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HIGHLIGHTS

This Issue 01 THE CRDXANCE SEBCEAIrr brims
to Its readers a study of the Ordnance District Office, one
ofthe essential phases of Ordnance activity which is vitally
Important but not well understood. This study Is intended
tobroaden your general knowledge, andto giveyou a better
idea of the background necessary for the supply of those
items in which you, as an Individual, aro most interested.

Of special interest to members of Ordnance Com-
panies (Aviation) is the discussion of the Status of Stock
Report, on page 84. Added tothis discussion Is a sugges-
tion from the field which may reduceyour work materially.

The cover picture for this month In called *Me-
tropolis™ by the photographer, E. R. Manfrin, Tech£gt.,
Ord. De”. What could better Illustrate business and in-
dustry, the essentials of any procurement ; rogram, than
the skyline of New York?

Lieutenant Randel continues his discussion of the
Development of Aircraft Bombs, under the general head-
ing Aviation Ordnance Activities, on page 117.

Readers who arc required to conduct schools or
classes may find useful ideas In the article regarding
Centralized Basic Training tn the Ordnance Replacement
Center, to be found on page 121.

Art of Loading Shells and Bombs, on page 134, is
written by a newspaper writer who used plain language to
describe a rather complicated process.

*Materials and Methods™ is a new column which
willappear in most Issues for an indefinite period of time.
The first Installment appears on page 138. Read the an-
nouncement at the beginning, and you’ll understand what we
mean. Your timewon’t be wasted if you follow this column
tn later Issues.

Address all communications to THE ORDNANCE
SERGEANT, The Ordnance School. Aberdeen Proving
Ground. Maryland.
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“Whatsoever ye would that men should do to you, do ye even
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so to them.”

Askyour chaplainwhatthis scripture passage means
and he’ll be able to offer several explanations, but | doubt
if he’ll even mention the one I wantto call to your attention.

It is probable thatnever before in the history of the
United States Army have so many inexperienced men been
placed in positions requiring that they supervise the ac-
tivities of others. Some of these men have proven to be
miserable failures, some are plugging blindly along under
a constant dread thatthe axe will getthem before long, and
some others have assumed their new responsibilities with-
out fear of consequences, and with resultant success. Un-
doubtedly there is areasonforthese differences. Itshould
be worth looking for.

Have youtried applyingthe GoldenRule inyour deal-
ings with your subordinates? It’s worthtrying, if you have
not. | don’t mean that you should mollycoddle your sub-
ordinates, or that you should be unreasonably lenient with
them. But | do mean thatrightisalways right. We maybe
a long time in determining just what is right, but after we
have made the discovery the fact remains that it was right
all along. Its rightness didn’t begin at the time of our dis-
covery. And a thingwhich is rightfor one man is also right
for another. That principle applies to both yourself and to
your subordinate. Let’snotice a couple of cases where the
Golden Rule might be applied profitably.

Rarely does an individual act alone. Almost in-
variably several persons work in unison in orderto ac-
complish a certain result. Itfollows, then, that cooperation
between these persons is notonly desirable, but an absolute
necessity. If one person opposes another, if there isfriction
between two or more individuals, if there is not complete
and plainly apparent cooperation, the result obtained by the
entire group is far less impressive than it should be. The
causes of opposition and friction make little difference.
They can be determined by proper investigation, and then
all that is required is a proper solution. Here is where
the Golden Rule enters the picture. It has been said that
there are at leasttwo sidesto every argument, two reasons
for every disagreement. This isprobably true, but the fact
remains that only one solution is right. Others may be found
which will solve the difficulty, but only one is just and
equitable. Both the opponents may be partially right, but
it is almost a cinch that one is more nearly right than the
other. Both may have good reasoning to support their

theories, but undoubtedly the reasoning of one is more
justifiable than that of the other. If you expect to realize
maximum results from your subordinates, make just de-
cisions. Youwould insistuponafair decision by a superior
if you found yourself in opposition with another. ““Do ye
even so.”

This discussion hasbroughtup another angle. How
about the two people in opposition? Common sense cer-
tainly tells each of them that they cannot both be right in
every detail of their disagreement. When the motives for
disagreement, the causes for friction, and the elements of
dissension are carefully examined, one person will surely
be found to be more nearly right than the other. Put your-
self successively inthe positions of your opposing subordi-
nates. Ifyoufindyourself mostnearly right you have every
right to expect your cause to be considered favorably. On
the other hand, if you are not most nearly right, have you
any logical reason to expect that you will be supported in
your contentions? Of course not, why should you? Here
is another place for application of the Golden Rule. If you
are in opposition with a fellow worker; if a lack of proper
cooperation exists between you, endangering the results
obtained by other workers as well as the total result obtained
by the entire group; ifthere isfriction for whichyou might
be partially to blame; then you owe it to yourself, as well
as to others, to examine your own case just as critically
as you examine that of your opponent. And if you find your-
self wrong, admit it. You would demand just such an ad-
mission from your opponentunder similar conditions. “Do
ye even so.”

An army, and every individual associated with it in
its activities, must be regarded as one unit. It is working
to obtain certain results by certain groups of individuals,
adding up a final result for the entire unit. The failure, of
one group endangers that total result. The individual who
lets minor personal likes or dislikes influence the per-
formance of duty is a detriment. The individual who pro-
motes rather than discourages friction with others is a
saboteur just as surely as the individual who destroys a
factory or a ship. The individual who will not consent to
an examination of causes of disagreement is abroken cog
in the wheel, and should be repaired or replaced.

(Continued on page 91)
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THE
ORDNANCE DISTRICT OFFICE

It's Purpose and Operation

It is probable that one of the most important but
least understood ofthe branches ofthe Ordnance Department
is the Ordnance District Office. This essential phase of
Ordnance activity gains but little publicity among average
citizens, for it seeks not publicity, but results. In time of
peace its activities attract little attention because they are
little more than preparatory activities related to a future ex-
tensive system of industrial management and coordination.
Later, when war conditions materialize, the Ordnance Dis-
trictswings into intense action, itbecomes one of the most
important and effective of our wartime organizations, yet
because of all the excitement of the time the average citizen
never hears of it. To avoid the possibility of the average
Ordnance Sergeant sharing this excusable ignorance of the
average citizen, this brief study of the Ordnance District
Office is presented. The reader whodesires more detailed
information is referred to Special Text No. 42, Army Ex-
tension Courses, “Ordnance District Organization’”, 1938
Edition, procurable from the United States Government
Printing Office (15?). This study is based upon the above
mentioned text.

Success in modern warfare demands highly com-
plicated mechanized equipment, automatic weapons, motor-
ized vehicles, fire-control robots, and vast quantities of
ammunition, fuel, and countless other supplies. Modern
fighting forces must be well supplied initially and careful
provision made to meetadequately and continuously the re-
placement demands caused by the rapid consumption of
both materiel and ammunition.

The storage, in time of peace, of adequate reserve
suppliesto meetthe needs of war, is obviously impracticable.
Initial requirements and a small supply of replacement
materiel are the maximum that may be hoped for in the war
reserve.

This means that enormous demands will be made
upon the industry of the Nation to satisfy promptly the
immediate requirements of the fighting force, and to con-
tinue to satisfy its requirements throughout the duration
of the war. In addition to this exceptional wartime load
the Nation must continue to provide all the material things
upon whichthe health and well-being of its population depend.

Prior to 1914 the tremendous influence that in-
dustrial and economic factors would exert in modern war
was not appreciated. Extraordinary demands for certain
types of materials and services occasioned violent distur-
bances in industry; price levels increased enormously;
costly delays in procurement occurred; and alack of knowl-
edge concerning the real needs of the fighting forces re-
sulted in overproduction and waste on the one hand, and a
shortage of essential war material on the other.

The necessity for government control of raw ma-
terials, labor, power, transportation, and production facili-

ties was quickly recognized. Each government rapidly
adopted the necessary measures to fix or control prices,
andto guide anddirect the Nation’s industrial effort. These
methods, extemporized in the heat of conflict, were not
always successful. Adequate industrial preparedness would
have been of inestimable advantage to either side during
the early stages of the World War.

Ignoring the experiences of the warring nations,
the United States had no industrial program when, on April
6, 1917, it was eventually involved in the war. Grave con-
sequences for this failure to be prepared were avoided in
this instance by the protection given by the armies and
navies of our allies. Methods for the control of industry
were hurriedly improvised, but were insufficientto prevent
extravagance and delay in procuring munitions, or to pre-
vent profiteering in some quarters and unnecessary suf-
fering in others.

When the United States entered the World War,
the Ordnance Department organization was based upon
the principle of centralization. The office of the Chief of
Ordnance entered into contracts with the manufacturers to
supply the necessary ordnance materiel, supplies and
equipment. Government functions pertaining to these con-
tracts, such as the provision of new facilities, inspection,
shipment of material, and financial transactions involved,
fell almost exclusively upon the central office. Arsenals
and inspectors of ordnance, in the field, accomplished some
ofthese functions at irregular intervals. The unprecedented
demands of war for materiel, supplies, and equipment led
to so rapid an expansion of all activities thatthe centralized
administration was not practicable.

Bythe latter partof 1917 the delay and interference
with munition supply had become so great, due to the re-
quirement that the office of the Chief of Ordnance control
all matters pertaining to procurement, that itwas necessary
to find an immediate solution to the problem. It was then
proposedto relieve the burden upon this office by decentral-
izing as many of its activities as possible, thus placing
control nearer the source of supply.

The first actual steps toward decentralization
occurred early in 1918. Representative business men of
various Industrial districts were selected by the Chief of
Ordnance and appointed production managers for their
districts. These managers, employed as civilians, were
made responsible to the Chief of Ordnance for all matters
in their district which pertained to the production of ord-
nance, exceptthat of design. Offices of production managers
were established in Boston, Bridgeport, Chicago,Cincinnati,
Cleveland, Detroit, New York, Philadelphia, Pittsburgh,
Rochester, and St. Louis.

The value of decentralization soon became appar-
ent. As a result, the representatives of other divisions of
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the ordnance office were sent out and the district ordnance
offices were organized. The production managers became
the district chiefs with power to act for and in the name
of the Chief of Ordnance in all matters, except design,
affecting the successful functioning of the districts.

At the end of the war the chief dutylmposed upon
the district offices was the task of terminating existing
contracts in a manner which would have the least harmful
effect upon the economic welfare of the country. This
includedthe settlement of claims, demobilization of district
activities, and the demobilization of district personnel.
One after another they were consolidated or closed, and
by February 1, 1924, they were all out of existence. The
last step was shipping the consolidated records of the
Rochester, New York, Pittsburgh, Baltimore, and
Philadelphia records from the Philadelphia district office
to Frankford Arsenal.

The Act of Congress of June 3, 1916, as amended
by the Act of June 4, 1920, known as the National Defense
Act, formulated a policy of national defense and indicated
that the procurement of munitions for a possible future
emergency would rest, asin the past, uponthe commercial
manufacturers of the Nation.

The National Defense Act of June 4, 1920, provides
that the Assistant Secretary of War, under the direction of
the Secretary of War, shallbe charged with the supervision
of the procurement of all military supplies and other busi-
ness of the War Department pertaining thereto and the
assurance of adequate provisions for the mobilization of
materiel and industrial organizations essential to wartime
needs.

It further provides that under the direction of the
Secretary of War the chiefs of arms and services of the
Army shall report direct to the Assistant Secretary of
War regarding all matters pertaining to procurement. As
the office of the Assistant Secretary of War is not an
operating office, but rather one of supervision and coordi-
nation, the responsibility for procurement rests directly
upon the chief of the arm or service responsible for the
procurement of a particular item.

Although by legal inference the Assistant Secre-
tary of War is solely responsible for “the assurance of
adequate provisions for the mobilization of material and
industrial organizations essential to wartime needs, “the
necessity for cooperation between the War Department and
the Navy Department has been recognized, and both depart-
ments participate jointly in planning activities relating to
industrial mobilization.

The problem is complex, and subject to many
ramifications. The needs of the Army and Navy, based
upon their respective mobilization plans, the needs of the
civilian population of the Nation, and the views and limita-
tions of industry, must all be considered and coordinated.
The system evolved must meet the approval of Congress
and of the President.

The Army and Navy Munitions Board, which con-
sists of the Assistant Secretaries of War andNavy, assisted
by an executive committee and a number of divisions, has
been created to coordinate the requirements of the Army
and Navy.
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Based uponthe War Department Mobilization Plan;
the Industrial Mobilization Plan; and the Mobilization Plan;
Procurement Branch, Office of the Assistant Secretary of
War, the Ordnance Department Mobilization Plan was pre-
pared. This plan is in turn the base upon which all unit

PROCUREMENT PLANS OP THE ORDNANCE DEPARTMENT
BASED UPON
PROCUREMENT PLANS OF THE WAR AND NAVY DEPARTMENT

plans of the services, divisions, arsenals, procurement
districts, etc., are formed. Decentralization of procure-
mentwas one ofthe major lessons learned during the World
War, and this policy is followed in the present planning
system of the Ordnance Department.

The merits of decentralization of control, as
evidenced by the experiences of the World War, and the
period immediately following, demonstratedthat the funda-
mentals of this system were sound, although the practical
details left much to be desired. The Ordnance Department
was convinced that due to the complexity and magnitude of
its procurement problem, decentralization should be de-
veloped as a procurement policy in the event of an emer-
gency, and the details ofthis system worked out along busi-
ness lines intime of peace. The only practical way this
could be done was to create an organization and establish
contacts and methods of procedure which would serve as
a foundation for the probable wartime system.

On May 17, 1922, the Chief of Ordnance, by an
office order, created thirteen of the new existing ordnance
district offices. The fourteenth, Birmingham, was created
by an office order dated August 13, 1923. This same order,
issued at the direction of the Assistant Secretary of War
(July 31, 1923) established the existing district boundaries
to conform to War Department procurement districts. The
other supply arms and services of the army were required
to establish asimilar system, using such districtboundaries
as would best meet their requirements.
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Intime of war the primary purpose of the Army
is to defend the Nation, and its objective is to win the
military campaign. All military activities are directed
toward this objective. Butwar is nolonger simply a battle
betweenarmed forces in the field. It is astruggle in which
each side strives to bring to bear against the enemy the
coordinated power of every individual and every resource
at its command.

The War Department General Staff prepares the
War Department Mobilization Plan and determines the
requirements of the Army in equipment, materiel, ammu-
nition, and other supplies. The Assistant Secretary of
War allocates these requirements to the supply arm or
service that is responsible for their procurement. Based
upon these requirements the various supply arms and ser-
vices prepare their plans.

The supply arms and services, of which the Ord-
nance Department is one, are, under the National Defense
Act, charged by law with the procurement of supplies,
under the supervision of the Assistant Secretary of War.
Under this authority the Ordnance Department determines
from the General Mobilization Plan, equipment charts,
Tables of Organization, and other pertinent data, the
guantities of all items to be furnishedby the Ordnance De-
partment that will be needed each month to equip the man-
power to be mobilized.

These predetermined requirements are calledthe
mobilizationrequirements, and are distributed by the Chief
of Ordnance to the several ordnance procurement districts
in the form of apportionments. The general mission of an
ordnance procurement district is to supervise and direct,
within a specified area, the actual procurement of the re-
quirements apportioned to it.

The basic peacetime function of any military or-
ganization is to prepare for its wartime mission. In the
ordnance procurementdistrict this function is best repre-
sented by organization, planning, and training.
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The wartime function of the ordnance procurement
districtis to direct and supervise procurement, production,
inspection, acceptance of, and payment for such ordnance
material as may be apportlonedto the district. The manner
in which each of these steps is performed and the extent
to which supervision is necessary will depend upon condi-
tions and must be adapted to individual cases.

These functions Include:

(1) The negotiating and signing of contracts for
the production of the itemswhich have been apportioned to
the district, inaccordance with drawings and specifications
furnished by the Chief of Ordnance.

(2) Providing the contractor with manufacturing
information, interpretation of drawings and specifications;
aid in procuring machine tools, materials, or labor; and
such other assistance as maybe required for early produc-
tion.

(3) Inspection of the product for agreement with
drawings and specifications.

(4) Provision for prompt acceptance of and pay-
ment for the product, and, if necessary, investigation of
and recommendations for equitable settlementof any claims
which might arise under the contract.

(5) The recruiting and training of the personnel
necessary to perform the above duties, and such other
auxiliary duties as may arise.

Design, especially of ordnance materiel, where
interchangeability, safety in use, and uniformity of function-
ing are paramount, cannot be left to the control of a large
number of groups of engineers located at widely separated
points. For this reason, the responsibility for design of
ordnance materiel was not decentralized but was retained
as a function of the Office of the Chief of Ordnance.
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Suggestions as to design or the modification of
approved designs should be made by the decentralized
agents, butthe final control must restin the central office.
Regardless of how effective a change or redesign may
be, the using troops have a right to expect uniformity of
action in a given item, until changed by proper authority
and with due notice.

From the date of their reestablishment until 1936,
each district was permitted to organize and train In a
manner deemed most suitable by Its district chief. The
result was that, while the districtorganizations paralleled
in general the organization of the ordnance office as to
functional divisions, there was considerable difference,
even inthe framework uponwhichthe details of organization
were to be hung. Gradually several of the district organi-
zations began to assume definite characteristics, especially
as their mission became better understood. Finally
standardization was thought possible, at least as to the
general framework of the organization, and on August 12,
1935, a board of officers, consisting of five district execu-
tive assistants, wasappointed by the Chief of Ordnance for
the purpose of preparing a basic organization chart for
ordnance district offices, andalso preparing job specifica-
tions covering the principal positions shown thereon.

On October 1, 1935, the board submitted a basic
district organization chart which was approved by the
Chief of Ordnance. This organization chart was not made
mandatory for the districts but was to be used as a guide,
outlining the functionswhich the district organization would
be requiredto performon M-day, as far as those functions
could be visualized at that time.

This organization chart is shown at the top of the
following page.

