staz:dard small 
arms. There are some powder making cow,parties operating in peace 
time. Their capacity ~ithout expansio~ of existing facilities is 
about 1,000,000 pounas per month, ~vhile the ~ar requirements may 
run as high as ~0,000~000 DOLLD_dS per n~onth. 

6. D i~sDrooortion~te !!eouiroments. The problem which the 
Ordnance D~partme~t has for the determination of requirements is 
not at all parallel to that for other supply sol'vices. Take for 
example, a~nnition, in peace time ou~ total consumi~tion of 
s~munition is only that used in ÷~rget practice, which is a very 
small quantity, yet in case of war we nust supply certain nun~ber 
of rounds per gun, per day, for ove: V gum in the Theater of 0pota- 
tions and another rate for e~_ch gun in training. Ecuipmont and 
supplies for each individual soldier, which are conm!on to all, 
remain the same whether that man be Infantry, Cavalry or Artillery. 
He eats the same amount of food in peace as he does in war. These 
requirements then can therefore be based on units of 1,000 or 
10,000 men and the total easily determined. On the other hand 
most of Ordnance is organizational equipment. A 75 ~ Gun Regiment 
takes 24 guns whether it be peace or war ~TeLgth. A Division 
takes 48 of these gu~s reg~'dless of its strei~gth. ~en the 
divisions are org~ ~ized in the Corps, the ratio of guns to the 
number of men veeries again because the ntuuber of men is increased, 
but there are no additional 75 n~a guns in the corps artillery. 
By comparing the cumves of total personnel mobilized, and 75 n~n 
gun requirements, ratios can be determined showing the number of 
guns requi~'ed for units of 10,000 men. However, these ratios 
vary very materially in differ,~nt months of mobilization of any 
one plan. ~ ~h~r these ratios vary for different plans. In 
the 1924 General Lobilization Plan this ratio w~ries from 44 in 
the first month to 16 in the 9th z~onth, while in the 1928 General 
Mobilization Plan they vary from l0 in the first month to 13 in 
the 10th month. ~z~other phase occurs in connection with the 
mobilization of units because the forces are not balanced in any 
one period. The 1928 General Mobilization Plan mobilizes prac- 



tically all Antiaircraft Regiments in the early stages but has 
scarceSy amy thereafter. Units such as Laundry Companies armed 
with. pistols are mobilized at a later date increasing the number 
of pistols per 10,000 men very materially. .It has been suggest- 
ed that requirements be determined by means of equipment related 
to main items. For e:<_ample, the 75 mm gun always has ~:iith it 
sights, caissons, _~.'ire cont:'ol equipment, etc. In some of these 
items a ratio can be obtained for initial equipment between the 
main ite:,~ .and the related item. Ho~ev~r, a number of these re- 
lated items also accompany other main items such as the 155 mm 
Ho~/itzer and 155 ram gun, etc. Again the wastage ratio for the 
related equipm~Jnt is not tho same as that for the main item, 
which further con[¢uses the cc.lcul:~tions. In the case of the 
75 :ran gun th~ rely.ted e,~ui2zont v:-ries for th~ different types 
of regi:.~ents. The hors~-drawn w'.ri.~s from the tractor-dra:~m 
and wo~rics ag:.in fr~:: the portee, A later suggestion :.~hich 
appears to have .:erit, although it has not been tried on a 
complete plan, is based on the general s~uilarity in rates of 
requirements over certain periods in general mobilization plans. 
Graphs were plott.~d for several items of different classes for 
both the 1924 and the 1928 General I',iobilization Plans, and it 
was found that requiren~.ents from }i: Dsy to the month of stabiliz- 
ation in practically all cases have rather definite points of 
similarity. The month of stabilization is tuken as the month 
when all units .are in the Theater of Operations. In every case 
practically 80% of the total cumulative requirements, up to the 
month of stabilization, were required by the time all initial 
equipment was issued. After that the monthly rate is practi- 
cally uniform up to the month of stabilization. In this method 
requirements are calculated for ~ Day and for the month of 
stabilization. 80% of the latter are required by the month when 
all units are initially equipped. The remainder of the work is 
then interpolation at an even rate. This method materially re- 
duces the time and labor required. 

7. Wastage Y'actors. ):~astaG~ factors for Ordnance vary 
tremendously bet;~-esn peace and ~/ar. We might assume that a passen- 
ger car :;ould have approxinmtely th~ same :;ear and tear in peace 
use as it would have in war use. ~ne 75 nm g:m on the other hand 
in peace time will last a great munb6r of years if properly cared 
for. In the Theater of Operations the monthly wastage for the 
75~m guns is 8%, which ~,ould correspond to 10(/~ replacement over 
12 months. Similar factors must be deter~qined for all items of 
Ordnance equipment° The consumption factors vary in the same 
fashion for exsm::~le, the ~unition used in pe~ce time is very 
small, yet for the 75 mm guns in the Theater of 01~rations the 
rate of consumption is figured at the rate Of 40 rounds per gun, 
per day. For such things as conmercihl hardware and accessories, 
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it has been assumed for wastage calculations that - 

7 days intensive firing is equivalent to - 

i month in the Theater of 0p~rations, 
3 ment_hs in the Zone of the Interior, or 
6 moLths Pesce Time Operation. 

