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- ORDNANCE DZPARTMENT WAR PLANS

5T OUTLINE. : ] Bhat Ty g B gt
swuin o le . - In this paper it is proposed to- discuss.war planning of the

Ordnance- Department under five:general headings, -

g . .*(1) .The lMission of:the Orduance Department,
=:w. .- - (2). The general problem of .the Ordnance . Department
chier oo e 0 in carrying out its mission. s % S T
o .(3) A brief.description of the organization of. the
Ordnance Department to meet the problem.
(4) Summary of the steps involved in the procure-
- ol ment of a'specific item as an-illustration.
T w g (8) Discussion of some of the difficulties which are
special to:the Ordrance Department. in ecarrying . :.:
- out .the plan. : U sl M < e U

II. . MISSION.
_2.;:¢Geﬁera1. The mission of .the Ordnance Department may be stated:
"to supply Ordnance +to our Armies at least equal in-quality and quantity
Yo that :of the enemy." This includes.design,~procunament,'storage,‘issue
and maintenance, .« .- S . : . LOEID etestil

. 3o Peace -Tine hctivities. . In.peace time activities are limitsad
by funds -available.. Procurement, supply and maintenance are limited: ‘to
the relatiwely-small number of -active units of the -army,: and to ‘the -
maintenance -of the -stocks .on hand. Procurement .is consequently very
limited, . Work is concentrated on ‘projects for: development of ‘improved
armamenﬁi-_Design;and test are emphasized. This is a logical situation
because-new and daproved types should be made standard in pedce “timéy"
whether any quantity.is -proeured or not. Time, after the. emergency. -
arises, is- vital element: Time spent. after M Day in development, test,
and standardization of-any article- delays the procurement. of.that: par-
ticular item;by at least. that anount, and probably:more since it con-:
fuses.$he:; whele procurement.program, : _— s

4.. War Activities. In an emergency the situation is somewhat
reversed.  Procurement, supply and maintenance are the paramount 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-
ma jér emergency such as 75 mm shell, the monthly requirement may run as
high as. 4;000,000. With some 200 ma jor items of Ordnance to be procured,
nearly all of equal importance, the size of the procurement problem is
seen:to be enormous. ; : ]

III. PROBLEM.

o2 De Non-Commercial. The very great ma jority of Ordnance items
have no counterpart in commercial production. Special manufacture is
required. . Facilities capeble of conversion to the manufacture  of Ord-
nance exist 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 Mangfactqring‘Gompany is asked to machine 155
mn shell, the Baldwin Locomotive Vorks, 75 mm shrapnel cases, the
Goodman Manufacturing Cu., makers of Coal Mining. Machinery, aptiaircraft
gun mounts, and the Chevrolet Mo%or Company, Tanks. Colt, Winchester
and Remington make small arms f6r the sporting traace. Their manufacture
is probably the nearest approach to finished items of Ordnance that
exist in commercial productiom. Even these plants require months before
they can.reach,quantity-prodﬁctibn 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 war requirements may run as high as 40,000,000
pounds per monthe.

6. Disproportionate'Requirements; The problem which the Ord-
nance Department has for the determination of requirements is not at
all paralleél to that for other supply services. Take for example,
ammunition, in peace time our total consumption of armunition s only
that used in target practice, which is a very small quantity, yet. in
case of war we must supply a certain.pumber of roUndsuperﬁgun,:per
day, for eyery gun in the Theater of Operations and another rate. for
‘‘each gun in training. Bquipment and supplies. for'each individuael sol-

.dier, which are.common 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 than cun thereéfore 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 equipmént.. A -.
75 mm Gun. Regiment takes 24 guns whether it be peace or wat strengths
A Division takes 48 of these guns regardless of its strength. When - ...
the divisions are organized in the Corps, the ratio of guns to the
number of mern. varies again becduse the number of men is ineregsed,
but there are no additional 76 mm guns in the corps artillery.’ By
comparing the curves of total personnel mobilized, and 75 im. gun
requirements, ratios can be determined showing the muaber of guns
required’for units of 10,000 men. However, these-ratios vary very,
materially .in different months of mobilization of any one plan.
Furtlier these ratios vary for different plans. In the 1924 General .
Mobilization Plan this ratio varies from 44 in' the first-month to
16 in the 9th month, while in the 1928 General Mobilization Plan they
vary from 10 in the first month %o 13 in the 10th month. Another
phase occurs in connection with the mobilization of units because the
forcesynre not balanced in any one period. - The 1928 General Mobili-
zatio;?md%ili285~practically all Antigircraft Regiments in the early -
stages but has scarcely any thereafter. Units such as Laundry  Compan-
ies armed with pistols. are mobilized at a later date intreasing the
number of pistols per 10,000 men very materially. It bas been suggest- .
ed that requirements be determined by means of equipment related to”
main items. TFor example, the 75 mm gun always has with it sights,
caissons, fire control equipment, etc. In some of these items & ratio
can be determined for initial equipment between the main items and the
related item. However, a number of these related. items also accompany
other main items such as the 155mm Howitzer and 155 mm gun, etc. Again
the wastage ratio for the related equipment is not.- the same as’ that for
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the main item, which further confuses the calculations. “In the case
‘of the 75 mm gun the - Trelated equipment varies for the.different