In general the approved district organization
parallels that of the office of the Chief of Ordnance, but
more particularly it is patterned after the organization of
the Manufacturing Service, Office ofthe Chief of Ordnance,
under whose jurisdiction the ordnance districts operate.
This paralleling of functions in the three organizations
should facilitate liaison between the offices and control of
district activities.

To give the district chief the broadest possible
authority in the organization of his district, the basic chart
does not go into details of organization, since there are
matters which only the district can determine. The com-
modity of materiel divisions are designated on the basic
chart as Division A, B, C, etc., but are shown on the or-
ganization chart of a particular district as Ammunition
Division, Artillery Division, etc., depending upon the com-
modities or materiel procured by the district. As these
divisions are recognized as the most important elements
of the district, the chart has been arranged to include in
each of these divisions all of the functions which pertain
directly toits mission of procuring its commodity promptly
and efficiently. The remainder of the district organization
exists chiefly to meet the various auxiliary needs of the
operating divisions and is therefore shown on the chart as
staff positions, as distinguished from the commaodity or
line divisions.

The peacetime personnel of the ordnance district
consists of the district chief, who is a civilian holding
an appointment under the civil service and who Is of out-
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standing prominence inbusiness and civic activities of his
district; the executive assistant, who is a Regular Army
officer of the Ordnance Department assigned to carry out
the details of peacetime administration; Reserve officers
of the Ordnance and the Specialist Reserve specially
selected and assigned and serving on an inactive status;
key civilians who have been selected by the district chief
but who have no status except a verbal agreement with the
chief to render service in case of emergency; and such
civilian personnel as may be authorized for appointment
under the civil service.

The peacetime operation of the district office
includes the following activities:

(1) The formulation of complete plans of organi-
zation and control for carrying into effect, in time of war,
the processes necessaryto procure the ordnance materiel
apportioned to the district.

<2) Thetraining, asfar as practicable, of Reserve
officers through the medium of active duty, extension
courses, and assignment of specific district problems.

(3) The survey of facilities with a view to deter-
mining the best use that can be made of the industrial
capacity of the district.

(4) The assignment of production orders to
specific factories, based upon a definite schedule of pro-
curement requirements.

(5) The initiation and stimulation of interest on
the part of manufacturers in the preparation of concise
factory plans for the items which they have agreed to pro-
duce in an emergency.

(6) The rendering of assistance and Information
to the manufacturers in the development of plans or in

matters of current ordnance business, when and if called
upon.

The district chief is responsible to the Assistant
Chief of Ordnance in charge of manufacture for the
successful administration of his district. He formulates
the policies of operation and establishes, through his wide
acquaintance, contact between his executive assistant and
the directing heads of industrial plants for the purpose of
furthering the problems of industrial preparedness. He
promulgates all orders necessary in the internal operation
of his district.

The executive assistant carries out the details of
administration of the district under the direction of the
district chief, placing in effect the policies of the War
Department andthe ordnance office in general matters and
those of the district chief in specific district problems.
He is the operating head of the district in time of peace,
since the district chief normally cannot devote much time
to the actual details of work at hand and is not concerned
with the part of the office business which is of a strictly
military nature.

Reserve officers participate in the work of the
district office to varying degrees, depending upon the par-
ticular nature of the problems involved and on numerous
other conditions. They cooperate with the executive
assistant individually, on inactive status, in many matters,
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TYPICAL ORDNANCE DISTRICT

| CLAIMS BOARD

-[;>VISORY BOARD|
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IJASSISTANT DISTRICT CEE?|
-

"EXECUTIVE OFFICER)

GENERAL OFFI(

-| ABIlHISTRATION DIVISION | DIVISION~A~|

|bibcotivb DIVISION|

Mall and Record
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Powor-Fuel-Materialo

Chief Clerk

Mail and Record
Hlatory-Library
Reproduction Unit
Conmunlcationo-Guard
Ordors-Forns

Office Space-Suppl168-

Inspection
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Publiolty Estimates
Contract

Safety Regulations
PERSONNEL DIVISION~~|

4 DIVISION™
Military
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Accounta-Coata

War CredIt8

-jIZOAL DIVISIOH |

Advisory
Contract Review
Claims Mall and Record
L| TRAFFIC DIVISION | Property
Shipments

Personnel-Time

Shipping Instructions -
Accounting

Shipping Orders
Railroad Liaison
Railroad Car Orders
Truck Shipments
Marine Shipments

depending upon thetime, Interest, and qualifications of the
officer and the nature of the problems to be solved. They
may prepare surveys of factories with which they are
familiar, review factory plans, work out details of office
organization, and in some cases deliver lecturesto promote
interest in the planning program or some of its phases.
In nearly every district the time and thought given by
Reserve officers in assisting the program has been of
great value. In many instances the particular work Involved
could not be done without this assistance.

One of the most important peacetime duties of the
ordnance procurementdistrict is the training of its Reserve
officers. In time of war the district must procure vast
guantities of supplies, which are, in mostdistricts, entirely
different from the items produced by the industry of that
district in time of peace. As but one Regular Army officer
can be assigned each district, and the qualified civilians
who will be available are extremely limited, the responsi-
bility for the proper functioning of the district will rest
upon the Reserve officers.

The objectives of individual training ofthe Reserve
Officer, in time of peace, are to prepare him for his par-
ticular mobilization assignment and to prepare him for
promaotionto the next higher grade. The executive assistant
of each district is responsible to his chief and to the Chief

Mall and Record

Dravinga-Specifications-
Technlcal Data

Progress-Statistics

Chief Inspector
Field Inspectors

Mail and Record

Dravings-Speclflcatlons-
Tochnlcal Data

Progress-Statistics

Chief Inspector
Field Inspectors

[aihxnistoation division]

MANUFACTURING SERVICE

1| DIVISION~C~| -|gacb division]
Mall and Record
Drawlngs-Spoclfloatlons-

Technical Data
Progress-Statistics
Inspection

Chief Inspector

Field Inspectors

Mail and Record
Technical Data
Periodic Check Unit

-| DIVISION T -| MISCELLANEOUS DIVISION |

Mall and Record
Dravinga-Speclflcatlons-

Technlcal Data
Progress-Statistics
Inspection

Chief Inspector

Field Inspectors

Mall and Record
Drawings-Speclflcatlons-

Technlcal Data
Progress-Statistics
Inspection

Chief Inspector

Field Inspectors

PLANT ORGANIZATION

ARMY INSPECTOR OF ORDNANCE

| INSPECTION DIVISION~| | PRODUCTION DIVISION ]

Dravinga-Speclfilcatlona
Gages
Assistant Inspector

Statistics
Record of Production Methods

of Ordnance that his personnel receivesthe training neces-
sary to perform their mission.

The district office is fundamentally a military
agency—a definite unit in the organization of the Ordnance
Department. By virtue of this fact there are certain ad-
ministrative functions of a strictly military nature which
the office must perform. As a field agency of the Ordnance
Department there are other functions which the office may
perform toadvantage and which are becoming increasingly
a part of its activities. These functions are in addition to
the actual business of procurement planning but are
appropriate adjuncts thereto.

The district office is classedas an exempted sta-
tion in regard to military control, which signifies that,except
for the administrative routine personnel matters, the office
is under the supervision and control of the Office of the
Chief of Ordnance. The administration of military personnel
(notthe training) comes under the headquarters of the corps
area within which the district office is located. Reserve
officers receive their assignments, promotion, etc., and
are supervised in matters of training directly from the
ordnance office, but all other administrative control is
exercised by the corps area.

The second class of activities of the district office
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Includes functions which fall to ordnance arsenals in par-
ticularandwhichare falling more and more into the sphere
of district operations as these offices become more fully
developed. In a general way they include assistance in
inspection of current procurement, various types of contact
work for other ordnance establishments, and experimental
projects.

Instructions from the Chief of Ordnance have pro-
vided that when an order for the current manufacture of
supplies in which the districts may be interested is placed,
a copy of the order shall be sent to the district office to
which the factory concerned is allocated. In this way the
districtis informed of all important ordnance procurement
projectswithin its limits, and the factory may call upon the
district office for information or to act as liaison with the
Ordnance Department. In this way the district office may
be able to take advantage of current procurement to gain
entry into factories and to secure the Interest of factories
in war procurement.

In several instances the executive assistant of a
district has been called uponto inspectand accept ordnance
materiel on current procurement contracts, in order to
relieve the arsenal concerned of the burden of frequent
and excessive travel. The peacetime personnel of the
district office is not sufficient, however, to undertake all
of this business. The advantage of incorporating this work
as a specific duty at some near future date is obvious.

A number of arsenals make regular use of the
district officesas sources of manufacturing information on
plants with which there is no past record of performance
available. Thisis a dutywhichthe districtis well qualified
to performand should be developedto the mutual advantage
of the Ordnance Department and of industry.

A number of valuable experiments in the develop-
ment of new processes or materials for ordnance uses
have been carried onunder the guidance and encouragement
ofthe district offices. If inthe course of planning or survey
a new ideacomes to the attention of the executive assistant,
the matter is referredto the Ordnance Department to deter-
mine the value of researchalong the indicated lines. There
is no doubt that Important strides in the development of
ordnance materiel and methods will be made in this manner
as the manufacturers become more interested in the pro-
curement planning work and more familiar with the needs
of the department.

The status of a district office materially changes
upon the declaration of war. From a planning and training
organization it rapidly evolves into an active supervising
procurement organization.

For the efficient and smooth transition to a war
status it is essential there be no basic change in the con-
trol system of the peace andwar organization. This trans-
ition should simply be the expansion and strengthening of
the peacetime organization and the putting into effect of
prepared plans.

Under wartime conditions the district office or-
ganization must supervise the procurement, production,
inspection, acceptance of, and payment for certain definite
items. This implies several very distinct functions for
which each organization must have a definite group of
trained executives. The major duty of the entire force is
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to inspect and accept ordnance materiel, since the main
purpose of the district is to get finished and useful ma-
teriel into the hands of troops. About 75 percent of the
district personnel will be engagedin inspection and accep-
tance work. However, itshould be noted also that the only
difference between the district organization in general and
a commercial organization of similar scope and character
In the absence of a sales force. The function of design
control is also withheld from the district, but the interpre-
tation of designsand the recommendation for modifications
may be required.

In operating a purely overhead organization of
this kind, which is superimposed upon an active industrial
territory, an advisory board composed of executives who
are actively interested In the territory is a desirable asset
to harmonious functioning. Much valuable assistance can
be given to the district in the development of its- planning,
training, and operating program by a carefully selected
and interested advisory board.

The claims board provided is more in the nature
of a provision for demobilization, although its functioning
in time of war might lessen the subsequent confusion. Its
purpose is to adjust differences between the Government
and the contractor on all matters affecting financial re-
lations. The legal division of the general office handles
major law matters, includingthose occurring under claims.
It acts as liaison with the Attorney General, the Judge
Advocate General, andthe Comptroller General with respect
to opinions and decisions of these officers and in connection
with war transactions and claims.

The executive group comprises the personal of-
fices of the district chief and the executive assistant and
exercises general controland coordination of all operations.
It is also in charge of all matters affecting transactions
outside the district.

The general office supervisesall purely adminis-
trative routine activities within the district with a view to
relieving the other subdivisions of the details of office
routine as far as possible.

The manufacturing service is the part of the dis-
trict organization which is in charge of converting the
schedules into completed articles. This group will have to
supervise the flow of production to see that all is going
according to schedule and will have to anticipate probable
delays in time to provide against them. It must see also
that the finished product is suitable for service. These two
functions constitute production and inspection. The actual
organization of the manufacturing service may separate or
combine the two functions, but the group as a whole must
provide for them'both.

The manufacturing service is the operating unit
whichactually carries out the details for which the district
office is established. It ordinarily negotiatesthe contracts
and follows production from the time the contract is let
until the finished articles are accepted and turned over to
some other group or actually shipped out of the district.
This group has the direct contact with the factories under
supervision of the district chief and keeps him constantly
informed of what is going on in these factories. The work
of inspection and acceptance is the chief function of this

group.
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Subdivision of the manufacturing service should
be based upon the production schedules apportioned by the
Office of the Chief of Ordnance and will parallel the divi-
sions of that office, This leads to simplicity of liaison in
peacetime planning and during an emergency.

It shouldbe borne in mind the production functions
of adistrictare limited to those cases where drastic action
is required due tothe failure of a manufacturer to produce
according to the requirements of his contract. It is not
the function of district personnel to prescribe or interfere
in any way with production methods of manufacture as long
as acceptable materiel is being produced in accordance
with the contract. Whenever possible, descriptions of the
manufacture of an Itemwlllbe supplied tothe manufacturer,
and upon his request, all possible assistance and advice
will be given to him by the manufacturing service of the
district. However, the responsibility for production under
the contract rests wholly on the manufacturer. Inspectors
or other Government agents will not assume any of this
responsibility.

The district office has certain wartime duties of
a nature auxiliary to procurement which are specifically
delegated to the Executive Division of the manufacturing
service. Chief among these are the coordination of action
and procedure of the various commaodity divisions, the
supervision of new facilities, the securing and installing
of special machinery, the control of labor, power, fuels,
progress, statistics, estimates, contracts, etc.

As previously mentioned, the manufacturing ser-
vice is organized into commodity or materiel divisions
based on the material tobe procured in the district. These
divisions are the most important organizations within the
district and are organized by the division chief to ac-
complish his mission in the best manner. Each division
established should have its own mail and record section;
should maintain files of all drawings, specifications, and
technical data pertaining to its type of materiel; should
maintain progress and statistical records; and should con-
trol its own inspection force.

The district chief isthe Inspector of ordnance for
his district and is responsible that each article made or
otherwise procured and all work performed for the Ord-
nance Department comply, when accepted, with the draw-
ings, specifications,and other requirements. The personnel
necessary to discharge this responsibility shall be organ-
ized, under the chief of the manufacturing service, into
an inspection group for each commodity division organized
within the district.

The inspection group, within the commodity divi-
sion, will consist of a chief inspector, field inspectors,
and the additional technical and clerical assistants required
for the proper performance of its duties.

At each plant or group of plants producing ord-
nance materiel or supplies for the district, a commissioned
officer will be designated as the Army inspector of ordnance.
This officer will organize a field office consisting of suffi-
cient personnel for the proper discharge of his duties.
Assistant Inspectors assigned to this field force may be
commissioned officers or qualified civilian employees.
In the smaller plants where the production problem is
either too small or tootemporary to justify plant inspectors,
the inspection functions will be conducted by personnel

August

sent out from the commodity division of the district office
which controls the item manufactured, or will be sent
from neighboring plants where an inspection service is
organized.

Procurement will be undertaken in the typical dis-
trict organization by the divisions of the manufacturing
service. Insome districts there is a procurement service
andthe chief ofthis service, inaddition tothe district chief,
willbe made a contracting officer, with authority under the
direction of the district chiefto signand complete contracts.
Intime of peace the procurement section or service should
study contract forms and, so far as practicable, actually
pave the way for firm contracts by discussing contracts
and contract forms with prospective contractors.

One thought should be borne in mind in studying
or developing any district organization—namely, that the
mission of the district is to get the most production
with the least delay. Time isthe most important factor to
be considered in planning for production. Decentralization
and the factory planning are designed to accomplish these
objectives.

Unquestionably the district office will have to
operate some plants, but the peacetime planning should
tend to reduce this type of business to a minimum. The
setting up of a large and able group to handle actual plant
operations tends to invite this necessity in an emergency;
yet, on the other hand, the possible need for such a group
should not be overlooked.

Army Regulations provide that all public property
of the War Department or the Army, regardless of how
acquired, mustbe accounted for onan appropriate property
account. It further provides that a commissioned officer
be charged with and accountable for this property. Hence,
in each districtwar organization there is one commissioned
officer assigned to the fiscal division, who is known as the
District Ordnance Property Officer. This officer estab-
lishes and maintains a stock record account for all ordnance
property and material in the district. This officer is
accountable for all property, equipment, supplies, or
manufactured products of the Ordnance Department that
are under district control, whether in the office or at a
manufacturing plant.

Ateachplant or group of plants an ordnance officer,
designated by the Army inspector of ordnance, or ordnance
representative, receives all manufactured products, com-
ponent parts, Government furniture and equipment, etc.,
for the accountable officer in the district office, and is
responsible for the proper care and disposition of this

property.

Thus far we have considered in a general way the
organization andfunctions of the Ordnance District Office,
in peace and in war, without considering in detail the
mechanics of procurement. Procurement planning is a
business within itself, and will be the subject of a future
article to appear in THE ORDNANCE SERGEANT.

We have discovered, however, that while the Ord-
nance District Office is extremely flexible in many ways,
itis based upon solid facts derived from experience, rather
than upon theory alone. It plans quietly; yet carefully, in
time of peace, for any situation which may arise in time
of war.
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The district chief, upon receipt of the necessary
orders, takes Immediate steps, through his executive
assistant, tobringtogether the personnel of his organization.
Active duty orders forthe Reserve Officers are requested
at the rate planned, the shortages being recruited and
commissioned as rapidly as necessary.

The contractors will be notified by the district
chief to prepare for production of their allotted task and
to report at the office for the purpose of negotiating the
formal contract for the work to be done.

The district chief, In these activities and In all
othersactsfor and in the name of the Chief of Ordnance.
He thus assumes actively the responsibility and authority
of commanding officer of his district.

It is not difficult to imagine that innumerable
problems arise and are solved in the several district offices.
No fixed pattern could be devised for the solution of these
problems; each has its own peculiar characteristics, each
must have its own solution. All the many industries of the
Nation are involved in these problems. Large and small
enterprises must be guided, trained, controlled and en-
couraged. All types of labor, materials, and methods are
encountered. The finished products cover the entire range
of the capabilities of American industry, and thus does the
problem constantly vary.

The short articles which follow are intended to
bring to our readers ““close up” versions ofthe operations
of the several Ordnance District Offices.

THEORETICAL PEACE-TIME AND WAR-TIME SET-UP
of the
HARTFORD ORDNANCE DISTRICT

By: E. M. Ayer, Lt. Col., Ord. Dept.

NOTE: This same description couldbe just as well
applied to any of the fourteen existing Ordnance Districts.