The peace wastags of this class of items then can be used to deter- 
mine th~ war requirements. Exhibit - 1 

• IV. ORG~d~IZ AT!ON. 

8. General. In order to explain the ~ar planning organiza- 
tion it is believed bes~ to first discuss brieflythe organization 
of the 0r~uance Department. Exhibit - 2 

The Office of the Chief of Ordnance b~s 4 major groups, their 
names indicate so!_ewhat the gene~.al duties of each. They are - 

C~r~erai Office 
~nufacturing Service 
Field Service, and 
Tec~niical Staff. 

9. The General Office. This office includes the personal 
office of the Chief of Ordnance and has in addition 7 divisions 
which under the direction of the Executive 0fficcr, perfoluns the 

executive and administrative duties cor,~non to various activities 
of the Ordnance Department~ The divisions are - 

Executive 
Ad~minl s trat ive 
Advisory 

}Iiiitary Personnel and Training 
Civilian P~rsonnel 
Fiscal, and 
ar Plans. 

i0. Manufacturing Service. The i~nufacturing Service is 
charged with the design, development, production, procurement, 
inspection and acceptance of Ordnance materiel. It has 5main 
divisions - 

E~iscu tire 
~lU_l ~lon 
Art ill ery 
Small i~uns, and 
Gage. 
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~e_~ice operates 6 manufact~!ring arsenals - The Manufacturing o ~ • 

Fire Control Instruments, 
Si:ial! Arms Anznunition, 

~zeso 

"i ~" ~ Rock Isl-~nd: .... o~I1~ .~a~tillery Carriages 

Picati~y: Arti!isry c~u_uit ion, 
E-~,!os ires, 
~-~izes. 

Springfield: $I~II Arms. 

Waterto~.'n: Heawg artillery carrie ges. 

W~tervliet: Cannon. 

The 14 procurement districts are under its control. In war time it 
would also operate the government loading planets and acceptance 
proving grolunds. The procurement districts are considered to be 
the b~.ckbone of our procurement org~nization. ~%en it is realized 

that the arsenals can produce only about ~ of the total require- 
ments fo~- the major emergency, the relative i~_portance of the 
districts is seen to be very great. The districts are headed in 
each case by civilians prominent in the business world and well 
known in his district. In his office he has an emecutive officer, 

who is a regular officer of the 0r~uance Department, and one 
clerk. Exhibit - 3 

It is inter~stin~ to note here what caliber of men occupy the 
a 1 ~  chiefs at the present time They are - positions of ~ ..... ~ 
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District 

Boston 

Bridgeport 

New York 

Buffalo 

Philadelphia 

Pittsburgh 

Balt imor e 

Cleveland 

Cincimmti 

Birmingham 

Detroit 

Chicago 

St. Louis 

SanFrancisco 

District Chief 

Col. Charles H. Tenney 

Colo B~ .i. 17rank].in 

Col~ ,Imnes L o Walsh 

Coi~ Ledyard Co6swell 

hA'. ~,l!L] Clifford 3Ones 

~. Frank B. Bell 

!,~h ~ . Howard Zruce 

~. He~y C. 0sborn 

Col. Chas. L. Harrison 

Col. Jo~ Stephen Se~cll 

~. E. A. Russell 

Col~ ~. ~. Singleton 

Col. Bruce Cornwall 

-6- 

Business Affiliations 

Pres., Charles H. Tenney & 
Co., (Public Utilities) 
Springfield, l~ass. 

Vics-Pres~, Strathmore Paper 
Co~ ~ittineugue, Mass, 

Vice-Pres.,Guardian Detroit 
Bm!k~ Detroit, Mich. Formerly 
Ass't. Vice-Pres., Bankers 
Trust Coo, New York. 

Financier, Albany, New York. 

Vice-Pres. and Gen. ~anager, 
H,S.B.W. Cochrane Corp., 
Philadelphia, Penna. 

Pres~, Edgewater Steel Co., 
P~sbulgh~ Pa. 

Pres., Bartlett-Ha~mrd Co., 
Baltimore, Md. 

Pres., The American Multi- 
gra~J! Co., Clcveland~ 0. 

Pres., Ciuci~mati Terminal 
~:arohouse Co., Cincinnati, 
0] ~ ±o, 

Pies., ~labamaMarble Co., 
Birmingham, ~la., Graduate 
West Point 1891. Built the 
War College, Fine Overseas 
record in Engineer Corps. 

~etired, Fozmerly Vice-Pres., 
Otis Elevator Co., Chicago, 
Ill. 

Financier, St. Louis, Mo. 

~:!emloer of firm: Caldwell, 
Cornwall and Banker, Real 
Estate, San Francisco, Cal. 