- “types .of regiments. The horse-drawn varies from the tractor-drawn
and varies again from the portee. What is actyally done is.to figure
the requirements of each item for the troops mobilized in the various
periods :(each period separately). In each period the location of the
troops must be ‘considered, .that is whether they are in the theater of
operations or in the zone of the interior. The total of zll 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. : ’

4 later suggestion which appears to have merit, although it
‘+has mot been tried on a complete plan, is based:on the ,general
similarity in rates of requireucnts. over gertain periods im ;.

-+ -general mobilization plans. Graplhs. were plotted for several -items
~wof ‘different cldsses for both the 1924 and the 1928 @eneral Mobili-
zation Plans, and it was found that.requirements from M.-Day to the

month of stabilization in practically all cases have rather definite
points of similarity., The month of:stabilization is taken as the
month when all units arc in the thedter of operations. In every
case practieally 80% of the:total.cumulative requirements, up to
the month of stabilizatiom, were.required by the time all initial
equipment was issued. After:that.the 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.required.by the month when.all units are
*initially ecuipped. .The ‘remainder of the work is then interpo-
laftion at an even rate.  After 211 units are. in the “theater of
operations, supply and maintenance continue at a uniform rate.
This method materially reducesithe -time and labor required.

7. Yastage Factors. ‘lwastage factors.for Ordnance vary tremend-
ously between peace and war.' Prac¢tically 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 lact a great
number of years if properly cared for.. In the theater ofeperastions
the monthly wastage for the 75 mm gun is 8%, which vwould correspond
_to 100% replacement over 12 months. Similar frctors must be determin-
ed for all items of Ordnance:equipment. The consuniption “factors vary
in the same fashion for example;: the ammunition used in peace time is
very .small, yet for the 75 mm guns in the Theater of Operations the
rate of eonsumption is figurcd at the rate of 40 rounds- per gun, per
day. For such things as coumerdial hardware and accessories, it has
seen assumed for wastage calculations -that -

7 days intensive firing is eguivelent to -

1 month in the Theater of Operations,
S months in the Zone of the Interior, or
6 months Peace Time Operation. -:-

The peace time wastage of this class of items then can be used to deter-
mine the war requirements.



IV. ORGANIZATION.

8. General. iu'order'uo explain the procedure in war planning
it is bellevbd best to first dlscuss briefly the organlzatlon of the
‘Ordnance Department.

The Office of the Chief of Ordnance has 4 major groups, their
" names indicating somewhat the general duties of each. They are -
Genéral Office:
Manufacturing Service
Field Service, and
Technical Staff.

9. Thae General Oifice. This office includes the personal office
of the Chief of Ordnance and has in addition 6 divisions which under
- 7'the direction of the Executive Officer, pertorm the executive and
w-administrative duties common to varlous activities of the Ordnance De-
partment. Tue divisions are - :

Executive’

Administrative

Mllltary Personnel and Tralnlnp
Civilian Personnel

Fiscal, and . '

War Plans.

© 110. Manufacturing Service. Tie Manufacturing Service is charged
,_With,the'design}_dévelbpment; production, procurement, inspection and
~.acceptance of Ordnance materiel. It has 5 main divisions -

‘Axecutlve

immunition

Artillery

Small Arms, and
- Gage.

-The,Manufacturing:Service operates 6 manufacturing arsenals -

Approx. Plant Value

'v,EiaanOrd: " Fire Control Instruments,

Small Arms Ammunition,:. :
: _ Fuzes. : $ 44,000,000
__'Rock Island: Mobile Artillery Carriages. 52,000,000
Picatinny: Artillery ammunition, - '

C Explosive, Fuzes. 9,300,000
Springfield: Small Arms. - .. - 20, OOO 000
Watertown: Heavy artlllery'carrlares. 22, OOO 060
Watervliet: = Cannoni - - : - . 25,000,000

The 14 procurement districts are under 'its control. In war time it
would also operatée the govermment loading plants and acceptance
proving grounds. The procurement districts are considered to be
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the backbone of our, proeurement: organlzatlon.
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When it is realized ‘

that the’ arsenals can produce only about 5% of'tLe total requirements
for the ma jor emergency, the-relative impurtdnce of the districis is

seen'to be very great.;

The districts dre- headed in- each case by

civilians prominent in the business world and well nown in - his dis-

trict.

It is 1nterest1ng to note here whdt caliber of
They'are -

of district chiefs at the present time.