The Ordnance Department as a unit in the present
Defense Program is functioning substantially differently
from the theoretical plan. These differences, however, are
being modified as rapidly as possible and eventually will
conform tothe ideal situation. The latter will consequently
be considered in the following statements and such vari-
ations as affect serious differences will be indicated.

The peace-time and war-time set-up ofthe Ordnance
District are so different that it is necessary to consider
the two situations separately. The Ordnance District is
the fruit of experiences from the first World War. Prior
to 1917 procurement and inspection of War Department
purchases were handled under the General Staffand through
central procurement offices in Washington. The system
did not workwell after the stupendous requirements of our
war-time needs began totake form, and a decentralization
of those functions was effectedby the War Industries Board
in the latter part of 1917.

The Ordnance Department is one of seven divisions
of the War Department responsible for the procurement
of characteristic items. These seven supply divisions
include Ordnance Department, Air Corps, Chemical Warfare
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Service, Engineer Corps, Medical Corps, Quartermaster
Corps, and Signal Corps. All of the above divisions have
procurement districts, althoughthe districts of the different
divisions do not coincide. The Navy Department is another
organization with heavy procurement requirements and in
order thatthe demands on manufacturers from all of these
groups may be adequately met, a system of allocation of
facilities which will be considered later has been set up.

During peace-times the Ordnance District is manned
by a skeleton organization, usually consisting of a regular
Army Officer as Executive Officer andtwo or three clerks
and stenographers. This force is augmented periodically
by Reserve Officers who go to the District Office for two
weeks for training. With sucha force, the Executive Officer
is expected tomake surveys of the plants of all the promi-
nent manufacturers in his district, to earmark those that
will be of help in hisprogram, to obtain an inventory of the
machine tools and other productive facilities of such plants
and to arrange with designated plants for the production of
war-time requirements in the event of amajor emergency.
These arrangements take the form of Accepted Schedules
of Production. They are informal agreements between the
District Office and the manufacturer, and provide that, in
the event of a major emergency, the manufacturer will
contract to undertake the production of certain specified
items at specified rates of delivery. Noprice is mentioned
in these Schedules of Production.

The demands that will be made on the District are
indicated tothe Executive Officer by the Chief of Ordnance
through a series of requirements known as apportionments.
These apportionments are the authority under which the
Executive Officer formulates his Schedules of Production
and they represent the War Department’s expectancy of
such items from the District if an emergency develops.

Reports of the foregoing plant surveys and schedules
of production are sent by the District Office to Washington
and there kept on file as a guide to the sufficiency of the
war plans of the Ordnance Department.

It has been noted thatthe seven divisions of the War
Department, the Navy Department, and a third division not
previously mentioned, the Maritime Commission, are all
in the market under an emergency situation to procure
necessary items. It is apparent under these conditions
that there would be much over-lapping of demand on the
various plants and competitive bidding by various con-
tracting officers for the product of the same plant. This
condition has been met by a system of allocation of facili-
ties. In the peace-time planning, those plants whose output
is deemed necessary to its program by more than one
claimant are considered by an appropriate committee. |If
the claimants are all within the War Department, a com-
mittee inthe Office of the Assistant Secretary of War con-
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siders the claims of the various divisions concerned and
allocates the plant in part or as a whole to that division of
the War Department whose product it is best equipped to
produce.

If the Navy Departmententers a claim, the plant is
considered by the Army and Navy Munitions Board set up
by the Secretaries of War and the Navy, who allocate to
the respective service either as a whole or in part as the
needs of the service and the character of the product that
can be produced seems to warrant. This same allocation
will presumably be followed under an ideal set-up in the
emergency situation.

Under emergency conditions or, as itis colloquially
known, after “M Day”’, the functions of the Ordnance Dis-
trictchange materially. A substantialpersonnelfor carry-
ing on its various functions, including both Reserve Of-
ficers on extended active duty and civilian employees
operating under Civil Service regulations, arebrought into
the office. Requirements of Ordnance items are indicated
to the District for procurement by the Chief of Ordnance
and the Contracting Officer of the District negotiates con-
tracts with manufacturers within his District for the de-
sired items. He is notpermitted to place prime contracts
outside of his own District. The mechanics of the above
procedure are a bit more involvedthan the above statement
might indicate.

With aknowledge of the capabilities of plants within
his District, the Executive Officer, through his negotiating
engineers, endeavors to find plants that not only are able
to make the items he needs but who are not so tied up with
other work thatthey cannot undertake such production. The
Schedules of Production worked out in the peace-time period
are an invaluable guide to the Executive Officer when and
if the theoretical procedure is followed. It so happens that
during the present emergency there was no sudden change
from a condition of peace to war and the requirements of
the Preparedness Program have involved manufacturers in
the various districts with items for which they had made
no plans of production or had anticipated that they would
undertake. As a consequence, the results of peace-time
planning over the last twenty years have not been used to
the besteffect. However, the program has steadily advanced
and, in the course of time, will probably adjust itselfmuch
along the same line as the planning indicated.

Contracts having been made with facilities, the
District Office must next set up an inspection program to
cover acceptance inspection of all items being procured.
This inspection is ordinarily done at the plant of the manu-
facturer and requires,whenpracticable,a resident inspector
of Ordnance with as many assistants as the job requires.
Sometimes a single inspector is able to cover more than
a single plant and thus becomes a travelling inspector. In
order to coordinate the activities of inspectors and be able
to give close attention to the acceptance and shipment of
the items being produced, it hasbeen found advisable in the
Hartford Ordnance District and more recently, in other
Ordnance Districts, to setup a system of Sub-Offices. These
offices are located at places within the District where the
density of the contracts is greatest and they include per-
sonnel for the administration of the Sub-Office as well as
inspection and shipment of the items being produced. In
the Hartford District five such Sub-Offices are now being
operated.
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The Ordnance District Office under the theoretical
emergency program is practically autonomous. It is op-
erated under the direction of the District Chief, who is
usually a civilian appointee, and carries out its mission
with a minimum amount of assistance from any outside
source. Itsself-sufficiency requires anumber of additional
functions notprevlously mentioned: for instance, a complete
service for taking over items produced for it by manu-
facturers, accountingfor these items under the War Depart-
ment’s system of accountability, for shipping them as di-
rected by the Chief of Ordnance, for checking and rendering
invoices either to its own disbursing officer orto such other
disbursement center as hasbeen provided, a provision for
keeping an accurate detailed account of District activities
foruse in asubsequent history of the District, and a highly
trained group of engineers who not only can assist in the
negotiation of contracts but also render such aid as is
necessary to contractorswho may have difficulty in getting
started or who may encounter troubles in producing work
to meet the inspection standards. All of these functions
must be provided for in order to carry on the District Of-
fice during an emergency. It is to be expected that there
is an increase in personnel which matches the increase in
requirements. It has been previously indicated that the
peace-time force of the District Office will probably not
exceedsix persons. The war-time force of the Bridgeport
Ordnance District, which was the World War name for the
present Hartford District, was approximately 3,500 persons
and it is not unlikely that the Hartford District may reach
these proportions under the present Preparedness and
Lease-Lend Programs.

THE ST. LOUIS ORDNANCE DISTRICT

By Lieut. H. R. Thielecke, Ord. Dept.,
Adjutant and Public Relations Officer,
St. Louis Ordnance District.

The St. Louis Ordnance Districtis composed of the
States of Missouri, Arkansas, Nebraska, Kansas, Oklahoma,
Texas, Colorado, New Mexico, and the southern half of
Illinois—in all about 788,000 square miles containing
18,500,000 persons.

It would be a misstatement if we said that the
St. Louis Ordnance District is a typical district, as it is
onewhich is unusual in its economic and geographic aspects.

The eight and one-half states it embraces are pre-
dominantly agricultural. The industry contained may be
classified as of the “light manufacturing” rather than
““heavy” industry type.

The district does not enjoy highly specialized
industries, such as optical goods, precision tool, machine
tool, diecasting or gage-making, in any great quantity.
Perhaps some of our readers will object to this statement,
as we have in Missouri two very highly specialized indus-
tries; namely, what is reputed to be the only “zither”
factory in the country, and the largest ““corn cob pipe”
factory in the world. But | do not believe that even the
most enthusiastic boosters of this state would take us to
task for the above assertion.

As the district geographically embraces a lot of
territory, the problem of administration of distant sub-
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offices and the administration of contracts with facilities
many milesaway is oneto be reckonedwith, and one which
is not shared by other districts.

What items of ordnance material, then, can be pro-
cured from industry in this district, this “breadbasket”
of the United States? At present the district is now pro-
ducing tanks, TNT, fuzes, boosters, forgings, shell from
20mm to 155mm, belt links, lathes, millers, machine gun
mounts, gunners’ quadrants, instrument lights, arming wire
assemblies, bombs, anti-tank mines, mortar shell, small
arms ammunition, shapers, firing pin assemblies, and a
host of small machined parts, heavy castings and cast
armor plate. This procurement would probably not have
been possible but for the intelligent planning of the district
and the ability of industry in the area to adjust itself to
new conditions. It is a tribute to the district system of
procurement established since the First World War.

The active district personnel atthe present time is
composed of its Executive Officer, Major Randall J. Hogan,
twenty-four reserve officers on extended active duty, and
approximately 320 civilian employees.

As in any well-regulated business, the district is
operated on a functional basis. It is divided into three
services,viz., Procurement, Production and Administrative.

The Procurement Service is charged with the re-
sponsibility of surveying existing industry in the area,
which we call “facilities. Upon completion of surveys,
data is compiled and classified, such as information on
logical product, normal product, machine tools owned,
specialized equipment on hand, and general information
on source of power, number of skilled and unskilled em-
ployees, etc. It is thenthe further function of this service
tobring the product desired and the prospective contractor
together. This service, in connection with the contracting
officer, entersinto, drawsup, and administersthe contract
up to the point of production, where the other services tie
in.

The Production Service is charged withthe primary
responsibility of inspection. Inspection may be of the final
product contracted for, or of a component at the plant of a
subcontractor in the district. The sub-contract material
mayor may notbe furnished to one of this district’s prime
contractors, as inspection is performed for other districts
on material made in this territory. It is to this service
that technical questions are submitted by prospective con-

tractors during the ““negotiating” period, and by contractors
after contracts are in force. Any questions regarding tol-
erances or specifications are either answered or referred
to higher authority for opinion. This service is responsible
for the adequacy of inspection gages, both in number and
quality, and supervisesthe Gage Laboratory which is main-
tained at Washington University in St. Louis. Although once
a contract is signed, it is the contractor’s responsibility
to fulfill it, the production service assists the contractor
in executing the contract in any way possible. This assis-
tance is, of course, restricted to help in those situations
which might resultinadelay in or preventionof production.
This may entail assistance in obtaining deliverles of tools,
materials, or manufacturingaids withthe resultant enforce-
ment of priorities, or may, on the other hand, involve assis-
tance to contractors in ironing out production problems.

The Administrative Service, as its name implies,
administers the affairs of the office. It secures the nec-
essarypersonnel for the operation of the organization, has
jurisdiction over conduct of office business, and in general
isthe ““housekeeper” of the organization. A very Important
functionwhich is performed is that of receipt, shipping, and
accounting for property. As material is inspected, accepted,
and received, this service is held accountable until relieved
by shipment, expenditure, or some other authorized method.
As contractors seem to insist that they be paid for goods
produced, the very important function of payment is handled
by the administrative service. Here, properly supported
vouchers are prepared for ultimate payment by the finance
officer involved. Of course, vouchers for travel and pay-
rolls are also prepared, and these functions involve the
keeping of the district’s books so that accurate balances
may be known at all times.

Four sub-offices are maintained, at Houston, Texas,
(816 miles), Denver, Colorado, (915 miles), Omaha,
Nebraska, (414 miles), and Kansas City, Missouri (279
miles). While sub-offices are not uncommon, far removed
ones such as these are very unusual. The district has a
real problem in adequately disseminating information to
these offices and in collecting data for reports. Military
and civilian personnel cannot ““run in” to the home office
whenever a problem presents itself, andat times they have
to solve problems themselves.

““Production” has been, and will continue to be the
by-word ofthe district. Fancy frills, such as collection of
useless statistical data on overhead operations, are taboo.
If they are not directly connected with production, they are
eliminated. To quote the words of our Executive Officer at
arecent Army Ordnance Day Dinner, “TheSt. LouisDistrict
will deliver the goods-—and on time.”

SOME SPECIAL ASPECTS OF THE BOSTON ORDNANCE
DISTRICT

By: E. R. Sargent, 2nd Lt., Ord. Dept

Looking at the present Ordnance problem from a
broad viewpoint, it is appropriate to remind ourselves that
the basic functions of each and every procurement district
are identical, in that the goal to be reached is common to
all District Ordnance Establishments. The task of attain-
ing a vast, yet well-ordered schedule of production and
delivery, and of utilizing every possible and potential con-
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tribution of America’s private Industryfor the best results
obtainable, Is a task shared no less by one district than
another.

Generally speaking, each procurement district
must service, in addition to its own contracts, those of
other districts and manufacturing arsenals. District re-
sponsibility for these contracts varies as do peculiar local
conditions in respective district territories.

Insofar as the Boston Ordnance District is con-
cerned covering as it does the States of Maine, New Hamp-
shire, Vermont, Rhode Island, and all exceptthe four western
counties of Massachusetts, there are certain local con-
ditions, which, by virtue of past history and physical geog-
raphy, are out of the ordinary and as such are worthy of
special mention.

The first of these local conditions, the lack of raw
materials within this district, has not as yet presented any
real difficulty with respect to normal district operations,
although it may very easily develop into a serious problem
as the "all-out” program continues. If it should develop to
suchan extent that production would be seriously impaired,
this lack of strategic and even common raw materials would
show up first of all as a grave situation for the district’s
traffic division to handle. Italways has been necessary for
manufacturers located in this New England area to go out-
side for their raw materials, and as the present program
continues at aneven more rapidpace than heretofore, it will
be absolutely essential for this office to come to their aid
so that freight facilities are on hand to bring in whatever
is needed, from wherever the source may be. Needless to
say, this situation can become a country-wide problem,
increasing in its ramifications as the need for additional
raw material grows. As stated above, however, this prob-
lem has not as yet been encountered, but is merely antici-
pated as one for which it would be wise to prepare.

The factthat New England has always been the ““job
lot” manufacturing center of the nation isa condition which
affects the Boston Ordnance District most profoundly. This
district now, as a fully activated War Department Organi-
zation, has inherited a part that New England has always
played to a greater extent than any other area in this
country. Here are the many facilities and establishments
which for many years have been the backbone of the small
tool, machine tool, and gage manufacturing industries. To
be sure, there are many other manufacturers of this sort
of material in other parts of the country, but by and large
the machine tool industry has its origin, and continues to
be concentrated for the most part, in New England. Here
are no great assembly lines, no mass production, such as
may be found in our automobile manufacturing centers and
in the heavily industrialized Middle West. Here, rather,
are congregated great numbers of small manufacturing
establishments, ranging from medium-sized plants to small
machine shops, maintenance and repair shops. Very often
a “plant”, so called, turns out to be a small basement
shop or attic workroom.

This state of affairs should not give the impression
thatthis area has nothing to offer. On the contrary, it should
serve to show that there are any number of different kinds
of manufactured small items and parts being turned out in
this district, thiswithno sameness as to product, but rather
like a display of many odd items in a hardware window.

August

With productive facilities such as these the diffi-
culty of standard methods of survey can be easily seen.
Each plant constitutes a special case unto itself, more so
than a series of large establishments, where necessarily
different production engineering methods and building de-
sign have been utilized, which would incline to lend a
standard formality to survey methods. For anyone who
would survey ahalfdozenNew Englandplants selected  at
random, broad experience in as many fields is a pre-
requisite.

The same holds true for the problem of lending
engineering assistance to this type of facility. In large
mass production plants there is comparatively little else
butroutlne assistance inorder. Eachplant of thistype has
its own engineering staff, its own maintenance and repair
staff, and when there is any question involving engineering
aid or repairs to a temporarily out-of-order machine, the
solution more often than not can be reached on the spot.
Small plants, on the other hand, with anywhere from three
to three hundred employees, are likely to be entirely
without production for a considerable period until such
time as they can obtainoutside assistance. Insuch a case,
whenrepair of adisabled machine is necessary, the operator
himself is more than likely expected to make such repair,
or production ceases while the machine is sent tothe manu-
facturer for overhauling.

As far as contract awards are concerned, this
district has its share, but time and again a situation has
been encountered where machinery applicable to ammu-
nition and components production couldnot be used for that
purpose, because that same machinery was being used at
the time for production of machine tools for other manu-
facturers and for other districts. In other words, many
entirely suitable plants which were looked to for the pro-
duction of defense material were found to be using vital
productive machinery one hundred percent for the purpose
of tooling up other manufacturing establishments.

It must be remembered that some of these plants
had had a normal peace-time trade, both domestic and
foreign, before the National Defense program began, and
were determined to continue on in that vein, paying scant
attention to the possibility of securing a Government con-
tract, feeling that normaltrade was desirable and sufficient.

It soon became apparent, however, that foreign
trade, at least, was to be a lost business, and normal
domestic trade was to become largely dependenton whether
or not manufacturers could obtain raw materials to carry
on. Normal production of normal commercial products
became an exception, and though not forced to enter into
Government contracts, many manufacturers clearlyreal-
ized that the priority system was ‘““here to stay,” at least
for national emergency purposes.

Gradually Government contracts became highly
desirable, because it was well nigh impossible for manu-
facturersto continue(f)roducing normal peacetime products
if the materials used in their products were covered else-
where by priority ratings. By so doing they keep their
plants going and keep their men at work. Now more and
more ofthese “peacetime’ manufacturers are coming into
the defense production picture by the same routine.