In peace the districts are expected to plan their organization, ten- 
tatively place orders for quantity production of the items assigned 
to the district, and see that factory plans are made. The small 
force available for district offices, due to the limited funds avail- 
able, causes work to be show. It would be desirable to have one or 
more production e~sineers to work on plant surveys and assist in 
factory plans. In a i~mjor emergency the district places orders, 
inspects and acceyts the ~roduct, unless a proving ground test is 

necessary. 

ii. Field Service. Field Service is charged with the storage, 
issue, inspection and !~intenance of Ordnance materiel. It has 4 

main divisions~ as follows: 

Executive, 
~.z~ition Supply, 
General Supply, and 
iv~intenance. 

Field Service in peace timo operates i0 storage and issue depots. 

They are - 

Genoral Supplies Augusta Arsenal, 
Benicia Arsenal, 
Erie, 
Raritan, and 
San Antonio° 

Armuuni t ion Charleston Ord, Depot 
Curtis Bay " " 
D e  la ~,;a r ~ ~ , ,  

S 8. ~ a  -n-lq - i  "." " 

and two An~munition Storage Dspots O g d e n ,  ~r,_d 
l~l.~i we. 

12. Tec~mio~l Staff. Renders teclmical advice, conducts tests of 
experimental ~at@riel, keeps records concerning standards for supply 
and procurement, =~intains technicul liaison and distributes technical 

information. It has ~main divisions - 

~xecutJve, 
Az~aunition, 
Artillery, and 
S~l! Arms. 

In the Teclmic~'~l Staff there is also the Ordnsnce Coaz~.ittee, which 
is composed of members of th~ OrdnLmce Dopartment End officers of 
other interested arms ~id s~rvices. It rcco~ends action effect- 
ing experimental materiel. The Technical Staff operates the 
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~berdeen ~b~oving C-rotund ~here tests of experimental materiel are 
carried on. It is also charged with the preparation of plans for 
typical proving grounds which would be necessary in a major emer- 
gency for acceptance tests of Ordnance ~teriel. 

15, Peace and ~"'-.-~ Organization. ....... L'!':± .... 

a. D~centra].ization. The orgar, ization which has just 
been outlined is intended to be the s~nne in pf~.ace and in war only 
expansion of the w:rious divisions or sections as required. The 
organization for ~:,ar planning is d~centralized as far as practicable, 
each group h~~."iug its o~ ~<ar pla"ming section~ This organization 
is based on the principl~ that it is better to have the division 
which is chaz'Ged ~ith the ext~.cution of any part of a plan, prepare 
that part of th~ ~ plau This m~thod ~,hi].c mor:~ difficult to carry 
on in peace than a ce;~_tralized organization, b-,'ings to the atten- 
tion of all persom~el the possible requirements in an emergency and 
keeps alive the infc-u.~stion in the _hands of those who will have the 

detailed -~;ork to carry out. 

b_. Pla_r~u?i~ig divisions and changes. The War Plans Divi- 
sion Of the .... Le±81 Office is cLarged with t~ general supervision 

of all war plam~inz fbr the Ordnance Department. This division 
deter~ines the requirements according to the troop basis issued by 
the War Department. This total requirement is then compared with 
the existing stocks and the difference is the procurement require- 
ment which is furnished to the Ivlanufacturing Service for action. 
The total requirement and the procurement recuirement are furnished 

the Field Service for use in their plan for distribution. In war 
the War Plans Division would become !uerely a requirer~ents division 
~ith a statistical section. The ~?ar Plans Section of the ~,~anufac- 
turing Service would bccoz[e the Progress Section. The small war 

.. T -" -n~ . plans sections in divisions ~-ould xaj~_,a~y be absorbed in current 
work. In this ekqaansion the Auto~oti~Je Section of the Artillery 
Division would undoubtedly become a ~.,_;arau~ division and the 
/iircraft Armament [;ec ~ion of the Small Arms Division would become 
a separate division° 

Y. ILLUSTRgfTI ON. 

14. In order to present a definite picture of the steps taken 
regarding any one item for its standardization and procurement, 
let us take ~ h~othetical example, 

Assume that the Fi~]d ~,rtillery desire a new type carriage for 

a 75 mm gun: Exhibit 4 

8- 
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(i) The Chief of Field Artillery initiates a request to the 
War Department for the development of the carriage stating the 
reasons, and the desired military c]La2~Acuezlcul~ such as traverse, 
~:~eight, rate of fire, how transported, etc~ 

(2) The Secr~tar7 of ~ar uL~p,~ovas the military characteristics 
and authorizes ~ho Chief of Orduance to proceed with the development. 

(5) Th~ T,},~zi~,~,ic[~i Staff, Office Ohief of Ordnance, sets up a 
development project foJ , the cerriage going i~bo such detail as may 
be necessary° 

(4) The Artill~ry Division of tha ~:~m~facturing Service makos 
a preliminary design~ 

(5) In conoulu~_~t~on with uh~ Technical Sbaff the design is 
approved. Representa~zves of the Chief of Field Artillery are 
consulted, and approv~ the desi~n tDzru the 0rdnc~aee Committee. 

(6) The Fiscal Division in the meantime has set up ~nds to 
cover the project, if they are :,~e.ilab!s, and has made necessary 
allotment to the Artillery D~vision. 

(?) The Rock Island Arsenal then manufactl~res the pilot car- 
riage according to the design and instructions given by the Artillery 
Division. 