District

Boston

Bridgeport

New York

Buffalo

Philadelphia

Pittsburgh -

Baltimore'

Cleveland

Cincinnati

Birmingham' - °

Detroit

Chicago

St. Louis

San Franoisco. A

5 e

“Mr, Howard Bruce

District Chief N

Col. Churles H, Tenney

&

Col. B. J. Franklin

““ Col. Ledyard Cbgswell,Jr.

‘Mr. Philip H. Gadsden .

" Mr. Frenk B, Bell -

Col. Chas. L. Harrison

' Col;“iehh Stephen Sewell

re Alex Dow

Mr. ©. A. Russell

Col. M. E. Singleton

.

In his ‘office he has an executive’ ‘0fficer, who is a regular
officer of the Ordnance Department and one. clerk.

nen occupy the positions

Business Affiliations

Chairman of Board, Charles H.

Tenriey & Co. (Publlc Utllltles)
Springfield, lass.

Industrial Engineer.

“Brlg. Gen. Sanuel Mckoberts Chairman, Finance Cormittee
e : <& Director, Armour & Co., New

- York, N.Y.

‘Financier, Albany,

iew York

Vice-Pres., United Gas Im-
provement Co., Phila., Pa,

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

Pres., Bartlett-Hayward Co.,
Baltlmore Md.

Pres., CIn01nnat1 ‘Terminal

 Warehouse, Co., Cincinnati; 0.

Pres., dlabamazNarble Co.,"
Birmingham, Ala., Graduate
West Point 1891. Built the

- War College, Fine Overseas

record in Engineer Corps.
Pres., Detroit-Edison
Electric Co., Detroit, Mich.
Retired, Formerly V1ée-Pres.,
Otis ulevator Co., Chlcago,

5 & O e
rlnan01er St LOUlS, Mo

i ik

i, pedine
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In peace the dlSuTlCtS are expected to plan “their organlbatlon, tenta-
tively place orders for quantity production -of the 1tems assigned :to:

the district, and see that factory plans are mads.

‘The small force



available for distric}t offices, due to the limited funds-available,
causes work to be slow.. It would be desirable to have one-or more
productlon engineers to work on plant surveys and assist in factory
plans.. In a major emergency- the district places orders, 'keeps con-
tact with productlon, inspects and accepts the product unless a
prov1ng ground test is -necessary.

11. Field Service, Field Service is charged with the storage,
- .issue, inspection and maintenance of QOrdnance materlel. It has 4
main divisions, .as follows:

Executive, b
tmmunition Supply,
General Supply, and .
Maintenance..

Field Serviee in peace time operates 10 storage -and issue depote;

They are -
Approx. Plant Value

» Generel Spbpliee - Augﬁsta Arsenal, Ga. $ 1,250,000

1 Benicia Arsenal, Calif. 2,000,000
Brie. Ord. Depot, Ohio. - 5,600,000 -
Raritan " L N.J. 19,000,000
San Antonio "' - Texas 2,850,000
Ammunition - Charleston Ord. D., S.C. 3,100,000
: Curtis Bay "... ™ Md. 8,900,000
Delaware n v N.J. 3,800,000
Nansemond " " Va, - 3,900,000
Savanna s = Wil 8,250,000
and 2 Ammunition Storage Depots - Ogden, Utah 1,200,000
Wingate, N. Mex. 113,000 -
12. . Technical Staff. . Renders-technical:advice, conducts tests of

experlmental meterlel keeps records concerning standards for supply
and procurement maintains technical Iiaison and -distributes technical
1nformat10n., It"has 4 main divisions:

Executive,

Ammunition,

Artillery, and

g Small Arms.

In the Technlcal Staff there is also the Ordnance Commlttee, which
is compoeed of members of the Ordnance Department and officers of
other interested arms and services. Tt:recommends -action effecting
experlmental materlel and modification of existing materiel. The
Technical Staff operates the Aberdeen Proving Ground (Approximate
Plant Value $33,700,000) where tests of experimental materlel are
qarrled on,, . It is also: :charged with the Ireparatlon “of plans for A
“typical prov1ng ‘grounds ‘which: would be necessary in a maJor emergency
for acceptance tests. of Ordnance materiel. -

B
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V. IL_LUSTRATION. A S

13. Peace and War Organization.

a. Decentralization. The organlzdulon'whlch hds just been
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 requlred
The organization for war plannlng is decentralized as far as practice
able, each group having its own war plannlng section. This organization
is bdséd on the principle that it is better to have the division which
is charged with the execution of any part of a plan, prepure that part
of the plan. This method while more difficult to carry on in _peace
than a centrallaed organization, brlngs to the attention of all person-
nel- the possible requirements in an’ emergency and keeps alive the, in-
formation in the hands of bhOSB who Wlll have the: detalled mork. ¥0: . ..