A further difficulty encountered in obtaining awards
is the factthat New England has always been a high-priced
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area. In addition to the fact that it is a considerable dis-
tance from the sources of raw materials, which in turn
tends toraise the prices, New England is more costly. In-
asmuch as the work which is to be turned out in this area
is of such an exacting nature, with a premium on accuracy
and precision, the labor to accomplish this kind of work
must necessarily be highly skilled. By this is not meant
that prices of finished products or hourly wages here
are extraordinarily out of line, but simply that labor in
this areais trained for and accustomed to doing the design
and development work so that articles so designed and
developed may be turned over to the more heavily indus-
trialized Middle West for mass production purposes. Need-
less to say, once amachine has been perfected and proven
workable through considerable time, effort, and expense
by skilled labor, this same machine can in turn be manu-
factured by unskilled labor at less expense when mass
production facilities are at hand.

In summary then, the Boston Ordnance District
shows a large number of industrial units both relatively
and absolutely as its main constituent elements.

The facilities of these units, in themselves suitable
for the manufacture of Ordnance items, are necessarily
largely used for machine tools and parts, due to the im-
portance of thatprogram. The consequence is the existence
of a restricted field for Ordnance items proper.

The above situationand the above restriction make
clear one special aspect of the Ordnance problem in this
district, which is the relatively few prime contracts and
the multitudinous secondary and subsidiary contracts and
orders.

Further: The use of numerous small industrial
units, each without the volume of normal raw material
requirements that would quarantee preferred treatment,
even under present conditions, requires contract service
as to priorities, likewise relatively and absolutely numer-
ous.

Another special aspect of the problem inthis district
is thereby apparent.

Furthermore: This district is without any raw
materials of its own and like the rest of New England must
rely on rail, truck, and water transportation for its supplies.

The traffic problem, which exists as a result of
geography is enhanced to make another special aspect of
the problem by this character of the district’s industrial
constitution, which again is in the main a great number of
small units.

It is obvious that these general aspects of this
district’s problem require for their solution the application
of administrative control which takes the local nature of the
general problem into account.

THE LOS ANGELES ORDNANCE REGION
by
Captain F. H. Starr, Ord. Dept.
and
1st Lieutenant Daniel W. Allison, Ord. Dept.

The Los Angeles Ordnance Region is unique in
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several respects. It is the only existing regional office,
and in distance is one of the most remote district office
installations from the Office of the Chief of Ordnance.
Further, while it includes within its jurisdiction the Los
Angeles Industrial Area, the fifth in the United States in
value of manufactured products, a great part of its manu-
facturing capacity consists of a large number of relatively
small plants. This statement, however, is not to gainsay
the existence of many quite large plants inthearea. Another
problem peculiar to the Los Angeles Ordnance Region is
the great distance from the source of some materials and
from the destination of the finished items.

It might be well at this point to develop a brief
geographical and functional picture of the San Francisco
Ordnance District and of the Los Angeles Ordnance Region.

The entire continental United States is divided into
fourteen Ordnance Districts for the purpose of Ordnance
procurement. Eleven of these districts comprise roughly
the area east of the Mississippi River, or less than one-
third of the area of the United States. The remaining three,
the Chicago Ordnance District, the St. Louis Ordnance
District, and the San Francisco Ordnance District,cover
the entire area west of the Mississippi River with the ex-
ception of the State of Louisiana, whilethe Chicago District
extends also east of the river. Of this area, comprising
over two-thirds of the country and consisting of approxi-
mately twenty-four states, the San Francisco District is
the largest, consisting of the nine western states, Washing-
ton, Oregon, California, Idaho, Montana, Wyoming, Nevada,
Utah and Arizona.

The Los Angeles Ordnance Region office is a branch
of the San Francisco Ordnance District. It is administra-
tively semi-independent, but all its functions are closely
correlated with and subject to the approval of the District
Office. The Commanding Officer of the Region is the
Executive Assistant of the District, and all other officers
in the Region are his Assistants.

Approximately ninety percent of thepotential manu-
facturing capacity of the district is contained in the three
coastal states, Washington, Oregon, and California, and
about half of this ninety percent is contained in the Los
Angeles Industrial Area. Therefore, the Los Angeles Ord-
nance Region, comprising roughly the southern half of
California and Nevada and the state of Arizona, contains as
much potential ordnance manufacturing capacity as the
rest of the district. Practically all of this capacity within

(Continued on page 91)
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STATUS OF STOCK REPORT

By coincidence THE ORDNANCE SERGEANT re-
cently received two communications regarding the ““Status
of Stock Report,” one from Mitchel Field, New York, and
a few days later one from March Field, California. In each
case the correspondence was submitted to the Depot and
Supply Section of The Ordnance School for comment. For
the information of all Aviation Ordnance men who may be
interested, all the material mentioned above is published.

*khkkkkk

“There’s also another thing | think would be very
helpful to future students, and that is if you could arrange
to teach them something about the Status of Stock Report
which the Ordnance must submit every month on major
items. At present | am making out this report for this
station, and had considerable trouble computing the re-
quirements and figures for this report. Just by luck, my
former company commander is stationed in the District
Office and he helped me withmy firstreport. | know other
men will not have the assistance that was offered me and
if you can arrange to include this in the course of studies,
I know it will be very helpful to everyone.”

WILLIAM GERLACH, JR,,

683rd Ord. Co. (Avn),
Mitchel Field, N. Y.

*kkkkk

With reference to attached inquiry from the field
the following information is furnished on the subject. It is
suggested that reply be published as quoted here as the
Field Manual 9-6 (Tentative) is not too widely distributed
and is the only source of information oh the subject known
at the present.

The "Status of Stock Report (OFM 313)” (See form
on opposite page) is a special Aviation Ordnance form and
is only of interest to personnel of that division of the Ord-
nance Department. Its useand instructions for preparation
is covered in detail in Field Manual 9-6 (Tentative), pub-
lished May, 1941, andthis isthe only source of information
on this subject known at the present time. Field Manual
9-6 (Tentative) is at thepresent intheprocess of being re-
vised, however the following reference quoted therefrom is
to date relevant.

"STATUS OF STOCK REPORT (OFM 313)” a. A re-
port submitted periodically as directed by distributing
points to base, and by base to air force. When used by
distributing points for ammunition only columns 1,2,7,8,
and 10 are used. The consolidation of changes in stock
(OFM 312) provides the data for this report. The D.P.
(Distributing Point) (?) reportsare used by Base in prepar-
ing its consolidated report. The report shows the status
of stocks on hand at each ammunition supply point at the
end of the reporting period. The report is submitted by
teletype to higher headquarters and is followed by a con-
firming copy.

b. A description of the use of the various columns
of the form follows:

““(1) ““Code Symbol” in col. 1, refers to the code
symbols used for the identification of ammunition as pub-
lished in this manual.

““(2) Incol.2 Gtem) list,using standard nomenclature
and in the same order as in S.N.L., all complete rounds of
ammunition of which there are any on hand, or of which
there have been any receipts or issues during the period
covered by the report; all items for which an Ammunition
Supply Credit hasbeen received, and all items due in on an
approved requisition.

"(3) Incol. 7, enter all receipts of items listed in
col. 2 during the period covered by the report.

““(4) In col.8,enterall issues of each item listed in
column 2 during the period covered by the report.

“(5) In col. 9, enter the quantity of each item in
storageatthe airbase R.P. (Refilling Point) (?)atthe close
of the period covered by the report.

““(6) In cols. 10, 11, 12, and in additional columns
if necessary, enter for each column, the D.P. number, loca-
tion, and the amount of each item on hand at each D.P. at
the close of the period covered by the report.

“(7) In col. 13, enter the sum of the amounts shown
in cols. 9 to 12 inclusive for each item.
»-
““(8) In col. 14 enter the quantity of each item which
is due in on an approved requisition, but not received dur-
ing the period covered by the report.

““(9) Incol. 15,enter the unobligated balance for each
item; i.e.,the total of all supply credits received, less the
total quantity requisitioned.”

It may be wisely suggested here that personnel of
the Ordnance Department assigned to Aviation Ordnance
units, who are concerned with the supply of Ordnance ma-
terial to Air Corps units make an effort to obtain Field
Manual 9-6 (Tentative) as it covers all special Aviation
Ordnance forms and instructions connected therewith.

WILLIAM L. WISE,
Staff Sergeant,
Ordnance Department
Instructor D. & S.

*kkkkk

THE ORDNANCE SERGEANT
Aberdeen Proving Ground,
Maryland

Gentlemen:

Inclosed is aform devisedby Mr. Luther J. Tobias,



STATUS OF STOCKS REPORT (ORDNANCE)

+Ammunition —**General Supplies

For Period
(Air Base)
1 2 3 U 5 6 7
Code Item In Hands of Troops
Symbol
Require-  On Excess Short-
ments Hand age

¢Delete one.

+#Major items of SNL Groups A,B,F, and G only Date

To
Date

9 10 11 12
STORAGE

Air Base Adrm. Adrm. Adrm.
RP DP No. DP No. DP No.

Air Base Ordnance Officer

13

Total
Air Base

14 15

Due Unobli
in on gated
Req. Am3C B<
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a civilian employee of this office, to show at a glance the
status of any item of stock. (See form on opposite page).
This was drawn up primarily as an Abstract of Memoran-
dum Receipt Form in lieu of QMC Form No. 488 and the
recommended QMC Form No. 424, as shown in Paragraph
35 ¢, TM 10-310.

Mr. Tobias, in his capacity as Stock Record Clerk,
went even further. He added the last section, ““Shipping
Tickets,” so that there would be an accurate check on the
stock on hand. It is now possible to check an inventory
simply by anactual countin the warehouse checked against
the last figure on the page.

The following is an explanation of each column:
Date - Self explanatory.

M/R No. - In order to save space and typing, every
organization with items on memorandum receipt is given
a code number. This code is kept at the beginning of the
book. The code number is followed by a dash, followed by
the letter "C” or a number. The letter “C” indicates a
consolidated memorandum receipt. The numbers indicate
the transactions after the consolidation, No. 1 the first,
No. 2 the second, No. 3the third, etc. When a new consoli-
dation is made, the letter “C” follows the code number once
more, and the subsequent transactions are serially num-
bered from 1 again. As some memorandum receipt trans-
actions withan organization do notpertain to all items, the
numbers will not run consecutively. On the sample form,
No. 21 jumps from 21-2 to 21-6. The three missing trans-
actions did not include this item.

Cr. Rec. - Credit, Received. This column shows the
credits given the organizations for items turned in to the
warehouse. The “Received” indicatesthat it is to be added
to the last column.

Dr. Issue - Debits, Issued. The organization is
debited all issues in this column. The “Issued” indicates
that the number is to be subtracted from the last column.

Org. Bal. - Organization Balance. This column
shows after each transaction amount of the item on mem-
orandum receipt to one particular organization. The last
transaction for each unit shows its actual standing.

Total on M/R - Total on Memorandum Receipt.
This column shows the total number of an item out on mem-
orandum receipt. It is a true abstract.

Date - Self explanatory.
Vou. No. - Voucher Number. Self explanatory.

Dr. Rec. - Debit Received. Whenever any stocks
are shipped inthey are carried as a debit in the stock rec-
ord account. The “Received” indicates that the figure
should be added to the last column.

Cr. Issue. - Credit, Issued. Anitem shipped out is
a credit to the stock record account. "lssued” indicates
that the figure is subtracted from the last column.

Stock in Whse. - Stock in Warehouse. This column
shows what should be in the warehouse. It should agree
with the number on the bin card and with the number of
items actually in the bin.

August

By using this formit ispossible by looking only on
one sheet to find out forone itemthe memorandum receipt
status of each organization, the total out on memorandum
receipt, and the number in stock. By adding the total on
memorandum receipt to the stock in warehouse one knows
how many of any article is on his stock record account.

This form is of great value to a property office
having a great many memorandum receipt accounts, such
as those offices dealing with the Air Corps. It is also of
great assistance in preparing the monthly Status of Stock
Report.

| am submitting this form with the hope that it may
prove helpful to other units. We have been using it here at
March Field for about two months, during which time we
have had many memorandum receipt transactions. It has
proved a great help to us and | hope it proves of value to
others.

SAMUEL SMELLOW
Captain, Ordnance Department
Base Ordnance Officer

Incl.
Abstract of Memorandum
Receipts and Shipping Tickets
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With reference to the attached communication it is
suggested that the form and explanation thereof be published
as a matter of interest and what appears to be a possible
solution to somewhat of a problemtoproperty men in Avi-
ation Ordnance.

The following is asuggestionin the form of a com-
ment from the Depot & Supply Section:

Commendationsto the March Field Ordnance Office,
and inparticular to Mr. LutherJ. Tobias, civilian employee,
and Captain Samuel Smellow, Base Ordnance Officer. Mr.
Tobias for his conscientious brain work andto Capt.Smellow
for recognition of a good possible solution and willingness
to extend aid in problems of others.

The form may present argument in that it is ad-
ditional work and requires another transfer of figures in
posting which allows possibility of human errors. To this
the questions might be asked — Had you rather do a bit of
additional work and have this essential information im-
mediately available when time comes to submit Status of
Stock Report (OFM 313), or had you rather wait and dig
and pull hair when this report must be submitted? - and -

How about it fellows, can you use this form to an
advantage ? Lets have some comments and more suggestions
for a solution to this problem.

WILLIAM L. WISE
Staff Sergeant,
Ordnance Department
Instructor, D. & S.
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ABSTRACT OF MEMORANDUM RECEIPTS*SHIPPING TICKETS
A-l (Stock Number)

Memorandum Receipts

Shipping Tickets

Total 01 Stock
m/r Oor. Dr. Org. M/R Vou. Dr. Cr. in
Date  No. Rec ISSU€ Bal. Receipt Date No. Rec. Issue Whse.
19A1 19U1
11-29 156
5-13 19-C s 8 8 128
U-16 21-C 17 17 25 111
11-29 21-1 1 16 24 112
11-29 21-2 8 8 16 120
5-13 20-0 13 15 29 107
5-17 22-C 17 17 116 90
5-17 22-1 2 15 All 92
11-28 27-C 1 1 115 91
1120  27-1 1 0 (ili} 92
5-8 23-C 1 13 57 70
5-19  50-c 5 5 62 u
5211  22-2 If 11 58 78
5-17  53-1 1 1 59 77
5-26 20-2 5 10 56 80
5-26 19-1 3 11 59 7
5-26 810 6 71
5-26 20-3 it 6 55 75
5-26 22-4 6 S ho Al
5-28 22-5 3 2 116 8u
6-11 835 1R 66
6-5 20-5 it 2 42 70
6-5 21-6 6 2 56 76
6-5 23-11 8 5 28 8li
6-10 8U5 25 109

Article GUN, machine, cal.

Unit _ea

Group __Ad.

.30. BAC, M-2, flexible

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

PREVIEW NOTES

Feature articles which will be of special Interest to
all Ordnance men are planned for future issues. For ex-
ample; do yourealize that if all the existing Ordnance com-
panies of all types suddenly started moving their authorized
motor equipment at one time, a total of 31,114 pneumatic
tires would be on the road atone time? This fact, coupled
with the knowledge that almost every Ordnance Sergeant
has one or more motor vehicles under his control, calls
for a study of the tire industry, and its close connection
with the New Army. Watch for it in a future issue.

In the next issue several officers who have attended

various maneuvers this summer will review their observa-
tions forthe special benefit of readers of THE ORDNANCE
SERGEANT. This will be a worth while feature.

Activities at Aberdeen Proving Ground will be the
subject of a future feature article, as will the modern
Armored Force and the Ordnance Battalion (Armored).
Other features being prepared will explain the organization
and functions of the three types of Ordnance Companies
(Aviation), the Depot Company, andthe operation of the Ord-
nance Depot.
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THE ORDNANCE
VIEWPOINT

A Thought Provoking Article

supply Lines Gudiatu

sion of the Senate.

Committee that a barc.

built In Northern Ireland by Amer..
cans under the Lease-Lend Act.

WASHINGTON, July 8—(U. P.).—President Roosevelt

took over the military protection of Iceland after reports
reached him that the German General Staff was considering
attacking it'to obtain a base from which to control North
Atlantic shipping lanes, a usually well-informed Congressional

source said today.

PANAMA CITY, July 8—(U. P.)."—Stringent new regu-
were enforcer’

" the Panama can

fo- the protectio
Army
leas.
o .rthermost longitude.,
1ot the w.-iern Hemisphere. |

| Work of fortifying the Arctic the oroer

By ARTHUR F. HERMANN

International News Service Staff
Correspondent.

WASHINGTON, July 12.—United
States Army and Navy officers, as
well as workmen and materials,
are aiding Great Britain to con-
struct bases in both the Eastern

[and Western Hemispheres, inform-!
jed Washington sources disclosed|

| Itoday.
i At some bases in Britain, Cana-
da and at outposts of the Empire,
United States officers are acting

you may firel 5 an advisory and quasi-supervis-

island has been moving at a swift
pace ever since Britain took it into
protective custody following the
German invasion of Denmark.

[ For more than a year Canadian
and other Empire troops have been:
'‘busily engaged in constructing
military landing fields, gun em-
jplacements, bases for smaller naval
[craft, communications and barracks
Ifor soldiers garrisoned there. It is:

‘when ready, Gridley," where hostile’
sea action was encountered.

Another moot point was whether'
positive action of the Iceland
[variety might be expected in the
[future from the "substantial forces"
‘which Mr. Roosevelt announced had
been dispatched to the bases ac-
quired from Britain in Trinidad and
British Guiana.

IN BLOCKADE ZONE

ory capacity, in order that the
completed bases will be able to ac-
commodate lease-lend guns and
[other fighting equipment, these
sources said.

| President Roosevelt, al a press
Conference yesterday, disclosed
that American workmen and ma-
terials were probably being utilized
[by the British in constructing a

many as 50 bases throughout C

[assumed by Government officials,
(that these facilities will be turned;
iover to the American occupying
Iforces.

Take aglance atthe four clippingsreproduced above.
They are reproduced merely as abasisfor thought. We, as
soldiers, are not Interested in the causes of such events.
Matters such as these are decided upon by the civil leaders
of the Nation. But -- as soldiers -- it is our duty to pre-
pare ourselves for any eventuality resulting from the de-
cisions or the policies of our civil leaders.

It is rapidly becoming apparent that the Army must
prepare itself for new adventures. For manyyears we had
our farthest outposts across the broad Pacific. The not-
so-broad Atlantic now appears to demand its share of im-
portance in interest if not in distance.