(8) The Aberdeen Proving Grouild tests the c~rriage according 
to a program given by the Technical St~ff. 

(g) If s~lecessfu! in these tests the carriage goes then to 
the Field ~rtillez~y Board for test 

(i0) The T~chuical S !, ~,.'f r.:.eo~,:~~e ~0.-~ a0eption as standard and 
whether the item is essent.~.~i or uL,o.~ ~y essential is meant whether 
the item is necessary to the co~.~bat efficiency of troops and is un- 
obtainable fro.~u ci:il stocks oz- production in the tLme and quantity 
required. 

(ll) The Assistant Secretary of War considers the design and 
the materials entering into it, and approves it for procurement. 

(12) The Secretary of ~r approves it as standard and specifies 
whether it will be considered as an essential item or not. 

(13) The Technical Staff now enters the item in the Book of 
Standards. Exhibit - 5 
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(14) The ~rtillsry Division of the ~anufacturing Service com- 
pletes the drawings, specifications and list of parts for manufac- 
ture. Exhibit - 6 

(15) The C~ge Division designs inspection gages, checks 
tolerances, gaging points, etc. for the manufacture of the item. 
As an indication of the number of gages required for inspection it 
may be noted that 295 gages are required for a complete round ~f 
75 mm shrapnel. For the receiver only of the 1903 rifle 246 gages 
are required. Exhibit - 7 

(16) The Rock Island Arsenal prepares a description of manu- 
facture for the carriage° This may be a complete description 
stating exactly the machines by model, size, etc. with the exact 
description of each operation to be performed in sequence, the 
t~e required for each operation, the routing 6f each piece thru 
the shop and the bill of material. Or it may be an abstract show- 
ing the machines required, number of operations for each machine, 
time required by each machine, and inaterial required. This will 
be used in making factory plans for production by cor~mercial 
firms. Exhibit - 8 

(17) The Chief of Field Artillery then indicates the basis of 
issue desired. 

(18) a. The ~r Plans Division, General Office incorporates 
the allowances in the ~ar Planning Equipment Chart. E~ibit - 9 

b. The san~e division in cooperation v~'ith the I~aintenance 
Division, Field S~Jrvice determines the wastage factors for this 
carriage in the Theater of Operations ard in the Zone of the In- 
terior and r~co1~ends them to the General Staff for approval. 

Exhibit - l0 

(19) The War Department, General Staff approves the wastage 
factors. 

(20) Field Service d~tcrmines th~ essential accessories and 
spare parts required to mainta~ the main iter~ for 6 months. 

(21) The ~r Department, General Ltaff issues the troop 
basis which includes troops amucd with this weapon, gives the 
rate of mobilization and rate of entry into the Theater of 0p- 
erations. Exhibit - ll 

(22) ~. The ~ar Plans Division, General Office confutes the 
total military requirements by months. These requirements include 
initial equipment, overhead for distribution aria wastage. The 
total requirements for the carriage n~ust provide also for suffi- 
cient accessories, and extra coraponent parts to maintain the 
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qarriage for its expected life in action. The determined wastage 
factor Sakes into account the expected life of the carriage. For 
similar carriages the wastage factor used is 4~ per month in the 
Theater of 0~erations. At this rate 50~ of the carriages in the 
Theater of Operations would be replaced in 12 months. Requirements 
of essential accessories and spare parts are then listed in sets 
per i00 carriages i or life. These fo~ the basis of procurement 
requirements for spare parts and accessories. Exhibits 12 & 13 

b. !kftcr consideration of stocks on hand the War Plans 
~ivision~ Gen~ral Office determines the procurement requirement. 
These are furnished to the L~anufacturing Service for procurement. 

Exhibit - 14. 

(23) Assuage this carriage is to be procured in the Cleveland 
and Chicago Districts. The Artillery Division tentatively appor- 
tions the requirements to these districts, furnishing the required 
data in drawings, specifications, list of parts and descriptions 
of manufacture. Exhibit - 15 

(2!) The districts then in consultation with plants available 
estiTmate the possible production and make a report to the Artillery 
Division. Exhibit - 16 

(25) a. The im-tillery Division considers these esti~mtes, and 
the suitab--ility of the plants reco~aended, and issues apportiormuents 
to the districts who will place accepted schedules of production with 

the companies selected. 

b. The ....... " ' ~.,-a~lucturlng Service then reports to the War Plans 
Division, General 0fficc the total estimated [production. This in- 
foi~ation is used by the War Plans Division ~nd by Field Service 

in comparison with the total rcquirumu~]ts and existing stock to 
dote~nine what shortage, if any, ~.:i!l occur for supply. E=hibit 18 

(26) The Districts, or the .-.i~J"~s havin~ the tentative orders, 
prepare i~actory Pl'~Lns based upol- the f.~ctory equipment available 
compared with ti~c de~criy, tion of - ~'~ ~ ~ Factory Plans are 
made in more or i'~ss detail depending on ~e amount of deficiency 
of production to ~:~eet requirements. Exhibit - lg 

(27) The k~tillery Division upon receipt of the Factory Plans 
prepares a specific procurement plan. Exhibit - 20 

(28) The i~sistant Secretary of ~;iar approves the specific pro- 

curement plan. 