carry out. . iR e v, #0 -_W~ : e

. b. Plannlng d1v151ons and chanpos.' The-War Plans’ DlVlslon
of t1e General Orfice is charged with the general supervision’ of all
war: plannlng for the Ordnance Lepartment. This division determlnes
the requirements according to the troop basis. issued by the War De—‘
partment. This total Tequirement is’ “then. compared with the ex1st1ng
stocks “and the difference is the procurement requirement which is
furnished to the kanufacturing Service for action. . The total requlre-‘t
ment and the procurement requlrement are furnished the Field ‘Service
for use in their plan for distribution. In war the War Plans Division
would become merely a requlrements d1v1s1on with a statistical sectlon, a
The Wur Plans.-Scction of.the nannfacturlng Service would become the . o
Progress Sectlon.~ The ‘small ‘war plans sections in divisions would = e
rapidly be absorbed in current’ work. In thlu expansion: the Automotlve T
Section of the Artlllery Division” would tnen undoubtedly become @..: <.,
separate division and the Aircraft Armament Section of the Suall Arms .
D1v1s1on WOuld ‘become. a separate d1v1s1on._h . :

14, +In order to present a defirite picture of. the steps taken. '
regarding any one item for its suanderdlzatlon and. procurement, let

us take an hypothetical eyample,
.Assume.tnat the Iafantry desireveineﬁ typer37:mm.gun'and carriage:

(1) * The Chief of Iufantry initiates a request to the Secretary
of War for the development of the carriage stating the reasons, and
the desired military characteristics such as traverse we;ght rate |
of fire, how transported etc. ; DA

(2) The SeoretaryAOr W#ir approves the mllltary characterlstlcs: -5
and authorizes the Chief of Ordnance to proceed with the" development.‘.}

() Tihe" Tochnlcal Staff, Office Chlef of Ordnance Sets up a
development. prOJect for the. gun carriage. gOlng 1nto such detall as
may .be necessary.'~ i 7 S ; =4
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(4) The Artillery D1v151on of the Mdnufacturing Serv1ce makes
a preliminary design. ; o

(5) In consultation with the Technical Staff the design is ap-.
proved. Representatives of the Chief of Infantry are consulted, -and
- approve the design thru the Ordnance Committee. B b

(6) The Fiscal Division in the meantime has set up funds to
”coVer the project, if they are available, and haS‘made the necessary
"'allotment to the Artillery'Div151on. o Lo :

"(7)"The Rock Island Arsenal then manufactures the pilot car-
riage according to the design and instructions given by the 4rtilley
Division. The Watervliet Arsenal manufactures the gun. The gun and
carriage are assembled at Rock- Island and may‘be given a’ prellmlnary

firing test there.

(8) The iberdeen Proving: Ground tests the gun and carriage- ac-
cording to a program given by the Tecnnical Staff. ;

'(9)> I successful in these tests the unit goes then to the In-
fantry Board at Fort Benning for teot.

(10) If the unit is satisfactory to the Infantry, the Technical
Staff recommends adoption as standard and whether the item is essen-
tial or not. By essential is mednt whether the item is necessary to
the combat efficiency of troops and is unobtaindble from ¢ivil stocks
or production in’ the time:and quantity required. It has recently been
decided to indicate a degree of priority within the essential item
1ist, therefore this recommendatién will include a statement as to -
whether the item should be marked (***) urgent, (**) rush, (*) special,
or no' star, which indicates it will be of no special- prlOTlty:-" ‘v

(11) The Assistant Secretary of War con51ders the design and the
materials -entering into it, and approves 1t for procurement

(12) The Secretary of Var approves ‘it as standard and spe01fles
- Whether it will be considered as an ‘éssential item.or not.

{Ls) ~The Technical Staff now enters.theiitem in the Book of Stan-
dards.a S : ~ - I LR 2.

(14) The Artillery Division of the Manufacturing Service completes
the drawings, specifications and list of parts for.menufacture.

~(15) The Gaoe Division designs 1nspecuion gages, checks toleran-
ces, gaging points, etc. for the manufacture of the item. As an in-
dication of the number of gages required for 1nspect10n 1t may be.
noted that 295 gages are required for a c0mplete round of 75 mm shrap-~
nel. For the receiver only of the 1903 rifle 246 gages are required.
For the latest model of 37 mm gun, 208 gages are required, and for
the carriage about 225 gages will probably be required.

& B, e
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; “TlG) The Rock Island Arsenal prepares a descrlptlon of manufae-
ture for the carriage. This may be a complete description stating

eXactly the machines by model, size, etc. with the exact description
of .each operatron to be performed in sequence, the time required for

'_each operatlon, the routing of each piece thru the shop and the bill

of material., Or it may be 'an abstract shoulng_the nachines required,
number of operations for each machine, time required by each machine,
and material required, This will be used in making factory plans for

L productlon by comher01al flrms

(17) ‘The Chief of ~Infantry‘then indicates the basis of issue

'de51red

- (18) 2. The War Plans D1v181on Gencral Ofilce 1ncorporates the
allowances 1n the war plannlnb equlpment chart. . »;~”

b. The same divigion im cooperatlon with the Marntenance

ZDlVISlon Fleld Service-determines: the’ wastage factors for .this car-

riage in the Theater of Operations and in . the Zone of the Interior

_:{andxrecommends them to the General Staff for approval

(19) The War Department General Staff approves tHe wastage fac-
tors.