The new military sites mentioned in these clippings

the present this »
i United .

|lada, Britain and other parts of

Empire.
mad" no

are going to demand resourcefulness on the part ofordnance
personnel. Theproblemstobemetwillvary greatly. Trin-
idadand British Guianaare very nearto the equator. There
we will find rapid deterioration of many of the articles of
our profession, along with many other difficulties and in-
conveniences. And far to the north, nearthe arctic circle,
in Iceland, theworld’s oldest republic, other ordnance men
will encounter problems which are very different.

Garrisons in both of these extreme points notonly
will require ordnance service; they will get it. Notice that
one clipping refers to establishments and installations
already constructed in Iceland by British Empire troops.
These include ““gun emplacements.” Thisthought attracts
our attention to another of the clippings.
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“In order that the completed bases will be able to
accommodate the lease-lend guns.”

The lease-lend program, by the way, is a policy
adopted by our civil leaders. It is our duty to accomplish
it successfully. It is a plan comparatively easy to devise;
its successful completion calls for something more than a
plan. Thatis our task, or the task of the Army as awhole.
Acts, based upon careful thought, are necessary. If we
merely manufactured materials to fill British orders, it
might be possible to manufacture them to meet British
specifications. But such is not the case under thelease-
lendprogram. Britain needs bases; any armamentavailable
must be used to defend them under this program; and for
that reason it will be necessary, in many cases, for these
bases to be constructedto conform to American armament,
and to American specifications. Otherwise, both the bases
and the armament would be useless.

These factors render itacertainty thatthe Influence
of the Ordnance Department of the United States Army will
be felt far and wide. This is food for thought.

Hemisphere lines have attracted considerable at-
tention during recent weeks. The eastern limits of the
western hemisphere, as generally acceptedby the Govern-
ment, are shown by the dotted line on the map. But of what
Importance is such a line? Someone has said that the best
“defense” is often ““offense”. In innumerable instances
military commanders have been charged with the defense
of certain given lines; yet they deliberately advanced be-
yond those lines. Thiswas the best means of accomplish-

ing their missions. Perhaps our occupation of Iceland is
our best means of defense of the northern end of this par-
ticular line.

Carry this ORDNANCE VIEWPOINT in your mind
when you read of these things in the papers, as all men
will.  Troops of the line are trained to fight, and they ac-
tually do our fighting for us. Inreturn, wekeep their fight-
ing tools and suppliesavailable in sufficient quantities and
inproper condition. It Isa matter of each helpingthe other;
itrequires never faltering cooperation. Our fighting troops
will establish themselves at any point required by the
policies of our civil leaders. At that same point ordnance
men will find their duty. There must their services be
performed. This is the ORDNANCE VIEWPOINT.

Now let’s consider briefly another sort of expansion
of ordnance possibilities. Read the clipping at the top of
the next page.

At the present time we have one Ordnance Battalion
(Armored) for each of the four armored divisions now
organized. Are we to look forward to the formation of an
additional twenty-one Ordnance Battalions (Armored)? A
total of 10,000 tanks means a lot of tank mechanics, a lot
of work, a lot of training. It’s a big figure to contemplate,
but it’s food for thought.

That other figure mentioned in the clipping — 70.000
planes — is no small item either. We don’t have to build
them or operate them, but they will be used for military
purposes. They will increasethe Air Corps from 54 to 90
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u. S. Army’s Goal

n By GRIFFING BANCROFT
International News Service Staff Correepondent.

WASHINGTON, July 10.—Congressional leaders said amon.,
today that new money to be requested for the Army will blems
_(A. p). include funds to give this country 25 armored divisions and $°™Pa

at Fort to increase the Army plane program from 48,000 to 70,000 t2|503/ o

“rls who fighting airships. They
ire’ tent  The statement came after aWhite crat) of Pennsylvania, chairman of |/
iCOVEring House announcement that Congress the House Appropriations Military Patapsi
a battle il pe asked this week for the Subcommittee, said he has been in- cher, fi
money, which, it is estimated, will formed by Army officials that they nue; M
ROYer, he petween five and six billion dol- will ask for $4,500,000,000 for the seph F
Rovyer, |ars for both the Army and in- land forces alone. Snyder said this [erslic
run- creased aid to Britain under the money will include funds for: 3300
18- |ease-lend program. Some 10,000 tanks to give the U. "\z/l';;rg
-€l  Representative Snyder (Demo- S. 25 armored divisions—the equiv- ler, 2:
xhe alent of Hitler's famous "Panzer Clint'
and . units." At present America has only \
G r | |n eight such divisions immediately Kl
!

projected. The
luuch
70,000 PLANE GOAL Hote

d  Funds to increase the present 54- bers'

group plane program to 90 groups
Abased all over the country. This,
groups. Will Ordnance Companies (Aviation) increase in said, will necesrffste
the same proportion? Turn thesethings over in your mind,
and consider them from the ORDNANCE VIEWPOINT.

POWDER FOR THE ARMY IN A HURRY!

by Mark S. Watson
Reprinted with permission of The (Baltimore) Sunday
Sun Magazine.

(Continued from the July issue)
Then the mixture is “wrung out” in centrifugal  squeezedthrough the “macaroni press,” so called because
wringers very much like that in a home electric washer. from it the powder emerges looking exactly like macaroni.
All the chemical soeliminated is carefully sentback to the

tanks for separation and re-use. The percentage ofthis Again it is pressed into blocks, and again through
recovery, and others in later processes, determine the  other macaroni presses, this time gauged to the exact di-
economical efficiency of the plant. mension needed for the specified grain.

Already the cotton has become nitro-cellulose, but Dimensions vary widely. If itis to be powder for

this is only the start. The solution movesby gravity through  rifle or machine gun, the ““macaroni” is the thickness of
a flume to twenty-footwooden vats, where it is again wash-  a fine pencil lead, and is traversed through its length by a
ed and boiled; thentothe “beating” mill, where it is shred-  single fine hole. This is because the speed of powder’s
ded and sluiced until the cotton fiber is indistinguishable to Ignition is a matter of the relationship of exposed surface
the eye; thento an alkali-water bath tofree it of the ultimate  to total bulk; small-arms powder must burn very swiftly
sulphuric acid residue, then to blending tanks for aunion  to be effective, and hence inthis case the small grain with
of needed elements and unifying of the whole mixture;then  proportionately large surface area. A subsequent cutting

to more wringers and presses to remove water mechani-  machine nipsthe ““macaroni” offinto lengths of one-eighth
cally, and then -- offthe "cotton area” at last -- to an ad- inch.

mixture with alcohol and ether and diphenylamin, both to

add to powder’s longevity and to displace the residual water. If for the .50 caliber machineguns, the "macaroni”

is thicker, and its cut-up lengths are longer. If for a 75

Nov; the ““green” powder emerges from afurther  millimeter cannon, it is the thickness of the pencil itself,
pressing looking very much like asuccession of large cyl- and is traversed by an extrusion pattern of seven tiny holes,
indrical cheeses, and in another preparation is mightily instead of a single hole. If for a great 16 inch gun, the
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"powder” is actually a cylindrical grain approximately 1
inch thick and 2 1/2 Inches long.

For the cannon powder, this cutting into lengths is
the final step, short of bagging. For the rifle powder, there
are still two more, a coating with DNT to Increase its ex-
plosive power, and a glazing with graphite to aid in pack-
ing. The cannon powder, one may note here, must not be
so highly explosive as the rifle powder, for the very good
reason that in large quantities needed for propelling a large
shell, a too explosive powder would develop too much
pressure, corroding the gun tube and, in extreme cases,
bursting the gun itself.

It is interesting to see that almost half the cost of
all this work is inan itemwhich is disposed of before Rad-
ford’s processing begins. Thatis inthe original oxidization
of ammonia, to get the nitric acid.

As to work withinthe plant, it can be surmised that
the fine powder for small arms in more difficult and more
expensive to make than is the heavy cannon powder. In fact,
a given “line,” whichcan turn out 100,000 pounds of cannon
powder daily, can turn out only 65,000 of small arms pow-
der. Yet so nicely isthe machinery adjusted that the plant
can shift from one set of diesto the other on literally a few
hours notice.

All this keep in mind, is the mere propellant for the
army’s bullets and heavier projectiles. The principal
destructive power of the latter is in their explosion after
they have fallen on and into the target — that is, by the
detonation of the high explosive with which the projectile
Itself is packed. Powder does not serve there, for it is too
weak. Our chief needs in this respect include TNT, a high
explosive, which itself is ignited by tiny charges of still
more violent explosives, suchas fulminate of mercury - but
all that is another and very long story.

It happens that at the momentthe army needs smoke-
less powder more than almost anything else. That is now
on the way, thanks to the speed made at Radford.

THE ORDNANCE DISTRICT OFFICE

(Begins on page 72)
THE LOS ANGELES ORDNANCE REGION

(Continued from page 8?)
the region is concentrated in the Los Angeles Industrial
Area. The difficulty is that this potential capacity is
distributed among a large number of comparatively small
plants.

As might be expected, many of the comparatively
small Southern California plants in which the Ordnance
Department is interested are the outgrowth of local needs
and opportunities, such, for instance, as the design and
manufacture of equipment and tools for the petroleum
industry, and the manufacture of furnaces and engines for
the burning of natural gas. A third and newer group of
shops has grown up because of the concentration of major
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aircraft plants in this area. At present a trend of invol-
untary transition is noticeable among several classes of
manufacturers. Either because of a falling off in the de-
mand for their original product or because of inability to
obtain materials for the manufacture of their commercial
lines, these plants are being forced to seek other work, if
only to hold their organizations together. In their search
for work, many have sought Ordnance contracts; but owing
to the fact that the smaller shops either lack the complete
tooling or have not the degree ofadaptability for munitions
work, awards have so far been much below what the total
machine tool capacity of the Region would indicate as
possible.

The above brings out one of the critical objectives
of the Los Angeles Ordnance Region, and that is to accom-
plish a change of attitude on the part of many of the local
manufacturers. There is known to exist here a substantial
machine shop capacity, including such desirable equipment
as light and medium presses, automatic screw machines,
and forging equipment; yetalmostno steps have been taken
to pool together functionally selected shops for the under-
writing and execution of Ordnance contracts.

At the present writing, it appears that one
such group has been successfully organized entirely on
the initiative of the participants. It is believed that this
will be the forerunner of various other groups. This is
the method by which the task will have to be accomplished,
as the organizational work is not considered a function of
the Ordnance Region.

The matter of the distance between the office of the
Chief of Ordnance and the Los Angeles Ordnance Region
was in the past a considerable handicap, because of the
time required for transmittal of information.

Another problem peculiar to the Los Angeles Re-
gion, is the distance from the sources of supplies of many
of the raw materials used such as steel, pig iron, copper
and other metals. The problem of distance also applies
to securing machine tools, although some machine tools
are now being manufactured in this area.

This article is necessarily brief and sketchy but
it does indicate what some of the particular problems are
in the Los Angeles Ordnance Region. It is believed that
many, if not all, of these will eventually be overcome, and
the full productive capacity of the Region realized.

(Continued from page 71)

Ifyou have subordinatesunder your control,or if you
are one of the subordinates yourself under the control of
another, figure outwhat you honestly think the other fellow
should do if he were in your place, leaving no “if”” or alibi
in your decision. Then “Do ye even so.” You'll find that
it produces excellent results, it breeds closer and more
congenial companionships, it brings about a closer degree
of cooperation, it gets the job done.

Don’t overlook the fact that when your address changes
we won't know it unless you notify us.
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Conducted by: C. B. Goodman, !st Lt., Ord. Dept.

Smith And Wesson

Revolver

This is the first of a series ofarticles on revolvers
and shotguns. In this article we shall discuss the disas-
sembly, assembly, construction, operation, malfunctions,
inspection and repair of the Smith and Wesson Revolver,
Cal. .45, M1917.

DISASSEMBLY AND ASSEMBLY

Removethe parts in the following order: (See Fig-
ure 1 for identification of parts using the identification
numbers shown.)

Stock screw (55); stocks (52, 53); forward side plate
screw (51); crane (7) with cylinder (10) and ejector plunger
(18), being careful to prevent the crane stop pin (8) and
crane stop pin spring (9) from flying out; side plate screws
(50); side plate (49); strain screw (56); mainspring (44);
hammer (26), by pulling back toposition of full cock, hold-
ing back latch (38), and lifting the hammer out; rebound
slide (45) with rebound slide spring (47), by prying rear
end of slide away from frame, being careful to prevent the
spring from flying out; trigger (59), with hand (33). hand
lever (35), hand lever spring (37) and trigger level (61),
by rotating the top of the hand to the rear far enough to
clear its cut in the frame and lifting the trigger from its
pin; cylinder bolt (11), bypressing it away from the frame
and prying out with a small screwdriver; cylinder bolt
plunger screw (15); cylinder bolt plunger (13); cylinder
bolt plunger spring (14); thumb piece nut (58); thumb piece
(57); latch (38); locking bolt pin (42); locking bolt (41),with
locking bolt spring (43); butt swivel pin (4), butt swivel (3).

The crane and cylinder are disassembled as follows;
Unscrew ejector plunger (18) and remove from cylinder (10),

remove center rod (5) and center rod spring (6), remove
cylinder (10) from crane arbor, remove ejector (16) and
ejector spring (19).

The various parts of the hammer group and the
trigger group may be disassembled by removing their re-
spective pins.

To remove the barrel fromthe frame drive out the
barrel pin (2) and unscrew the barrel from the frame.

NOTE: THE BARREL SHOULD BE REMOVED
FROM THE FRAME ONLY FOR THE PURPOSE OF TIGHT-
ENING OR REPLACEMENT.

The hammer pin, trigger pin, rebound slide pin and
cylinder bolt pin are screwed into recesses in the frame,
and the ends which maybe seen on the leftside of the frame
are slightly upset to prevent loosening. In order to remove
or tighten these pins, it is necessary to improvise wrenches
which will slip over each pin, andwhich have projections
which will enter the slots in the shoulders of the pins.

Toassemblethe parts, reverse the foregoing order.
MECHANICAL OPERATION AND MALFUNCTIONS

In order to inspect the piece, or to make repairs,
a thorough knowledge of the construction and operation of
all parts is necessary. The operation of all parts can be
seen clearly by removing the side plate and pressing the
trigger for double action, also by cocking the hammer
by hand and pressing the trigger for single action. After
becoming familiar with the construction and location of the
various parts and assemblies when assembled in the weapon,
let us proceed with a study of their operation, together
with the causes for various malfunctions.

Remove the side plate and carefully note the posi-
tion of each part, then apply pressure to the trigger. You
will note that when the rotation of the trigger about its pin
begins, the operation of several other parts begins simul-
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Figure 1

taneously. So let us begin withthe cylinder bolt and observe
the movement of the other parts in turn. As the trigger
rotates about its pin a projection in front of, and in line
with, the trigger pin causes the rotation of the cylinder
bolt, disengaging the cylinder.

The hand is lifted bythe rear of thetrigger, and the
point on its upper end engages the ratchet and rotates the
cylinder. The projection on the extreme rear ofthe trigger
lifts the stirrup, thus rotating the hammer to the rear
against the tension of the mainspring. As the hammer ro-
tates to the rear, the projection on the front of the trigger
passes out of its notch in the cylinder bolt, and the cylinder
bolt plunger spring expands, forcing the rear end of the
cylinder bolt up to bear against the cylinder, and finally
forcing it into a notch in the rear of the cylinder as the
cartridge to be fired is brought intoalignmentwith the bore.
As the movement of the trigger continues to the rear, and
the hammer is rotated far enough that it will fall with
sufficient force to ignite the primer of the cartridge, the
projectionon the rear of the trigger slips out of engagement
withthe stirrup, and the hammer, drivenby the mainspring,
is rotated forward for firing. During this rotation of the
trigger, the trigger lever has forced the rebound slide to the
rear, compressing the rebound slide springagainst the re-
bound slide pin which upon release of the trigger, will
force the trigger forward to its original position. The
operation of the parts in this manner is known as double
action.

In the operation of the piece for single action, the
hammer is rotated to the rear by pressure applied to the
tang on the top rear of the hammer. Note that in the ro-
tation of the hammer the operation of parts is exactly as
described for double action, except that as the hammer is
rotated to the rear a projection on the lower front of the
hammer is lifting the rear of the trigger, therefore the
stirrup is inactive, soin this movement of the hammer, it

is rotated farther to the rear than in double action, drop-
ping the projection on rear of the trigger into the full
cock notch of the hammer, andblocking the hammer in the
cocked position. To fire the piece, the trigger is pressed.
The projection on the rear of the trigger moves out of en-
gagement with the hammer and slips between the projec-
tion on the hammer and the lower end of the stirrup.

It canbe seenthat in the operations described, perfect
timing as regards rotation of the cylinder, the cylinder
bolt, and release of the hammer is highly important. With
this in mind let us see how the wearing away of various
surfaces, and the weakening, or breaking of springs, will
affect the operations described.

Wear on the top surface of the hand at the point, wear
of the notches of the ratchet, and the weakening of the hand
lever spring, may result inthe hand slipping out of engage-
ment with the ratchet, and its subsequent failure to rotate
the cylinder. The wearing away of the top surface of the
hand naturally tends to shorten its stroke, therefore, the
wearing away of the surfaces which control the rotation of
the cylinder may resultin failure of the bore of the cylinder
to line up properly with the bore of the barrel. A weak
cylinder bolt plunger spring, or burrs on the cylinder bolt
notches on the cylinder, may result in the failure of the
cylinder bolt to engage the cylinder and hold it in proper
alignment for firing. Wear of the projection on rear of
trigger, and on the lower end of the hammer stirrup, or a
weak hammer stirrup spring, may result in the failure of
the trigger to lift the stirrup, or cock the hammer in dou-
ble action. (This will not affect single action.) A weak or
broken rebound slide spring may fail to return the trigger
to its original position.