This example has assum3d ideal conditionS. No account has 
been taken of any troubles that might arise in carrying it out. 
Practically much of the work is done out of the order stated. 
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Undoubtedly the whold procedure would rarely move smoothly thru 
all these steps. For example the service test will probably in- 
dicate desired changes in any pilot. In such a case the pilot 
is returned to the 0rg~ance Department for modification and steps 
4 to 9 inclusive, from design, manufacture, etc. to test are re- 
peated. This may happen more than once for the same pilot. Please 
do not mistake me ty assigning that all these steps have been taken 

0 .... a~_~e Much work remains to be done for all items of ~.~-v ~ . 

Vl. D!!,~ICD-LTI;;S i.Nq£'faL~T TO TT_IE I~ROBLE~[. 

There are a great many difficulties encountered in meeting 

the problem besides lacl of funds and personuel. 

15. Rearm~ent. One complication is rearmament. Undoubtedly 

our al~nies should be armed with the very best and latest types 
obtainable. In the case of the 75 mm guns, our stocks consist of 
the }i189? (~Krench), the ~916 (U.S.) and the }il917 (British). The 

standard is the l~l, of which very few exist. There is no produc- 
tion for this standard, nor are there any facilities tooled up or 
equipped to jtuup right into production. It would then be necess- 
ary to use the existing models to arm troops in the first months 
of a war. Further it ~.~,ould be necessary to manufacture sufficient 

spares of the best old model (1897) to maintain or replace those 
in existence. Reasonably early production is feasible here because 
the i~,~897 was manufactured; tools, jigs, fixtures and gages were 
retained for this model. Early production at arscnals can be 
established to handlG the requirements for this model. On the 
other hand it will take many months to get a set up to produce 
the ~I~ gun. It is planned to produce this gun in the Chicago and 
Cleveland districts, and it is estir~ated that production can reach 
a sufficient quantity to start rearmamf~nt in the 12tb month with 
th~ ~ gun. Even th:~ a!~mmnition for this gun is different from 

that for the other mod~ls, and production must be built up for 
this an~unition at th~ s~e tim~ that ,[u~mnition for the other 
gun is being produced. 7hen r~armaL rJt starts th~ production 
of the older model of gunl and ~mmunition must be cut down, and 
possibly this production m~y be con~;rtod to the manufacture of 

the new I,[1 type guns and ~m~unition. 

16. A~,,munition Components. The tormlnation of the World War 
].~ft plants with contracts for the production of great Q Bantities 
of Ordnance. These were actually in production. The cancellation 
of these contracts and stopping of production in various stages of 
manufacture left large stocks of components, most of which were 
unbalanced. This ~:as p~rticulsrly true in the case of artillery 

ammunition. ~Early production of anm~unition depends to a great 
extent on the use of these components. Studies have therefore 



been made with a ~iew to determining the amounts, location and 
condition of such components, and to develop a plan for their 
utilization. Requirements of components to balance existing 
stocks were determined and facilities located which were capable 
of producing them at the required rate. Cormnercial facilities 
are used as far as practicable, and are chosen so as not to 

interfere with production of complete rounds. 

17. Loadin~ Plants The use of these components leads up 
to the question of loadin.z° Since zmximum use must be made of 
these components in early production, and in many cases the com- 
ponents exist in an unloaded condition, it is essential that pro- 
vision be made for the loading of such components as rapidly as 

. ,~l~S for loading are Picatinny possible The only existing facili ~'~ 
Arsenal and six renovation plants at ~.~munition depots. The capa- 
city of Picatinny is more comparable to that of a laboratory tl~an 
to the total cap[-city for nzjor emergency production. The renovat- 
ion plants are now reworking artillery a-m~unition on hand to make 
it serviceable° It has boen dccid~d to build gov,~rmuent plants to 
load components ~nd assemble them into com!jlete rounds. It is plan- 
ned to have 16 of these plants, of which 4 will be expc.nsion of 
present renov, tiou _ olmnts. It is est~uut~d they will cost ~lO0,O00,O00 
and require 55,000 men to operi~te them. It is contemplated that m few 
of these plants will be created by COl-~nerciul facilities. Exhibit - 21 

18. Manufacturing Proving Grounds. The Aberdeen Proving Cruund 
has not sufficient capacity to h'mdle all acceptance tests which 
would be required, f~ll artillery amnunition, g~ms, c::_rriages, bombs 
and p~Totec~mics require such tests for acceptance. It will, there- 
fore, be necessary to ~stublish additional proving grounds to conduct 
acceptance tests. Present plans c.~,ll for four new proving grounds, 
loc-~ted as conveniently to production esnters as is practicable for 
the tests of nev/ m-te.rial ,,nd mi~c~nition. The ~berde~n Proving 
Ground has prepnred typic:r.l d~.ta which may be usod for new proving 

grounds. 