(20) TField Service determines the essential accessories:and spare
parts required to malntaln the maln 1tem ’or 6 months,

(21.) The War Departﬁent General Staff issues the troop basis
which includes troops arfied with this: weapon, gives the rate of mobil-
1zatlon and rate of entry 1nto the Theater of Oneratlons.x

(22) a. The War Plans D1v151on, General Offlce computes the
total military requirements by months. These requirements rinclude

initial equlpment, overhead for:distribution.and wastagé., The deter-
' mined wastage ‘factor takes into-acdount” the expected life of the

carriagé. PFor this: unit- the wastage factor.used is: 4%. per. month in
the Theater of Operatlons. At this raté 50%.of ‘the carrisgges:in the
Theater of Operations would be replaced in 12 months. The total re-
quirements for the carriage must provide also _for sufficient access-
ories, and extra component parts to maintain the carrlage for its
expected life in action. nGQUlTGmbntS of essential accessories and
spare parts are then-listed in sets per 100 carriages for life., These
form the basis of procurement requlrements for spare parts and acces-
sorles. ' T :

'bi After’considerdtion of. stocks on hand the Var Plans Divi-
31on, ‘General Office determines the. procurenent requirement. . These
are furnlshed to the' MananCUurlng Serv1ce ior procurement.,

(23) Assume this gun and' carriage are to be procured in the Baltl—
more and Boston Districts. The Artillery Division. tentatively appor-
tions the requirements to these dlstrlcts, furnishing the required
data in drawings, spe01ficatlons lists of parts and descriptions of
manufacture.
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(24) The districts then in consultation with plents.available .
estimate the p0551ble productlon and make a report to the. Artillery
D1v1s10p. A e e s

-(25) a. The nrtllierﬁ‘D171s1on considers these estimates, and
the sultablllty of the plants recommended, and issues apportionments’
to the districts who will place accepted schedules of production with

the' companies selected,

b. The ilanufacturing Service thenreports to the Wer Plans
Division, Genercl Office the total estimated production. This in-
formation is uscd by the War Plans Division and by Field Service in
comparison with the total roqulrﬂments and existing stock to determine
what shorthe, 1f any, will occur for. sunply . i

(26) The Districts, or the rlants huv1ng the tentative orders
prepare Factory Plans based upon the factory equipment available comr
pured mlth the deséription of manufacture. Foctory Plans are made in
more or less detail depending on the amount of def1c1ency of produc—
tion to meet requlrements._ :

(27) The Art11lery Division upon receipt of Factory Pluns prepares
& specific procurtment plan. .

(28) The_Assistsnt_Ssqretary of War approves the specific procure-
ment plan.s ™~ T T : o

This excmple has assumed idecl conditions. No account has been’
taken of any troubles thut nlgnt crise in cerrying out these stepse.
Pructlcally'much of the work . is dome out of the order stated. Un-
doubtedly the whole’ procedure would rsrely'move smoothly thru all
these steps. TFor example the service test will probably indicate
desired chnnges in any pllot. In such cascs the pilot is returned
to the OrdninCo Dcpartment for modification and steps 4 to 9 inclu-
sive, ‘from dbSlgn, mpnuf cture, .etc. to test are repeated. This may -
hqppon more: than once for the seme pilot. Please do not mistake me -
by assuming that all o; these steps have been taken for all items of
Ordnance. huch work remalns to be done. -

VI. DIFFICULTIES INHERENT TO THE PROBLEM.,”

There are a great nany dlfflcultles encountered in meetlng the
problém besides lack of funds .and personnels T st

15. Rearmament. One complication is rearmament. Undoubtedly our
armies should be armed with the very best and latest type obtainable,
In the case of the 75 mm guns, our stocks consist of the M1897 (French),
the 11916 (U.S.) and the 11917 (British). The standard is the ML, of
which very few exist. There is no produCulon for this standard, nor
are there any facilities tooled up or eguipped to jump-right into pro-
duction. It would then be necessary to use the existing models to arm
troops in the first months of a war. Further it would: be necessary to-
manufacture sufficient spares.of the best old model (1897):to maintain

- P T



(12

or replace those in existence. Reasonably edrly oroductlon is feasible
here -because the ML897 was manufactured; tools, jigs, flxtures and
gages were retained for this model. ZIZarly production at arsenals can
be established to handle the requirements.for this model. On the

other -hand’ it will take many months to-get ‘@ 'set up to’ proddce the

I gun. It is planned to produce this gun in the Chicago and Clevelgnd
districts, and it is estlmated that production can reach a sufficient
quantity to- start rearmament in the 12th month with the. Ml gun., Even
thé ammunition for-this gun is different from that for the other, models,
and”production must be built up for this ammmition at the seme  time
that ammunition for the other gun is being. nroduced. When. rearmanent
starts the prodactlon of the older model of gan and ammnnltlon musd -,

be cut down, and possibly this production may be con"erted to the manu—
Iacture of the new Ll type puns and ammunltlon. o : o