Let us continue with the study of the functioning of
the remaining parts, which may be seen from the right side
of the frame.
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When the hammer Is resting in its forward, or
snappedposition, and the trigger isin its forward position,
note that the firing pin does not protrude into the cylinder
opening inthe frame, and that it cannot be forcedto protrude
into this opening, either by forward pressure on the hammer,
or by pulling the hammer to the rear and letting it fall. The
rotation of the hammer necessary for the protrusion of the
firing pin is prevented by the bottom-most surface of the
hammer resting on a narrow raised surface ontop and near
the front end of the rebound slide. Snap the piece by press-
ing the trigger (double action), or by cocking the hammer
and then pressing the trigger (single action), and note that
upon release ofthe trigger, the rebound slide moves forward,
and these surfaces come into contact, forcing the firing
pin to the rear.

When the cylinder is in position in the frame, the
rear end of the center rod is in engagement with the front
end of the latch, holding the latch to the rear and out of
contact with the rear of the hammer. Cock the hammer,
andnote that the latch cannot be forced forward, therefore,
the cylinder cannot be swung out of the frame when the
hammer is cocked. Snap the piece, press forward on the
thumb piece, and swing the cylinder out of the frame. It
willnow be notedthat the latch plunger and spring will hold
the latch in its forward position, and block the hammer
against rotation. This prevents the hammer from being
cocked while the cylinder is out of the frame.

INSPECTION
See paragraph 7, TR 1400-45A.
REPAIRS

It is obvious that the proper method for correcting
malfunctions caused by the weakening of springs, is the re-
placement of the spring involved. The stretching of springs
to increase tension will sometimes correct a defect tem-
porarily, but the condition will invariably soon become
worse than ever, so it stands to reason that such repairs
are a waste of time.

Screw heads which have become deformed by the
improper use of screwdrivers should, if not too badly de-
formed, be reshaped by the use of a fine file.

If the operating parts of the revolver are kept
lubricated, it will seldom fail to function, except for the
occasional breaking of small parts, the most of which are
easily replaced. It isbelievedthat the majority of the mal-
functions are the result of curiosity leading inexperienced
persons to explore the inside of the frame, wherein the most
of the parts are housed. In an attempt to reassemble the
parts, they were forced together in such a manner as to
bend or break small parts, and cause burrs on surfaces
which must operate in close contact. In such cases it is
necessary to disassemble the piece, and carefully remove
all burrs and scratches, lightly polishing all bearing sur-
faces with a fine stone. Check all assemblies for correct
assembly of component parts, lubricate all parts, and re-
assemble.

The careful polishing and lubrication of parts, as
described above, ifthe original shape of parts is maintained,
will usually produce a satisfactory trigger pull. In fact, this
is the prescribed method for correcting a trigger pull which
has become too heavy and rough. To correct a trigger pull
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which is too light, begin by checking the condition of the
springs involved. Loosenthe mainspringstrain screw until
the mainspring becomes loose in its seat in the frame. If
in serviceable condition, the mainspring should become
almost perfectly straight when all strain is relieved. If,
when free, the mainspring remains curved considerably, a
new spring can be expected to Increase the trigger pull
slightly. If the reboundslide springsnaps the trigger for-
ward smartly when pressed to the rear and released, it
may be considered serviceable. The surface on the rear
of the trigger, and the cock notch on the lower front pro-
jection of the hammer, if worn, may cause a light trigger
pull. These surfaces, if notworntoo much, can be restored
to their original shape by the careful use of a fine file, and
then by polishing with a fine stone.

The sketch in Figure 2 shows the relative position
of the hammer and trigger in the cocked position. In the
circle is an enlargement of the surfaces that are in contact
when the piece is cocked. Polish surfaces A Si B on the
trigger, and surface C on the hammer, by stoning, being
careful not to remove too much metal.

The trigger pull in single action should be between
5 and 6-1/2 pounds.

The slight rotational play of the cylinder which
develops after considerable firing, is caused by wear of
the cylinder bolt, and the wear, or increase in width, of the
locking notches around the rear of the cylinder. The re-
placement of the cylinder boltwill aid in reducingthis play.
The locking notches mayalso be reshaped by light peening
on the contact sides; however, peening atthis point must be
limited to the replacement of metal pushed out to the side.

It is seldom necessary to replace the crane, but it
is frequently necessary to remove burrs from the edges of
the crane and the frame which might interfere with the
latching of the cylinder in the firing position. This can be
accomplished by stoning. In order to fit a new crane, it
is sometimes necessary to do considerable stoning on the
surface of the crane which fits against the frame, in order
to line the cylinder up with the bore.

To tighten a loose barrel, remove the barrel pin
and unscrew the barrel. Clean the threads in the frame
and on the barrel, lightly peen the shoulder of the barrel

(Continued on page 96)
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PROCUREMENT OF A FIELD ARTILLERY WEAPON

By: O. A. Ramnes, 2nd Lieut.,, Ord. Dept.

When the field artillery decides upon the need for a
new or improved weapon, the Field Artillery Boardsub-
mlts a recommendation to the Chief of Field Artillery, who,
in turn, submits it tothe Secretary of War, setting forth the
need of the weapon and indicating the military characteris-
tics it should possess. The military characteristics are
those essential qualities which the weapon must possess in
order to fulfill a definite military purpose.

The formulation of these characteristics or basic
specifications are coordinated throughthe Ordnance Tech-
nical Committee, an agency of the Technical Staff.

The need for the weapon and the specification of its
military characteristics having received favorable con-
sideration, it is approved by the Secretary of War, who
authorizes the development.

All papers are forwarded to the Chief of Ordnance,
where, in the Technical Staff, a development project is set

up.

Study designs are then prepared under the super-
vision of the Artillery Division of the Manufacturing Service.
The design work may be accomplished either In the Ord-
nance Office or at a manufacturing arsenal.

When studies or proposed designs have been com-
pleted in the Artillery Division of the Manufacturing Ser-
vice, they are furnished the Technical Staff where they are
reviewed, first by a sub-committee and then by the Ord-
nance Technical Committee. With members of the Com-

mittee from the Manufacturingservice, the Field Artillery,
and the Technical Staff,the designs are carefully scrutinized,
inconsistencies between tactical requirements, engineering
capabilities, and manufacturing limitations pointed out, and
compromises effected that are satisfactory to the Field
Artillery.

When the design, modified as may have been neces-
sary, is thus approved, the next step is the setting up of
funds for the manufacture of a pilot development model. It
frequently happensthat fundsappropriated for experiment,
research, and developmentare available and may be applied
to this construction. Inthis case, the funds are made avail-
able by the Fiscal Division of the General Office to the Ar-
tillery Division of the Manufacturing Service. In case there
are no funds available, then the time consuming method of
estimates, budgetary hearings, Congressional hearings,
Congressional action, etc., leading up to legislation and
appropriation, must be followed before any further work
can be done. This latter procedure can seldom be accom-
plished in less than a year and a half.

When the funds actually become available, the pilot
model is manufactured under the supervision of the Manu-
facturing Service inRock Island Arsenal, or by a commer-
cial firm under contract.

The pilot model, after having passed shop tests at
the place of manufacture, is tested by the Ordnance Depart-
ment at Aberdeen Proving Ground to determine its tech-
nical suitability. If it passesthe Proving Ground tests sat-
isfactorily, it is submitted tothe Field Artillery for a ser-
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vice test, under the supervision ofthe Field Artillery Board.
If, during the service test, deficiencies develop, all the
steps from the design through the test are repeated until a
model is produced which is technically suitable and meets
tactical requirements.

When the Field Artillery indicates its satisfaction
with the pilot model, the Technical Staff, as a result of the
action of the Ordnance Technical Committee, recommends
to the Chief of Ordnance the classification of the weapon as
one of the several adopted types (standard, substitute stand-
ard, etc.)

Prior to the classification of the weapon it must be
cleared for procurement through the Assistant Secretary
of War. Personnel in his office review the design and
specifications from the viewpoint of war-time procurement,
that is, adaptability to commercial production, the use of
strategic materials, and the employment of commercial
standards in materials and manufacture.

When the weapon has been cleared for procurement,
recommendations are submitted tothe Secretary of War by
the Chief of Ordnance and the Chief of Field Artilleryfor
the classification of the weapon as an adopted type, in-
dicating the priority which it should be given for procure-
ment.

When the recommendations as to classification are
approved by the Secretary of War, the Technical Staff re-
cords theweapon inthe ““Book of Standards™ with essential
information concerning its classification.

The weapon having been adopted as either a stand-
ard type or substitute standard type, the Artillery Division
of the Manufacturing Service next completes all the draw-
ings and specifications, designsthe necessary manufactur-
ing gages, and prepares a detailed description of manu-
facture.

If it is decided by the War Department to issue the
weapon to the Field Artillery, the Chief of Ordnance so in-
forms the Fiscal Division of his General Office, the Manu-
facturing Service, and the Field Service. The Artillery
Division of the Manufacturing Service prepares estimates
for the funds necessary tothe program. These are included
in the estimates for inclusion in the War Department esti-
mates for submission to Congress.

Meanwhile, the Technical Staff directs Aberdeen
Proving Ground to conductthe necessary range firings and
to prepare firing tables as required. The Executive Division,
Field Service, also prepares Technical Regulations or Man-
uals for issue to the service, governing the care and func-
tioning of the weapon.

At the same time, the Field Service has been pre-
paring a list of spare parts necessary for the maintenance
of a particular number of pieces over a definite period of
time, in order that these parts may be stocked and sets
issued maintenance companies fortheir maintenance work.

When funds have been appropriated for the procure-
ment of the weapons for issue to the Field Artillery, they
are apportioned tothe Manufacturing Service. Procurement
authorities arethen issuedand the items are manufactured
at Rock Island Arsenal, or contracted by the Arsenal for
production by a commercial firm.
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Inspectiongages are procuredunder the supervision
of the Gage Section.

When the manufacture of the weapons has been com-
pleted they are turned over tothe FieldService for storage
and supply to the Field Artillery.

The Maintenance Division takes steps to provide for
the inspection and maintenance of the materiel in hands of
troops.

The Executive Division prepares a Standard Nomen-
clature List of all parts pertaining to the new weapon.

(Reference: Special Text No. 41, Army Extension
Courses)
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GERMAN LONG RANGE GUN

A reader who noticed a discussion of the German
long-range gun (sometimes referred to as ““Big Bertha”)
in the July issue of THE ORDNANCE SERGEANT, sends us
the following interesting facts:

““The famous German gun used to bombard Paris in
the First World War had arange of 80 miles. It cost $8,000
to fire a single shell.”

Smith And Wesson Revolver

(Continued from page 9M
which fits against the frame, sufficiently to tighten the
barrel when it is screwed in to its original position.

To replace abarrel, one should be selected which
requires the least amount of fitting in order to obtain the
proper alignment. It is sometimes necessary to remove a
small amount of metal from the shoulder of the barrel in
orderto draw it upto alignment. This can be doneby lathe,
or byfiling. In the replacement of a barrel it is sometimes
necessary to stone the rear end of the barrel in order to
obtain the proper clearance between the rear end of the
barrel and the front end of the cylinder. This clearance
should be between .002”” and .006”".

In the September issue of THE ORDNANCE SER-
GEANT we will discuss the Colt Revolver.

Has your organizationbeen mentioned in THE ORD-
NANCE SERGEANT? We don'twantto encourage Ordnance
men to become publicity seekers, but organizational news
items are interesting to other organizations. Familiar
faces appear in pictures, familiar names appear in print,
and our memories go back to other days and pleasant as-
sociations. Your organization should be represented in
“Letters from the Field” now and then, but this will be
possible only throughthe thoughtfulness of some individual.
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CAR, HALF-TRACK, M2

This is tho Car, Half-Track, M2, powered by a new type gasoline In-line 6 cylinder onglne made by White Motor
Company. Hydraulic valve lifters and an oil cooling system holp raise tho horsepower rating to IU7. Engino Is mounted
5 degreoo lower at tho rear, so that the crank-shaft and propellor shaft will rotate In the same horizontal piano. Front
wheol drive can only bo oporated In first and reverse speeds. Transfer case Is bolted to tho transmission, thus eliminat-
ing tho ohort coupling U86d In the earlier models.Suspension system employs volute springs and rubbor tired boglo wheels.
Track Is the ondloss band type mado up of rubber covered steel cablos and steel cross membors. Bronze adjusting nuts on
Idlors provent seizure from rust and corrosion.

Tho Half Track Personnel Carrier, MJ and Half Track 81 mm Mortar Carrier, M4, differ from this vehicle only in
doslgn of the body and slight difference in length of framos.

--Photos released for publication by the Bureau of Public
Relations, War Department, Washington.
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Conducted by: J. W. Winslow, Master Sergeant, Ord. Dept.

THE M1 WRECKER

By: A. L. Hettrich,
2nd Lt., Ord. Dept.

The Ward LaFrance ““Operations and Maintenance
Manual” contains complete operation and maintenance In-
structions on the MI Wrecker. Actual field operation has
shown, however, that certain precautions In operation need
to be further stressed. That, and placing emphasis on
certain adjustments ofthe mechanical parts, will be covered
In this article. This article Is directed to you as an op-
erator. In some respects it isundoubtedly Incomplete, but
It Is hoped that It will aid you, whether you are a green or
experienced operator. In keeping your wrecker 'rolling*.

You may find sometime that It Is not possible to
shift the transfer case Into ‘low’ range, or not possible to
take the front wheels ‘out*. Resist the temptation to pry
either of these handles up. Examine the cable (rod) closely,
next to each shifting handle cable (rod), and you will very
often find that one of the slots cut In the cable may have
turned enough to preventthe other handle from being pulled
up. The screwdriver slots In each cable must be parallel
to each other, and generally parallel to the handles them-
selves. By looseningthe lock nut on the cable, and rotating

the cable by means of a screwdriver, the slot can be turned
so that It opposes the slot in the opposite cable. The slots
must oppose each other, and must be parallel to each other,
so that the steel ball Inthe Interlock can move back and
forth, which In turn allows either handle to be pulled up
when the other handle Is all the way down.

A precaution In the use of the transfer case shift
handle can be added here. It Is Important that In shifting
into ‘low’ range, the handle be pulled all the way up, ap-
proximately level with the top of the seat.

Approximately level with the top of tho oeat

This Is necessary to completely engage the gears In low
range. Partial engagement of the gears will cause them to
chip off, or even strip If the wrecker should be placed under
a heavy pulling strain.

Familiarity with the wrecker through use of It will
give you skill, butwhen you discover thatthere Is a neutral
between H (high) and R (reverse) on the front winch power
take off, don’t use It. It Is dangerous to use, and especially
sowhen travelling. As It isa neutral that cannot be locked,
It can easily jar either Into H or R. This, you understand,
would severely damage either the winch or cable before the
wrecker could be stopped. Use only the six wheel running
IEskedjieutEajjis_£h2wa_2n_thej21ai”

You may ask, “When should the wrecker be driven
with front wheels ‘out’, and when should It be driven with
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them'in’.”” The advantage claimedthat drlvingthe wrecker
with the front wheels ‘out’ Increases road speed on smooth
surface roads is doubtful. It is seldom necessary to drive
the wrecker as fast as it will go, in fact, considering the
weight of the wrecker, it isn’t a good policy to drive it any
faster thannormal convoy speed. For normal convoy speed
the wrecker has sufficient power to operate with the front
wheels ‘in’. In slightly hilly country, or in country with
steep grades, driving with the front wheels ‘in’ would ne-
cessitate less shifting into lower ranges than if you were
driving with the front wheels ‘out’. With the front wheels
'in*, these wheels are pulling all the time, and the pulling
load is distributed to all wheels, which takes part of the
driving strain off the rear wheels. If, under a heavy pull,
the rear wheels are not aided by the front wheels, and they
must therefore take the whole driving strain, including
pushing the front wheels, serious damage will often result
to parts of the rear wheel power train, or to the propellor
shaftsthat drive the rearwheels. Leavingthe front wheels
‘in* all of the time the wrecker isbeing operated or driven,
will often prevent stalling or miring in the mud, since the
frontwheels will be pulling Instead of being pushed. There
is also the added ease of shifting into ‘low’ range, since it
is not necessary to shift the front wheels ‘in’ if they are
kept 'in*.  Undoubtedly driving the wrecker with the front
wheels‘in’atall times can be considered as the most satis-
factory manner of operating the wrecker.

During recovery operations, the hand brake should
never be used to hold the wrecker. The air brakes can be
applied and left applied during recovery operations if a
simple expedient such as shown below is used.

A voodon cleat uood to hold down foot brake

The operations and maintenance manual stresses
the importance of winding the cable to get a good core,
especially the first winding on the drum. When pulling in
a load on the front winch, it is often possible to align the
wrecker so that the bumper will be at a right angle to the
line of pull.  Doing this, and having a man guide the cable
back and forth on the drum, is an effective combination in
winding.

The manual also contains drawings of an attachment
that can be hung on the bumper, and of a bar that can be
used tokeep the cables taut whenthe free cables are being
wound on the winch drums. The use of the attachment on
the front bumper is shown below.

If you wish to save yourself the time it takes to
unwind the front winch cable by use of the power take off,

An attachment can be hung on the bumper

you can declutch the front winch and pull the cable outon
a free drum.

Pull the cable out on a froo drum

If you findthat the cable Is woundso tightly that it is diffi-
cult to remove the cable hook from the tow hook, a small
jack handle can be used to turn the power take off shaft
sufficiently to free the clutch. By sticking the jack handle
through the universal joint on the power take off shaft,
turning the shaft counter-clock wise as you face the rear
of the wrecker, the drum can be turned enough to loosen
the cable.
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In a similar manner the cable can be tightened.
Power may be used towind the cable up to the point where
the hook Is to be securely fastened. The final tightening
of the cable can be accomplished by using the jack handle
Inturning the power take off shaft in aclockwise direction.
This method of securing the chain hook and tightening the
cable is very effective, and Itprevents cutting‘shear pins’,
which often results when the cable Is tightened and the hook
secured by the use of power.

Instead of using the two hooks for recovery opera-
tions, it Is advisable to use a chain to make a ‘bridle’ as
demonstrated below in the picture.