19. Spar~ Parts and i~cc~ssori~s. Reauirements are mot com- 
plete when t h e y  have  b e e n  d e t e n ] ~ i n e d  f o r  t h e  ma in  i t e m  o n l y .  The 
nu~foer of spare parts ar_d accessories required for the major items 
run into the thousands. The computation of the recuirem.cnts for 
these parts calls for a great deal of time alr~d labor. Obviously 
it is easier to procure extra i~:arts at the s~me ti~ae t~e major 
item is being r~anufactured. Their requirements n-ust accom~pany the 
requirement for the major item. Studies are, therefore, made for 
each major item based upon experience with that and similar items 
to d~termine the rate of replacei~ent of parts• The Parts required 
are then listed in sets pe± ~ I00 or !O00 of the major item for life 
to be procured at the san~e time as the major item. ~br ma. jor items 
of which there is a considerable stock on hand, requirements of 
~pare parts are dete~ined in a similar manner. That is the set 
of spare parts per i00 or i000 of the r, mjor item for life are used 
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to determine the quantity of spare parts required for life of the 
total number of the major items on hand. This requirement when 
compared to the stock of spare parts on hand, shows the procure- 
ment needed to balance the existing stock of spare parts. These 
requ~'ements are in addition to t~ose parts to maintain the major 
items rudder manufacture. Exhibit - 22 

20. Optical iustr~nuents. Optical instruments are made up of 
metal co~oner, ts and optical glass. The capacity of existing 
plants which sl;eciaiize in complete optical instrtm~ents is not 

sufficient to ~ ~ ~e~ our ~enuir~ments. The production of metal 

components is ~ot at all similar to the production of optical 
glass. It will therefore be n~ceaBary in using additional facil- 
ities not now ~aking optical instr~wents to p~ocure the metal com- 
ponents from ors class cf plant and optical glass from other 
sources, and arrange for assembly at plants now familiar with 
instruments~ Th~ ~orocuremcnt of th~ m~tal parts present no 
difficult problem si~oc~ they are relatively easy to manufacture. 
The few plant~ nov~ ~aking optic~l glass produce an excellent 
quality of glassb but their capaciby is limited. It ~has been 
estimated t~at if the capacity of commercial plants and the 
bureau of stand;~ds be expanded and further au~aented by one ad- 
ditional plant to be built, that the total capacity will be suf- 
ficient to meet our requirements after one year. There would be 
a shortage from production up to that time. E~hibit - 23 

21o Hydro-Pneumctic Recoil .~!ec~nisi~s. These mechanisms 
are very difficult to manufacture. They must retain gas and 
liquid both of ~'hich are in contact with movim~ parts. The 
tolerances permitted are very small, and a mirror like finish is 
required in the cylinders. These ~echanisms ~ere manufactured 
during the World War in plants sy, ecially constructed for the 
purpose, but only after ~uch deiay~ In peace time all such work -: 
has been concentrated at Rock Isi:~nd fcsenal in order to keep the 
art alive. This az'~enai has not sufficient capacity for war re- 
quirements ho-~-.ever ~nd certainly private plants will have to be 
used. By n~,akint7 Rock island Arsenal the center for such informa- 
tion and making it responsible for their procurement, it is 
believed that e.-~ough plants can be allocated to produce the mech- 

anisms required. 

22.  Strategic LiatGriais. In the design of Ordnance care 
must be exercise~ to avoid if possible the use of ~aterial which 
cannot be obtai]~d in quantity under ~ar conditions. In the 
design of a gun carri~e it may be possible by the use of certain 
alloys of steel to reduce the -~veight considerably, but if this 
alloy is such t~t quantity production is not ~ossible, a redesign 
would be necessary. There are some 26 raw materials which are re- 
garded as strategical. Strategic materials are those essential 
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to national defense, ~,hich come iI~ 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 b~ing made constantly to either develop ,~esources within the 
United States for the supply of these materials, or to adopt 
suitabl~ substitutes for them. Nitrate has been a strategic 
material sinc.~ our main source of supply was Chile. Manufactur- 
ing methods have dew'loDged so far head, ever, that there is believed 
to be a sufficient capacity in the Unit~d States to meet require- 
ments. The Allicd Ohe~icml Company has a plant in Virginia which 
if kept in operation could produce a great portion of the require- 
mont. Experi~ents are bei~.g maae to substitute cotton for silk 
in po~~'der bags° It has been found that ra~on ca~ be used for 
parts of the bags, and the requirement for silk can be reduced 
accordingly. S om~ of tl~e strategic nmterials that the Ordnance 

Department is ~articularly interested in are - 

Antimony 
C~2omium 
~an~anese 
~iche! 
l~itrat~s 
Piatin~u 
Cuicksilver 
Silk 
Tin, and 
Tungsten 