: 16 - Animunition Components. The tervlidtlon of the orld Var left
plants with contracts for ‘the productlon of creat quantltles of Ord-.:
nance. These were actually in’ produc+1on. Tne cancellatlon of these
contracts. and’ stopping of productlon in varloqs sta es of manuiacture
left large stocks of components most of which % vere unbclanced. = This.
was particularly true’in the’ case of artillery. ammunltlon.. hdrly Pro=-
duction :of ammunition deoends to a ‘great extent on the use. of tLese'=
components. ' Studies "have therefore been made w1th a view .to:determin-
ing 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 fa0111tles loc“ted which
were capable of producing them at the requlred rate. Commer01al facil-
ities. are used as far’ as pr“ctlcable, arnd are chosen so &as not . to ..
interfere Wlth productlon of completc rounds. : g -

.l?. -Loadlng Plants. ‘Thé uise of these’ components leads up to the
question of. loadihgs. Sincé maximum use must be made of these compon~-;
ents in early production, and in many cases the components ex1st in
an unloaded condition, it is essential that provision be made for the
loading . of 'such .components &s rapldly as poss1ble.““The only existing..
facilities Ffor loading are Picatinny Arsenal and slx renovutlon plants
at amunition depots. The caoa01ty of Plcaulnny is more COmparaLle to
that.of a laboratory than to uhe total capacity for.major_emergency
production. -The renovation plants are now reuorhinv artillery ammuni-:
tion .on hand-to make it serviceable. Presopt plans call for.a.series:
of loading plants -in elghteen locotlons in dlffcrent parts .of the.
country. It is expected that SlY of thesc plants will be operated by -
commercial companies. ‘The cost ‘of all plhnts w1ll probably ber around
$100,000,000, und some 55, OOO men will be requlred to operate thcm.

18. hanufucturlng Prov1ng Grounds. The Aberdeen Prov1ng
Ground has not sufficient capacity to handle all acceptance tests:
which would be required. All artillery smmunition,. guns, carriagesj.
bombs and pyrotechnics requirc such tests for acceptance. . It will,
therefore, be necessary to establish additional proving grounds to
conduct acceptance tests. Present plans call for four new prov-
ing grounds, loecated as conveniently to production centers as is
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practicable for the tests of new material end ammunition. The
Aberdeen Proving Ground has prepdrnd typical data Whlch may be used

for new prov1ng grounds.

1

lQap Spare Parts and Accessories. quulremcnts are not complete

when they hove been determined for the main item only. The number
-of spare pzrts and uzccessories required for the mo jor items run.into
the thousands. The computation of the requirements for these parts
calls for o grent deal of time and labor. Obviously it is eusicr to
procure extra parts at the scme time the najor item is being manufac-
tured. Their requirements must accompuny the requirement for the
major item. Studies are, therefore, made for each major item based
upon experience with that and similar items to determine the rate of
. replacenent of parts. The parts recuired are then listed in sets per
100 or 1000 of the major item for life to be procured at the same
time as the major items For the major items of which there is a con-
‘siderable stock on hand, regquirements of spare parts are determined
in a-similar manner. That is the set of spare parts per 100 or 1000
of the major. item- for life are used to determine the guantity of
spare parts requlred for life of the total number of the major items
on hand. This requiremwent when compared to the stock of spare parts
--on hand, shows the procurement needed to balance .the existing stock
of spare parts. Thesu requirements are in addition to those parts
to maintain the major “items under nanuiacture.

20. Contributory Mater;dl Requirements are such iters as raw
nmaterials, semi-finished, compoOnsnts, factory overhead equipment and
“:supplies. The method of handling them in procurenent planning has
been under con51delatlon from time to time but has never been defi-
nitely established for all of them. These iiethods have been for,
the past few months under discussion by the Office of the ASSlataPt
Secretary of War and the buoply Sorv1ces, and are at this tine in
that status.

21. Optical Instruments. Optical instruments are Hddb up of
rietal couponents and optical gldss. The capacity of ex1st1ng plants
which SpoCl&llZe in complete optical instrunents is not sufficient to
nect our requirerents. The production of metal copponents is not at
all similar to the production of optical glass. It w1ll thcrufore be
necessary in using additionuzl facilities not now naklng optlcgl ‘in-
strunents to procure the metal corponents fron anc class’ of plant and
optlcal glass from other sources, and arrange for JSS&Dbly at plants

ow familiar with instruments. . The procurement of the nietal parts
prcscnt no difricult problent since they are relatively susy to uanu-
facture.” The few plunts nov mcking optleul glass produce an excell-
ent quality of glass, but their capacity is limited. It hos boen
estinated thut if the capacity of cowmserecial plants and’ the burcau-
of standurds be expanded znd further. augrented by one additional
plant to be- bullt that the total caprcity will*be sufficien’ ‘to
neet. our requlremunts “fter omne’ year, There would be a shortoge from
production up to thdn tine. j "




22. Hy&ro-PnEﬁmQtic Recoil ‘Mechanisms. These mechanisms are
very dlfflcult to mantfacture. They must retain gas .and liguid both.
of whlch are in contact w1th moving parts. ‘The tolerances permitted

. are very small and a mirror like finish is rcculred in the cylinders.