Mako a "bridle"

This ‘bridle’ if made witha heavy chain, is very satisfactory
for recovery operations, and If used in place of the tow
hooks, will prevent any damage to them as a result of a
heavy recovery operation.

The tie rods on the crane boom have a very definite
purpose for being there. They prevent lateral sway of the
boom when travelling. Lateral sway of the boom.particularly
ifthere Isaload hanging on it, will damage the crane swing-
ing worm gear by shearing the bolts In the worm gear, or
even splitting the worm gear. Remember that when travel-
ling. the tie rods should be used to prevent lateral sway of
the boom.

Whon travelling the tie rode should be usod

In order to operate the wrecker efficiently, that Is,
with the minimum amount of delay due to time lost In re-
pairing the equipment on It, the wrecker must be operated
within the safe limits of the equipment on It. and within Its
power. When these safety factors are disregarded, the
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equipment will break down, some one may be hurt by a
flying cable, and the recovery operation will be delayed
during the period of time the equipment Is being repaired.
The power of the wrecker Is there for you. as an operator,
to use. Instructions are In the manual, and skill comes
with practice. Skill in the use of the wrecker also means
skill In the use of blocks. Blocksadd to your leverage, that
is, they increase the power you can use and still remain
within the safe limits of your cables. Work by this rule:
If In doubt about a single line handling a load, use a block
and thereby double your line; if In doubt about one block,
use two or more. Always work within the safe limits of
your equipment on the wrecker, and use the power of the
wrecker to handle your load, and not to wreck vour wrecker.

Blocka add to your lovorage

When doing a great deal of recovery work, and
handling of loads, your clutch is used continuously. It Is
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therefore Important to keep it adjustedand to check on this
instrument at every opportunity. Instead of waiting until
the ‘lash’ is half an inch, which is difficult to judge, it
would be much better if you adjusted the clutch as soon as
the ‘lash’ appeared to be less than one inch. This allows
you to have a working margin which will keep your clutch
adjusted to more than half an inch‘lash’ all of the time. If
you watt until the ‘lash’ is half an inch, you may make an
error in judgment in believing it tobe half aninch when it
may be less. If you should then go out on a difficult re-
covery operation, you will find that your clutch will begin
to slip. Remember, also, that in adjusting the clutch, the
clutch is adjusted Internally before the ‘lash’adjustment is
made.

The following service hints may help you. - Never
fill the gas tanks completely, asthe cap is designed to keep
a constant pressure inthe gas tank. If the tanks are filled
to the top, raw gasoline will be forced out of the caps. -
Tire pressure is 85 pounds. - The level plug for the front
winchworm gear is behind the spring shackle, and it is very
difficult to get this plug out. To determine the level of the
lubricant In the worm gear housing, remove six stud bolts
on the worm gear cover, remove the cover, and then the
level of the lubricant may be checked easily. - The pro-
pellor shafts may be lubricated by placing the wrecker in
‘low low’ and moving the wrecker to allow the fittings to
be reached.

Thisartlcle is substituted for the third of the series
of articles on ““Characteristics of Generators, Batteries and
Charging circuits.” This series will be completed in
the next issue of THE ORDNANCE SERGEANT.

Undoubtedly there are many helpful little ‘kinks’ and
‘tricks’ of operating the wrecker and its equipment that
have been discovered and developed in the field. Information
of such will be appreciated, and every effort will be made
topass onsuch informationthrough the means of THE ORD-
NANCE SERGEANT.

UNITED STATES RUBBER COMPANY
660 East Jefferson Avenue

DETROIT, MICH.

The Ordnance Sergeant
The Ordnance School
Aberdeen Proving Ground
Maryland

jNy g, 1941

Dear Sir:

I am sure it would Interest youto know thatwe are actively
promoting as a Tire Industry project the preparation and
complete distribution to all branches of the armed forces
an up-to-date manual on tire inspection, tire maintenance,
andtire servicing. Your letter provides the further thought
tnat such a manual should cover other rubber products
than pneumatic tires and tubes.

The abuse of pneumatic truck tires and tubes by Army
drivers is something that the nation needs to correct as
quickly as possible because crude rubber is one of the most
vital raw materials in our Defense Program, and one of
the most obvious ways to conserve crude rubber is to see

that manufactured products of crude rubber are properly
taken care of.

For example, checks at Army camps made by our Service
Department and other Service Departments disclose that
practically no attention is being paidto the proper inflation
of tires. Adequate air pressure Isas important to tires as
adequate water is tothe radiator of the truck. The Service
Manual which the Industry will work up thru the Service
Managers’ Committee of the Rubber Manufacturers Associ-
ation will cover all these elementary points as well as the
proper dismounting and mounting of tires with ordinary
tubes and with bullet sealing tubes; the various types of
wheels and rims that are being used; the mountingand dis-
mounting of these wheels both singles and duals;ihe inspec-
tion of tires for cuts, etc.; the proper matching of dual
tires; the switching of wheel positions in order to equalize
tread wear, etc., etc.

Very truly yours.

CC: F. L. Krause S. P. THACHER, Manager

Tire Engineering & Service Department

THE ORDNANCE INSIGNIA

The illustration below may be of interest both to
“‘old-timers” and to recruits. It shows the evolution of
the Insignia of the Ordnance Department; from the bomb
with its wide spread flame (which has remained substantially
the same from the War of 1812 through WorldWar 1) through
the various modifications ofthe past decade to the modern
““stream-lined" design.

The insignia shown in the lower right hand corner
conforms to the present official pattern, and is now being
produced in that form forthe officers’ insignia and for the
lapel button of the enlisted man’s blouse.

William 1. Wilson
Lt. Col., Ord. Dept.
Commanding Officer,
Unit Training Center
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Conducted by: R. L. Johnson, 2d Lt., Ord. Dept.

THE MIL SYSTEM OF MEASURING ANGLES

By: J. P. Rigg, Master Sergeant, Ord. Dept.

Definition

The use of the “mil”” asaunit ofangular measure-
ment is peculiar to the military services of a few countries,
Itis not found In the civil professions. The system was
developed to meet the particular needs of the soldier, and
the specialized requirements of his trade. It affords him
a means whereby he may perform computations involving
small angles quite readily, usually mentally and without re-
ferring to tables or using complicated equipment.

Advantages of the mil system

The essential advantage of the mil system of angular
measurement over the traditional degree - minute - second
system is twofold. First, inany righttriangle, such as that
in figure 1, where a very small angle is Involved, the fol-
lowing relation gives a solution for the side opposite the
acute angle which is true within very small limits.

BT = 1000 x OT x angle BOT (in mils)
Degree System

The traditional system of measuring angles is fa-
miliar to everyone. In this system the unit is one degree,
a circle beingarbitrarily divided into 360 of these degrees.
This angular unit of measurement, the degree, is further

subdivided into 60 smaller angular units called seconds.
Simplifying the Degree System

To facilitate computations, tables have been worked
out, at considerable cost in time and labor, by means of

which distances may be computed from certain relations
which exist among the angles and sides of triangles. The
use of such tables shortens the time required for cal-
culation to a very great extent. Such tables are indispen-
sable articles of equipmentfor the surveyor, the navigator,
and members of many other professions.

Disadvantages of the Degree System

The traditional method of angular measurement just
discussed is not well adapted to the needs of the machine
gunner and artilleryman during the heat of combat, where
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the difference of a few secondstime in computing a correc-
tion to be applied to his weapon may win or lose a battle,
or mean life or death to the gunnerand his comrades. The
soldier needs a system the use of which does notrequire
him to refer to complicated tables, but one which is simple
enough to be memorized and one in which computation may
be done ““in the head” to a degree of accuracy whichwill
prove sufficient for the purpose at hand.

Origin of the Mil System

During the development of higher mathematics it
was discovered that the angle subtended by an arc length
equal to the radius has many properties which make it
especially convenient and ideal for certain purposes. This
angle is called a “radian.” (See figure 2.)

Figure 2

With the radian as a unit, and where the angle is
small, computation is quite simple. For example: ifan
observer measures with an instrument the deviation be-
tween a shell burst and the target and finds it to be 6/1000
of a radian, he can easily compute mentally that the distance
between burst andtarget is .006 x the range. (See figure 3)

The Radian and the Circle

Since the length of the circumference of a circleis
21Ttimes the radius, it follows that there are 2ffor 2 x
3.1416 (=6.2832) radians in full circle. The fact that this
number is notan integer makes thisunit, (the radian), rather
inconvenient. For instance; to designate an angle of forty-
five degrees we would write:

45
360 x 6.2832 or 1/8 x 6.2832 or 0.7854 radian

Therefore, usingasaunit 1/1000 of a radian would scarcely
improve matters.
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The Solution

However, remembering that the angles used in this
manner are usually quite small, and that the solution need
only be approximate within small limits, we may use an
angular unit approximately equal to 1/1000 of a radian.
Such aunitisthe “mil.” There are 6400 mils in a full cir-
cle. Itis easy to see that1/6400 isapproximately equal to
1/6283.2. In fact, we may readily compute the error in-
troduced by using one mil instead of 1/1000 of a radian as
our unit of angular measurement.

Figure 4

In Figure 4, using the approximate relationship
that the distance which subtends one mil is equal to 1/1000
of the range, we obtain the approximate solution:

BT =1 yard

Since 1 milequals 1/6400 x 6.2832 radians or 0.98175 radi-
ans, the distance BT isactually 0.982 yards, correct to the
nearest thousandth of a yard. Converted to inches, this re-
presents an error of 0.65 inch in the solution obtained by
using the approximate relation mentioned above, rather than
the exact relation afforded by the use of the radian asa
unit.

Summary

From the foregoing discussion we find that the fol-
lowing is true:

(@) The traditional degree system of angular mea-
surement is unsatisfactory for military use where speed
of measurements and settings is the prime requisite.

(b) That the “mil” system, is used for military
purposes where the measurement of angles is required.

(c) That the mil system has a sound mathematical
basisand is exceedingly accurate within certain limitations.

(d) That any existing error could easily be esti-
mated.

(e) Thatthe mil system of angular measurement
can be calculated mentally in a minimum of time.

() Thata mil is equal to 1 yard at a range of 1000
yards for all practical purposes.

"NOTES IN BRIEF"

NOTE: - The complete listof referencesforthe use
of the instrument section, promised last month, is being
postponed temporarily. It is expected that a large number
of new publications on Fire Control maintenance activities
will be available inthe near future. To make the list con-
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templated of as much value as possible it is considered
advisable to waituntil further information about these pub-
lications is available. The list will be published in the
"Notes in Brief” column as soon as possible.

*khkkkkk

SUGGESTIONS: - If yourposthas been static in ac-
tivity for the past few years, now is an excellent time to
clean out, revise, and modernize your reference files.
Particular attention should be paid the Standard Nomencla-
ture List' section. SNL’s are coming out thick and fast;
new and revised editions being published almost daily.
Check all your publications against their latest index for
new dates and changes.

*kkkhkk

LUMINOUS PAINT: - Luminous paintpossesses the
remarkable quality of absorbing daylight or other strong
light and re-emltting it in the dark. Contact with any ma-
terial containing lead or iron destroys the luminous qual-
ities. It is, therefore, necessary to first lay a coat of
neutral base paint, acan of which usually accompanies each
can of luminous paint.

In applying sight lines (or any task of a similar
nature), the line is drawn first with the neutral base paint,
which should be allowed to dryfor at least 24 hours. Then
follow with three coats of luminous paint, allowing each
coat to dry thoroughly before applying the next.

The paints should be well stirred and, if toothick,
thinned with a little turpentine. The thicker the coat of
luminous paint, and the more intensely the light has acted
upon it, the stronger and more durable will be the light
emitted by the painted article.

*kkkkk

CAMEL HAIR BRUSHES: - Camel hair brushes
(used for painting) shouldbe thoroughly cleaned after paint-
ing, with turpentine, and then laid flat on a horizontal sur-
face (not in water). Camel hair brushes used for flicking
dust off lenses and prisms must be kept clean at all times.
These brushes maybe cleaned in asmall amount of alcohol
(this should be done frequently), and waved in the air until
dry. Never wipe dry with any material.

*kkkkk

AA MAINTENANCE MEN: - Ordnance Field Service
Circular #111, June 1, 1939, prohibiting the opening or
breaking of the main seal of the Height Finders T9E1.M1,
& M2, without prior approval of the Ordnance Office is re-
scinded. Change 1 to OFSC #111 is dated June 5, 1941.
Your attention is invited to this change.

*khkkhkk

TEXT REFERENCES: - “Machine Tool Operation,”
Part 2,by Burghardt, and ‘‘American Machinists Handbook,”
by Colvinand Stanley, (bothpublishedby McGraw-Hill Pub-
lishing Company, New York City), contain much useful and
practical information regarding shop practice with which
every Ordnance Sergeantshould be familiar. They are ex-
cellent texts for either actual shop work or instruction pur-
poses. You canprobably procure themat any local library.
Why not look them over?
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NEW PUBLICATIONS: - The following are now available,
and contain useful and necessary information for the in-
strument section.
TM 9-1525 Instrument, angle of site,M1917
(Ordnance Maintenance)
SNL F-34 Glass, field, type EE (Revisede-
dition incorporating previous
changes)

Mount, Tel., M21

Quadrant, range, M4

Telescope, elbow, M16

Mount, telescope, M23 (for elbow
telescope) (for 105 mm. howit-
zer carriage M2)

SNL F-197

SNL F-199 Mount, telescope, M22

Quadrant, range, M5

Telescope, elbow, M14

Mount, telescope, M23 (for elbow
telescope) (for 75 mm. gun car-
riage M2A3)

SNL F-211 Setter, fuze, T15

*khkkkk

ODDS AND ENDS: - Arethetools, Jigs, and fixtures
in your shop receiving the care they should? Are they kept
clean? Lightly coated with oil whennot in use? Lubricated
according to specifications? Have the men of your section
been instructed in safety precautions? There is food for
thought in the questions above| Do the personnel of your
section scribe reference lines as though theywere digging
ditches ?Doyour men handle the delicate optical and mechan-
ical components of instruments with care and confidence?
Is any phase of their education as an instrument specialist
incomplete? If you cannot honestly answer “Yes” to all
of the above questions, why not spend a few of those spare
hours instructing your men in some of the miscellaneous
phases of their work. The time will be well spent, and will
pay off in big dividends of increased efficiency. Just try it
and seel............ Incidentally, make sure that every man in
the section can read the micrometer and vernier scale.
This is invaluable to the repairman’s daily work................

*kkkkk

PARTING HINT: - Ever notice how all of a sudden
you just can’t locate a screw in stock needed at the moment?
Ever had your cleaning, lubricating, and preserving supplies
run out suddenly, rightinthe midstofarushseries of jobs?
These things are an indication of carelessness and sloppy
supervision. Check those supplies........ Now......especially
screws. Keep your stock in a condition to meet all normal
conditions at all times.

Ifyouwould like to read anarticle on some particular
subject, and think it would be helpful to yourself and to
other men, tellus about it. We’llmake every effortto meet
the demand.



19141 THE ORDNANCE SERGEANT 105

R.O.T.C. CAMP

ABERDEEN PROVING GROUND, MARYLAND
JUNE 19 TO JULY 30, 1941

Looking down tho *'street™

The R.O.T.C. Camp which opened at the Ordnance
Training Center on June 19th, with 149 students enrolled,
was quick to establish aninstructive but Interesting routine
of campand school activities. The students adapted them-
selves with apparent ease to the camp schedule In all Its
phases, Instructional as well as recreational.

Probably the phase of Instruction In which the class
as a whole has exhibited the most Interest has been pistol
firing. Many of the students have experienced only limited
opportunities to fire the pistol, and as a result they have
enjoyed the facilities offered by the camp. In spite of the
fact that the camp schedule, of necessity, allows only a
limited time for practice firing, It Is expected that approx-
imately 85% of the students will qualify as marksman,sharp-
shooter, or expert, before the camp closes on July 30th.

On the pistol range

Froa tho air

About two-thirds of the students had completed the course
by July 15th.

Another course of study In which considerable in-
terest has been displayed Is Automotive. In this course,
too, the schedule limits the time available, but appreciable
progress has been made. For automotive Instruction the
entire class Is divided Into three groups, each group re-
ceiving ten hours of Instruction.

Autoootlvo Instruction

Recreational activities at the camp have not been
neglected, for proper exercise and relaxation are consid-
eredan Important factor In the development ofthe students.
Almost every student has engaged In some form of athletics.
The most popular sports have been baseball and softball,

(Continued on page 153)
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ADMINISTRATION

Conducted by: J. E. Dempsey, 2nd Lt., Ord. Dept.

APPREHENSION OR SURRENDER
OF DESERTERS

By: C. K. Harper,
Master Sergeant, Ord. Dept.

In order to complete the picture of the action to be
taken in cases of desertion, as presented in the July, 1941,
issue of THE ORDNANCE SERGEANT, we shall consider
the action to be taken upon apprehension or surrender of a
deserter.

Action to be Taken and Forms to be Accomplished
upon Apprehension or Surrender of a Deserter. Several
factors determine the specific action necessary invarious
cases, such as:—apprehension or surrender at the same
post atwhich desertion occurred,apprehension or surrender
at a different post, length of time since desertion (under
three months, over three but under six months, oversix
months, etc.) Itwill, therefore, be necessary for us to con-
sider each case separately.

Apprehension or Surrender at Station from Which
Deserted.

a- After Absence of Over Six Months,

(1) Confine the deserter.

(2) Report the fact of apprehension or surrender of
the deserter to The Adjutant General, Washington, D.C.
According to regulations this action is accomplished by
completing W.D.,A.G.O. FormNo. 46 (Report of Apprehen-
sion or Surrender of a Deserter) (See Figure 1), and for-
warding it. intriplicate, to The Adjutant General. The same

regulations, however, provide for aslightly different action
when more than twenty-four hours will elapse between date
of mailing of Form 46 and date of its receipt by The Ad-
jutant General. This condition will exist in nearly every
post, camp, or station, asfew are near enough to Washing-
ton to permit dependable twenty-four hour mail service.
The actiontaken in a case of this kind consists of immediate
notification of The Adjutant General of the fact of apprehen-
sion or surrender of the deserter by radiogram or telegram,
furnishing sufficient information to enable The Adjutant
General to identify the deserter and his records. (See
Figure 2). Form46 isaccomplished but only the duplicate
and triplicate carbon copies are forwarded to The Adjutant
General. The original of the form is retained for pasting
in the Service Record upon its receipt from The Adjutant
General, as required by paragraphs 13aand s, AR 615-300.