Exhibit - 2A 

~3. Gages. You have seen something of the size of the gage 

problem. These gagos are difficult te make, and a great deal of 
time is required if they are to be made available. Yet they are 
the essential things that in co~uuercial production make it possible 
for you to buy a spsme part for yo~ ~ car, that can replace a broken 
or worn out part and i~:~ure the car ~morking as well as before. It 
has been the policy of the department to preserve all gages, jigs, 
fixtures tlmt ~,~ere used i~ the mauafact~1~e of standard items. There 
are on hand a very considerable quantity ~hich pertain to existing 
types of material in service. Hosteler, v~e are confromted with the 

necessity for the design and manufact~e of these for new standards 
and changes in old standards in a gr~at many cases. The gages de- 
signed by us are i'or tLe gov~rrmmnt i~spection, and do not provide 
any for manufacture. The two sets are different, for certainly if 
inspection gages call for a tolerance of °005, the manufacturer 

cannot expect every piec-s to meet this exact figure. He takes a 
smaller tolerance, say 10% less that the inspection gage, and 
expects by that ]u~ans to have less rejectioi~s. The annual.approp- 
riation for gages for the past few years has been $75,000. That 
covers design, storage, ~intonance and new ~anufacture (except 
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where they are manufacttu°ed as part of the cost of the main item.) 
Right now the inspection gnges on hand are valued at around 
$18,000,000. The a~ual appropriation does not go very far. 

New Processes of ~azn~facture. Const~It improvement is being 

made in manufacturing processes. 

2&. ~e!dinE. A ie::~ years ago all artillery carriages were 
made up largely of steel castiogs, but lately satisfactory types 
have been built where practically all castings replaced by built 
up welded construction. Both the t$~e required and cost are re- 

duced by this method. 

25.  C g~d ~.!o~i:iS P r o c e s s .  F o r  ~many y e e r s  g-~.s wore  b u i l t  up 
by  ma k ing  t h e  t u b e  ai~d s h r i n k i n g  j a c k e t s  and  hoops  on i t  t o  r e a c h  
t h e  r e q u i r e d  s ~ r e - t ~ t h .  P r o c e s s e s  h a v e  ]~ow b~en d e v e l o p e d  f o r  guns  
up t o  a c a l i b e r  oi' 6 - i nch~  whore  a s i n g l e  _ ,oroed t u b e  can be u s e d ,  
and by applying intei~ior pressure under certain circumsta~uces the 
strength of thc~ tube is r~sde even stronger than that of the built 
up gun. This ~:roc~ss v~ill sabre about one t~2rd the time and cost 

of manufac tume. 

26. Centrifugal Casting for C~mso Experiments are being made 
also for the manufacture of cai_non of calibers smaller than G-inch 
by centrifugal casting. The molten n~tal is potu~ed in a rapidly 
turning mold, and the metal is cast against the side of the mold 
in the dGsired shape. This method gives promise of being quite 

successful for smaller ca~mon. 

27. Seamless Tubing~ l~?rovud methods have developed for 
the manufacture of so~_luss steel tubing wheru tubes can be made 
up to about 12 inches with practically any thickness of wall. 
Probably such tubing can eventually be usod to replace the forg- 

ings now used for sholl. 

28. I~Jlachino Tools. The d~sign of i~acline tools has gone 
forward by leads and b~ds ~ithin the last ten years. Equipment 
of this kind, ~:hich in lgl? and 191S was very modern, is now in 

many cases obsolete. 

29. Educational Orders. Quantity product~oL of munitions is 
greatly hindered and delayed by lack of knowledge of their manu- 
facture in co~2c±~! plants° It has been pointed out by manufac- 
turers that much earlier production could be reached if plants in 
time of peace had the cp~ort~!ity to make ~uiitions in small quan- 
tities so that at least a nucleus of their persormel would be fsm~l- 
Jar with the production. This nucleus would be available for in- 
struction of the much larger force required for quantity produc- 
tion. Existing laws re~zaire that for non-coix:~ercial products that 
the arsenals be used if they can produce the product econimically. 
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If purchases are made from private plants, it must be by bid, and 
the contract goes to the lowest bidder. If it were possible to 
place small orders with the plants now allocated for the production 
of certain products the interest of the manufacturer would be kept 
up, and the plant would at least have some experience in the pro- 
duction of munitions similar to those which they would be called 
upon ~o make in a major emergency, Bills have been introduced in 
Congress for this purpose, but so ~ar none have passed. 

30. Factory Plans. The factory plan for a major item of 
equipment if it is complete ~;ill cost from ~10,000 to $15,000. 
Manufacturing companies, though willing to cooperate in planning, 
and are willing that their persor~uel consider the manufacture of 
items are not ~illing to s~nd that much money on exact plans, 
where every step is taken up and a solution plaimued for each for- 
seen difficulty from the purchase of ra~i material to the routing 
thru the plant, etc~ to the finished product. When an arsenal 
prepares a description of manufacture, it is based on equipment 
available there and with which th~ personnel is f~uiliar. There 
are no two facto~_~ies eq~o.ipped exactly alike, so that while the 
arsenal may specify machines of certain kind, type and capacity, 
it is most c~rtain that the pl~nt having the order ~ill not have 
exactly the same equipment. The plTint is of course interested in 
seeing a successful ~l~n,~ ", for m~.nufacture. • ..... • =o~ ever, considerable 

adjustment is r~oui~.~,d even if the pl~t ~:ould manufacture accord- 
ing to the description of manufacture. Abbreviated descriptions 
of manufacture sho~:.ing only the type of machines and capacity, 

the oper~.tions to be perfoimied, the time reouired and the bill of 
material have been preps.red in m~:uay cases where complete plans 
take too long to assemble. This then when compared ~ith the eauip- 
ment in any plant o~, .... o:~o~s very rapidly the capacity of the plant-to 
manuf:~.cture ~. certain ~ ÷ -_r~icle, and indicates what equipment is 
short. The estimate made by this +~ me~nod is certainly accurate 
enough for plaguing, and at the s~e time does not attempt to 
build up the detail required finally for the manufacture. That 
detail is so liable to chan!3e, thru shifts of equipment, person- 
nel, and improved methods, that generally speaking it is not de- 
sirable to build up any mass of such data. 