These mechanlsms were manufactured during the world War in- plants.
specially constructed for the purpose, but only aftér much.delay. In
peace time all such work has been contentrated at Rock Island.Arsenal

in order to-keep the art alive. This arsenal has not sufficient capa-

city for war., requlrements however and certulnly private plants will
have to be used. By making Rock Island Arsensl the center for such
information and making it responsible for their procurement, it is
believed that enough plants can be allocated to produce the mechan-
isms required. it

23. Strateglc faterials. In the design of Ordnance care must be
exer01sed to avoid if p0551ble the use of material which carnot be
obtained in qudntlty under war conditions. In the design ofia gun
carriage it may be possible by the use of certain alloys of isteel to
reduce the weight considerably, but if this alloy is such that quan-
tity production is not possible, a redesign would be necessary.:There
are some 26 raw materials which are regarded as strategical. Strategic
materials are those essential to national defense, which come in whole
or in part from sources outside the Continental United States and for
which there arc no satisfactory substitutes available in the United
States. Studies are being made constantly to either dovelep resources
within the Uniteéd States for the supply of these materials, or to
adopt suitable substitutes for them. Nitrate has been a strategic
material since our main source of supply was Chile. Jdanufacturing

‘methods have developed so far however, that there is belicved to be

a sufficisnt capacity in the United- Stutes to meet requirements. The
Allied Chemical Coumpany has a plant in Virginia which if kept in.
operation could produce a great portion of the reguirement. Experiments
are béing made to substitute cotton for silk in powder bags. -Some of
the strategic materlals thgt the Ordnance Department is partieulsrly
interested in are - ’

Antimony
Chtomitm..
:Mgnganese
~ 'Nickel
N 'Nl‘bru tes
" Platinum
Quicksilver
Silk
. Tin, and
‘ Tungsten.‘

24. Gages. You have ‘seen SOmetblng of the size of the-gﬂge prob-
lem. These gages are difficult to maku, znd a great deal of time is
required if they 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. Yet gages are the essen-
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tial things that in interchangeable mass production make it possible
for you to buy.a spare part for your car, thet can repl:ce = broken.
or -worn out part and insure that the car-will-work as well :as before.
. It has been the policy of the department to preserve oll gages, Jjigs,
fixtures that were used in the munufacturc of standurd items. There
are on hand a very considerable quantity which pertain to existing
types of materiazl in service. However, we are confronted with the
necessity for the design and manufacture of these for new stendords
and changes in old standerds in o grest mony cases. The gagos de-
signed by us are for thc govermment inspcction, and dc not provide
any for mamufucture. The two sets are different, for certzinly if
inspection guges call for a tolercnce of .005, the manuf:cturer can-
not expect cvery picce to mest this excet figure. He 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 manufactured as
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 Processes of Manufacture. Constent improvement is being made
in manufacturing processes.

25, llelding, A few years-ago all artillery carriages wmere made
up largely of steel castings, but lately satisfactory types have been
built where practically all casting§7?eplaced by built up welded’ con-
struction. Both the time required and cost are reduced by this method.

26. . Cold VWorking Process. For many years guns were built up by
making the tube and shrinling jackets and hoops on it to reach the
required strength. Processes have now been developed for-:guns up to
a caliber of 6-inch, where a single forged tube can be used, and by
applying interior pressure under certain circumstances the strength
of the tube is made even stronger than that of the built up-gun. This
process will save about one third the time and cost of manufacture.

27. Centrifugal Casting for Guns. Zxperiments are being made also
for the manufacture of cannon of calibers smaller than 6-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 oi being quite successful for smeller cannon.

28s Seamless Tubing. Improved methods have developed for the
manufacture of seamless . . steel tubing where tubes can be made
up to about 12 inches with practically any thickness of wall. DProbably
such tubing can eventually be used to repluace the forgings now used for
shell. This method has been approved as a substitute method. of manu-
facture for shell up to 6". =

29. Machine Tools., The design of machine tools has gone forward
by leaps and bounds within the last ten years. Equipment of this kind,
which in 1917.and 1918-was very modern, is now in many cases obsolete.
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. 30. Zducational Orders. Quantity production of munitions is
.- greatly hindered and delayed by lack of knowledge of their manufacture
.in commercial plunts. It has been pointed out by manufocturers thot
much earlicr production could be reached if plants in time of poace
~had the opportunity to moke munitions in small quantities so thet at
least a nucleus of their personnel would be Tamiliar with the produc-
tion.. This nucleus would be available for instruction of the rmuch
larger force required for quantity production. Existing laws require
that for non-commercial products that the arsenals be used if they
~ can produce the product economically. puA chases are made - from
private plants, it must be by bid, and the contract goes to the
lowest bidder. If it were possible to plzce small orders with:the
plants now alliocated for the production of certain products’ the

o interest of the manufacturer. would be kent up, and the plant would

~at least have some experience in the production of munitions similar
to those which they would be called upon to make in a major emergency.

. Bills have been intréduced in Concress for this purpooe, ‘but so far
none have passed ; :

"B thuOTY Plans.: The factory pldn for a major item of equip-
ment if 1t is complete will cost from $10,000 to ;15,000. Manufactur-
.ing companies, though willing to cooperate in planning, and are will-
ing that their persomnel consider the manufacture of items are not
willing to spend that much money on exact plans, where every step is
taken up and a solution planned for each forseen difficulty from the
purchase of raw materials to the routing thru the plant, etc. to the
.finished product. When an arsenal prepares a description of manufac-
.ture, it is based -on equipment available there and with whic¢h the
personnhel is familicr.. There are no two factories equipped exactly
alike, so that while the ersenal may specify machines of certain kind,
" type and capacity, it is mos% certain that the plant having the order
will not have exactly the same equipment. . The plant is of course
intersested in seeing a successful plan for menufacture, hoxever con-
siderable adjustment is reguired even if the plant would manufacture
according to the description of manufacture. Aibbreviated descriptions
of manufacture showing only the type of machines and capacity, the
operations to be performed, the time required and the bill of mater-
ial have been prepared in many cases where complete plans take too
long to assemble. This then when compared with the equipment in any
plant shows very rapidly the capacity of the plant to manufacture a
certain article, and indicates what equipment is short. The estimate
made by this method is certainly accurate enough for planning, and at
the same time-does not attempt to build up the detail required finally
for the manufacture. That 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 ol such data.

32. War Reserve. This subject is a very vital one for arming
Yorces 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 manufacture is required for
most articles, this shortage of equipment and ammunition would be
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disastrous. It is absolutely'necessery “thet suis table ‘reéserves be -
kept on hand to tide over the period when production is. getting under
Way. Plans for reserves to be maintained include only essential items.
These are items necessary to combat efficiency of troops and unobtain-
-able from civil stocks or production in the time and quantity required.
They are determined by calculating the equipment recuired for a troop
basis furnished by the General Staff for this purpose only.  These
cuiulative reguirements dre compared with the cunulative estimated
production. The maximum deficit then is taken as the war reserve to
be maintained. The large quantities of Tinished materisl and compon-
ents left from the last war have made it possible to at .least have a
war reserve somewhat like we should have. These stocks are not bal-
anced however, for equipping troops, and also for some items stocks
of components even are not balanced. Various studies have been made:
with a view of establishing what should be in the War Reserve. Con-
gress. has in the last few years stated in the appropriation act that
stocks will not be depleted below those necessary to supply Tvio Bt
Armies or 1,000,000 men. The 1929 War Reserve based on the first

Two Armies of the 1928 General Mobilization Plan is now in effect.
The greatest deficit is in antiaircraft artillery and fire control
and all kinds of ammunition. The armunition stocks have constantly
been. depleued by target practice allowances, and deterioration.:
Estimates are made esach year of funds required to complete the res- -
erve. However, only a very small portion usually about 25,000 an-
nually has bucn appropriated to augment the War Reserve. IMost of
this is used to procure ammunition. Effort is constantly being made
to build up the items where the greatest shortage exists, with due
regard of course to its importance in varly stages of any mobiliza-
tion. Some flgurus as to the value and status of the war reserve.

are glven below. These figures are made up as of November 1, 1931,
and include the Two Army Reserve, and Overseas Defense PrOJects,-and
the Seacoast Defenses of the Continental United States.



1929
Ammunition War Reserve
Value of Applicable Stocks on Hand $ 456,000,000
Cost to Renovate Unserviceazble Stocks 1,400,000
Net Value 454,700,000
Replacement Value of Authorized W.R. 907,111,000
Cost to make W.R. completec and serviceable 452,000,000
Souipment
Value of Applicable Stocks on Hand 316,000,000
Cost to Removate Unserviceable Stvocks 3,000,000
Net Value 313,000,000
Replacement Valuc of Authorized W.R. 521,000,000
Cost to make W.R. complete and servicenble 205,000,000
Total
Value of applicable Stocks on Hand 772,100,000
Cost to Renovite or Overhaul Unserviceable Stocks 4,400,000
Net Value 767,700,000
Replacement Value of Authorized W.R. 1,428,111,000
Cost to make W.R. Complete and Serviceable 657,000,000