31. War Reserve. This subject is a very vital one for arm- 
ing forces mobilized. There is no doubt but that men can be 
mobilized and sent into the Theater of Operations ahead of the 
time that the necessary munitions could be produced to properly 
equip them: In the matter of Ordnance, where special manufac- 
ture is required for most articles, this shortage of equipment 

and a~Jutuuition would be disastrous. It is absolutely necessary 
that suitable reserves be kept on ~nd to tide over the period 
when production is getting under way. Plans for reserves to be 
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maintained include only essential items, These are items necess- 
ary to the combat efficiency of troops and unobtainable from civil 
stocks or production in the time and quantity required. They are 
determined by calculatinz the equipment required for a troop basis 
furnished by the Ge~neral Staff for this purpose only. These cumu- 
lative requirem,~nts are compared with the clmmlative estimated 
production. The marim'~uu deficit then is taken as the ~,-ar reserve 
to be maintained. The l~rge efaantities of finished material and 
components left from the last war have made it possible to at 
least have a ~ar r,3serve somemhat like ¥~e should have. These 
stocks are not balanced ho'~-~over, for equipping troops, and also 
for sor,~e items stocks of components even are not ha_lanced. Various 
studies have been ~de with a vie~ of establishing ¥,;hat should be 
in the War R~serve. Congress has in the last fe~ years stated ~n 
the appropriation act that stocks will not be depleted below those 

necessary to supply trio armies or 1,000,000 men. The V~ar Depart- 
ment has issued two troop bases for determining the war reserve. 
The 1927 War Reserve now in force is based on the first two armies 

• of the 1924 General }.,iobilization Plan. Another l~lo,vn as the 1929 
War Reserve based on the first Two /~rmies of the 1928 General 
T'~obilization Plan has been calculated and goes into effect July 
i, 1932. The great~st deficit in both is in a~tiaireraft artil- 

lery and fire control and all kinds of an~nunition. The a~-znuni- 
tion stocks have constantly been depleted by target practice al- 
i Qwances, and deterioration. Estimates are made each year of 
funds required to complete the reserve. However, only a very 
snmll portion usually about ~25,000 a~mually has been appropriat- 
ed to augment th.c Yar Reserve° i,.iost of this is used to procume 
a~mnunition. Effort is constantly being made to build up the 
items where the ~-~r~<<test shortage exists, with due regard of 
cou_rse to its i~o,~tanc ~ in early ~+--,~es~ oT ~ .un~_~ mobilization. 
Some figtu~es as to the value and status of the war reserve are 

.u~._ tD~r given belong,. ~ .... 192.9 :-o~"~ :-~.~serve is much ~o~ ...... than the 

192V, becaus~ the rate of' mobi!iz~tion is so much faster. These 
i~ov ..... ,~ i, 1930 and include the Two figures are z~ade up as of' ~ " ~ ..... 

,~n,~ O~,srs.:~=s D~-;f..~ns~ h-ojocts, and the Seacoast Army Reserve, .... - 
Defenses of tho Continental United States. 
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1927 
War Reserve 

1929 
War Reserve 

.:'n,Tmt~ ~i t i on 
Value of _Applic:'.bl~. ~ Stocks o~i Hand 
Cost to renovate uuser~ic6cble Stocks 

Net Value 
Replacement Value of Authorized E.R. 
Cost to make V/.I{. c~.~;,-]ete and 

sei'viceable 

480,000,000 
6,000,000 

474,000,000 
830~000,000 

555~000,000 

Value of .t',ppiic~.ble Stocks on Hand 
Cost to Renovate tu~_sel~ice'-.ble Stocks 

Net V.~tlue 
Replacement Value of A~.ztherized W,R. 
Cost to me~ke %~.R. complete and 

serviceable 

266,000,000 
3,000,000 

263,000,000 
335,000,000 

72,000,000 

Tot~CL 
~%ulue of applicable Stocks on H~nd 746,000,000 
Cost to renovate or ovcrh~,~ul un,~ervice- 

able stocks 9,000,000 
Net Value 737,000,000 

Replacement Value of Authorized W.R. 1,165,000,000 
Cost to make W.R. complete and 

serviceab!e 4~8,000,000 

480,000,000 
6,000,000 

47&~000,000 
1,024,000~000 

550,000,000 

516~000,000 
3,000,000 

313,000,000 
521,000,000 

208,000,000 

796~Q00,000 

9,000,000 
787,.000,000 

1,545,000,000 

758,000,Z00 
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