(3) Have the deserter examined by a medical officer
to determine hisphysical conditionand fitness for military
service, as required by paragraph 18, AR 615-300.

(4) Enter the fact and data pertaining to the appre-
hension or surrender on Extract of Service Record, W.D.
A.G.0. Form 25, for later transcriptionto the Service Re-
cord upon its receipt from The Adjutant General, as required
by paragraph 14, AR 615-300.

(5) Upon receipt of the deserter’s records from
The Adjutant General, reportthe case, with or without for-
mal charges, on W.D., A.G.O. FormNo. 115, to the officer
exercising general court-martial jurisdiction over the
command in which the deserter is held. The facts of the
case based upon examination of the records, the results of
the physical examination, and compliance with the require-
ments of Article of War 70, will determine the necessity
for formal charges on Form 115 or recommending action
under Section VII, AR 615-360.

b. After Absence of Over Three Months but Under
Six Months.
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(1) Take action as indicated in paragraphs (1) to
(5), inclusive, under 3, above.

, (2) Notify the local Quartermaster of the fact of

Z‘7~S”SS _|aJ/\'W“W «8' apprehension or surrender of the deserter to enable cloth-
' ! ! ing abandoned by the deserter and turned in to the Quarter-
master at time of desertion to be held pending outcome of

the case and possible returntothe deserter ifhe is returned

to duty. The local Quartermaster normally holds this cloth-

e ue ing intact for a period of six months and then makes dispo-

e Mreerr Eeeiaeeieeereessesssssssassiiieiieeiirriraans Sition thereof Under the prOViSiOnS Of paragraph 24d, AR
0o 1 615-40.

iski ...
TOGS A, e, £. After Absence of Less Than Three Months,
L AN
' ~NeAL. mEAXN (1) Take action asindicated in paragraph a, above.
% BEwRy p 19.4n

(2) Notify local Quartermaster as indicated in para-
QCa—a, graph b (2), above.
(3) Recall deserter’s supplemental payroll from
local Finance Officer as required by paragraph 5d (3) (a),
AR 345-155. This payroll, submitted at time of desertion,
is held for three months by the Finance Officer before
taking action to settle the accounts, and must be recalled
when a deserter returns to military control before the three
months period elapses. The ultimate disposition of this
supplemental payroll is covered in paragraph 5d (3) (c),
AR 345-155.

Apprehension or Surrender at Station Other Than
That From WhichDeserted. The apprehension or surrender

FIGURE 1 of a deserter at some station other than the station from
(Continued on page 124)
STANDARD FORM No. l4a
ATPROVEO BY THE PRENMKT from: War Department

MARCH 10. 1»2C

Bureau...HEADQUARTERS.FT..BLANK, .MD------
TELEGRAM e October 8, 1901,

OFFICIAL BUSINESS—GOVERNMENT RATES

THE ADJUTANT GENERAL

WAR DEPARTMENT

WASHINGTON DC

PVT HOMER C SMITH ASN NAUGHT NAUGHT NAUGHT NAUGHT NAUGHT NAUGHT ONE ONE
HUNDRED FIFTIETH ORD CO WHO DESERTED THE SERVICE THIS STATION ON APRIL FIRST
NINETEEN FORTY ONE SURRENDERED TO MILITARY AUTHORITIES THIS STATION OCTOBER
EIGHTH NINETEEN FORTY ONE PERIOD DUPLICATE AND TRIPLICATE COPIES WDAGO FORM
FORTY SIX FOLLOW BY MAIL END

SMITH
COMMANDING

OFFICIAL BUSINESS:

"l certify that the above message is official business and properly chargeable
to official funds.”

HENRY A. ADAMS,
Capt., Infantry,
Adjutant.

FIGURE 2
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"EXPERIENCE IS A DEAR TEACHER!"

The readers of the articles appearing under this
heading every month In THE ORDNANCE SERGEANT may
have formed the opinion that the writers of these articles
never made a mistake in any of their work, nor ever erred
in judgment, and that the solving of their dally problems
while on duty in the field in connection with supply admin-
istration was always the correct solution.

However confirmed you are in such an opinion, |
wish to state that it is entirely erroneous, and that the in-
structors in this department at the Ordnance School have
had their “ups” and ““downs’. They have had their ears
““chopped off”” any number of times for some wrong act, or
error in judgment. Some were legitimate errors, while the
only excuse for others was that the writers were in a men-
tal tailspin, to which we are all subject at one time or an-
other.

With a view to showing how much additional work
isrequired to correct some foolish error heedlessly made,
the article for this month will deal with a ievi mistakes of
the writer over a period of years, and the “sweating” it
took to get everything straightened out or explained away,
with the hope that the men in the field will profit by these
mistakes, and in an effort to prove thatit isbest to be car-
ful and painstaking in all our work. A job done correctly
takes less time than a job done Wrong, which must then be
corrected.

Several years ago the writer was supply sergeant
of a battery of fieldartillery in Texas. While on maneuvers
the battery camped one night in a dry creek bed at the foot
of a range of hills. This creek bed was quite sandy, there
was an utter absence of vegetation within it, therefore the
menace of woodticks, spiders, and what-not was practically
eliminated. Altogether it appearedto be a wonderful selec-
tion for a camp site.

However, about 12:00 o’clock that night the heavens
turned loose with a mighty downpour of rain. In addition
to the rain that fell on the battery’s camp, this creek bed
was the natural drainage for the rain that fell on the sides
of the hills. As a result we were really flooded out, and
equipment of all kinds was washed away or covered up by

the debris. It fellto my lot to place all the equipment lost
on account of the flood on a Report of Survey. Among the
many items lostwas a 100-pound anvil from the blacksmith’s
set of equipment, harness equipment galore, and kitchen
equipment, in addition to the personal equipment of the
men. | placed all the quartermaster equipment on one
Report of Survey, and in the column “Date and Circum-
stances™ | stated that the equipment listed thereon was
washed away in the flood at such and such a place on the
date the battery camped at this place. | then made out
affidavits and certificates for the men to sign, stating that
their equipment was actually in their possession on the
night in question, andthat it was washed away in the flood;
that they had made every effort to recover it, and that a
thorough search had been made; but that it could not be
found.

After the battery commander had signed the Report
of Surveyand the certificates | had prepared for his signa-
ture, all the men for whom | had prepared affidavits, in-
cluding myself, went to regimental headquarters and had
the affidavits sworn to before the Adjutant. | then turned
the Report of Survey over to the sergeant-major, and in
due time itwas sent to the surveying officer for investiga-
tion. He called me as the firstwitness, and almost imme-
diately blasted me out of my shoes by telling me that
although the Report of Survey was quite complete, and the
testimony in the “Date and Circumstances” and in the
affidavits showed quite clearly how the property was lost,
if | expected him to believe that a 100-pound anvil could be
washed away in a flood of that size, | was very much mis-
taken in my judgment of his intelligence. Furthermore,
since this statement had been sworn to, there was a ques-
tion as to the veracity of the rest of the testimony, for
since this was obviously an incorrect statement, but had
been sworn to, then perhaps | did not properly appreciate
the importance of the statements made in an affidavit, so
he was raising the question as to the creditability of the rest
of the evidence.

| hastened to explain to the surveying officer that it
was intendedto say that the anvil hadbeen covered up with
debris as a result of the flood, and could not be found, and
had notnecessarily “washed away” in the flood. The sur-
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veying officer thereupon handed me back the Report of
Survey and told me to correct both it and the affidavits to
read thatway, and in the future togive greater attention to
the wording of the evidence in the preparation of Reports
of Survey, and have the evidence fit the facts rather than to
fabricate facts to fit the evidence.

As aresult, | had to make out another Report of
Survey, rewrite four or five affidavits and certificates,
havethebattery commander sign the new Report of Survey,
have the new affidavits sworn to, and then have the survey
sentthroughthe administrative channels for the purpose of
being referred to the surveying officer for investigation.
All this extra work on my part, the taking of the time of
the men to report to the adjutant to have their affidavits
sworn to, the administrative action of the headquarters
personnel to send the Report of Survey to the surveying
officer for investigation, and hisadded work in interview-
ing witnesses twice, could have been avoided if | had just
taken a little more time, and thought of the consequences
of testimony which stated that a 100-pound anvil was
“washed away” and could not be found.

Thereafter | was particularly careful in “writing
up” Reports of Survey. | stuck to the facts, and if there
were any exceptions to the general statement, these ex-
ceptions were made a part of the Report of Survey, and a
part of the affidavits submitted as evidence.

Another case which | well recall occurred while |
was on duty as post ordnance sergeant a few years ago.
It came time to submit the Ammunition Report on Form
87 to the Corps Area Ordnance Officer. | had been on
duty at this station only a short time when this ammu-
nition report was due, so | made up the report from the
records | had in the Ordnance Office, that is, the stock
record cards and the lot number cards. The receipts and
issues, and the totals on hand, checked out very well; the
report was signed by the Ordnance Officer and forwarded
to the Corps Area Ordnance Officer.

About a week later the Ordnance Officer received
a letter from the Corps Area Ordnance Officer, stating
that the Chief of Ordnance had recently placed in “Grade 3”
one of the lots of ammunition | had listed on my am-
munition report. The Corps Area Ordnance Officer
stated that he had dropped from his Consolidated report
the amount of ammunition | had reported under this par-
ticular lot, and gave us procurement authorities and ship-
ping instructions to ship this ammunition to a designated
depot. The letter wasturned over to me to get the shipment
ready, and | went to the magazine where the ammunition
was stored, but could not find any ammunition of this lot
number. I did find ammunition of a lot number exactly 100
larger thanthe lot | was looking for. Then | started taking
inventory and checking to find out what was the matter. |
found that the shipping ticket covering the receipt of this
ammunition showed the same lotnumber as the ammunition
in the magazine, but that the lot number cards in the Ord-
nance Office showed a different number. In other words,
the ammunition lot number was actually FA 138, while the
lotnumber cards showed FA 338. This errorwas evidently
made by my predecessor, for he was on duty there at the
time the shipment was received. But, since an inventory
should have been made of the ammunition on hand before
the report was made out, and since | did not do this, but
relied solely upon the records in the Ordnance Office in
preparing this Ammunition Report, the responsibility for
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the incorrect Ammunition Report rested on me, and not
on my predecessor who had made an incorrect entry on the
ammunition lot number card.

Needless to say, it took plenty of explaining to get
this mistake of mine straightened out. An indorsement
was made to the Corps Area Ordnance Officer’s letter,
informing him of the mistake in my ammunition report.
Then he in turn had to initiate correspondence with the
Office of the Chief of Ordnance to have this ammunition
included on his consolidated report. All of this extra work,
by several administrative offices, was caused because |
did nottake a little extra timeto inventory the ammunition
onhand, ratherthan base the report onrecords in the Ord-
nance Office. | do not know whatentries were made on my
efficiency report for that period, but | very much doubt
if my efficiency was raised in the estimation of the Ord-
nance Officer under whom | was serving at the time.

Another case | distinctly recall is also concerned
with ammunition. Some years ago | was in charge of the
ammunition magazines, and responsible for the receipt,
shipment, and issue of all the ammunition for the post at
which | was stationed. We had rather large amounts of
ammunition of all calibers on hand, due to the fact that
this post was the summer training camp for the CMTC,
ROTO, ORC, and the National Guard of three states.

One day, about the middle of the week, we received
notice from the Corps Area Ordnance Officer that several
lot numbers of caliber .30 ammunition, which we had on
hand, hadbeen placed in ““Grade 3" by the Chiefof Ordnance,
This notice gave us procurement authorities for packing,
handling, and shipment of this unserviceable ammunition
to a designated depot, and further directed that the ship-
ment be expedited. As a result of the expediting of this
shipment, it was necessary to load the unserviceable
ammunition on freight cars at the end of the week, and as
we were not finished by Saturday noon the detail had to re-
turn on Saturday afternoon to complete the loading. The
men were not in the best of humor, having to work on Sat-
urday afternoon, and did not pay close attention when | told
them which lot numbers of ammunition had to be loaded.
Neither did they give any great attention when | pointed
out the different stacks of ammunition to be loaded. | was
busy supervisingthe loading of the different cars, and mak-
ing sure that the right lot numbers of ammunition were
loaded.

It was necessarythat | delegate much ofthis super-
vision to a responsible man in each group.

We finally completed the loading of the cars, and
the detail was relievedfrom work. | then went back to the
Office and prepared shipping tickets covering this shipment,
the loaded carsbeing turned overto the quartermaster for
shipment. | made distribution of the shipping tickets as
required for this particular type of shipment, made the
entries on my ammunition lot number cards, and thought |
had done a very creditable job of ““expediting” the ship-
ment.

The next week | had occasion to make an issue of
Caliber .30 ammunition, and wentto the magazine prepared
to make the issue from the lot number ofammunition from
which | was currently making issues. To my amazement
| could not find this lotnumber of ammunition, and further
investigation disclosedthe factthat a lot number of similar
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size, which had been placed in "Grade 3"’ and should have
been shipped the preceding week, was still inthe magazine.
I then quite rightly came to the conclusion that my loading
detail had loaded the wrong lot number of ammunition, and
the fact that this shipment was then on the way did not add
to my peace of mind. Here | was with the unserviceable
ammunition still on hand, after having made a shipment of
some 200,000 rounds of serviceable ammunition. The
freight cost of shipping this ammunition for a distance of
some 200 miles amounts to a considerable sum of money,
and | could very easily imagine myself footing this freight
bill, due to my makingan incorrect shipment of ammunition.

I couldnot bring myselfto tell the Ordnance Officer
what | had done, so | carried this burden around with me
for three or four days without telling anyone about it.

On about the fourth day after | had discovered the
error, the Ordnance Officer received notification from the
Corps Area Ordnance office that certain additional lot num-
bers of caliber .30 ammunition had been placed in “Grade 3”
by the Chief of Ordnance, and if any ammunition of these
lot numbers was on hand at our station, to ship the ammu-
nition to a designated depot. Imagine my relief when |
checked through the letter and found that the lot number
of the ammunition | had erroneously shipped was included
in the list of “Grade 3" ammunition. Then I broke down
andtold the Ordnance Officer all the details of my incorrect
shipment. All | had to doin this case was make corrected
copies of the shipping tickets to cover the original ship-
ment, substituting the lot number of the ammunition ac-
tually shipped for the lot number of ammunition which
should have been shipped.

| felt that | got out of this case quite easily, but
pleasetry to visualize the mental burden | carried for four
days, racking my mind for a plausible reason for making
this wrong shipment of ammunition. | resolved then and
there that | would not in the future depend on the Chief of
Ordnance placing ammunition in “Grade 3”” for my personal
convenience to bring me out of the doghouse. And further-
more, | resolved that any shipments | made in the future,
even though they required ““‘expediting”, would be made
more with an intention of making a "correct” shipment
than the ““expediting” of ashipment. The fact that my de-
tail was so large that | could not properly supervise the
loading of all cars, from all stacks of ammunition, could
possibly be considereda plausible excuse, although a very
lame one. ““Haste makes waste” was never more forcibly
brought to my attention.

I recall another case while | was stationed at a
manufacturing arsenal, on duty as sergeant-major. An
equilibrator on one of the machines in the shop collapsed
during the night, and as a consequence the machine fell
andbroke beyond repair. Itwas necessary to transfer this
machine from the historical record to the stock record
account, andthen place the machine on aReport of Survey.
Since the Shop Officer was the only person whoknew a great
deal about the machine becoming unserviceable, he was
the only witness. It was my duty to prepare the Report of
Survey for the signature of the Shop Officer. Because the
Shop Officer’s office was in another building and some dis-
tance from the Adjutant’s office, it would be necessary
that he make a special trip to the Adjutant’s office for the
purpose of swearing to the affidavit on the bottom of the
Survey Form, | thought itwould be a good idea if | were to
change the “affidavit™ onthe survey formtoa “certificate™,
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and in that way | could send the Report of Survey to the
Shop Officer by messenger. He could sign it and send it
back by messenger, thus avoiding making a specialtrip
to the Adjutant’s office just to swear to a Report of Sur-
vey. The Shop Officer signedthe ““certificate” wliich | had
changed from the "affidavit” form, signed the accompany-
ing certificate marked Exhibit “A””, and returned the Sur-
vey to my office, where it was referred to a surveying of-
ficer who made his findings and recommendations. He
recommended that the accountable and responsible officer
be relieved of accountability and responsibility for the
property listed on the Report of Survey, and that the dam-
aged machine be turned in for salvage, these findings and
recommendations being approved by the commanding
officer. Proper distribution was then made of the copies
of the Report of Survey, the property was dropped from
accountability, and the case practically forgotten.

About two months later a communication was re-
ceived from the Chief of Finance, Washington, D. C., in-
closing the copy of the Report of Survey which had been
transmitted to that office. The Report of Survey was re-
turned withoutthe approval ofthe Secretary of War for the
reasons that the affidavit onthe Report of Survey had been
changedto a “certificate”, that there was no evidence sub-
mitted in the form ofan affidavit, and that a certain Act of
Congress governing the relief ofaccountable or responsible
officers for property lost or damaged states that responsible
officers must "rely on evidence, part of which must be in
the form of a sworn statementto be relieved of responsibility
for the loss or damage to property in their possession”.
Since no affidavits were submitted with the Report of Sur-
vey, but only a certificate of the responsible officer, and
the survey form had been amended to make the “affidavit”
a “certificate™, this Report of Survey did not meetthe legal
requirements on which a responsible officer could be re-
lieved of responsibility.

As a result of this, it was necessary to make out
a new Report of Survey, have the Shop Officer swear to the
affidavit, refer the survey to a surveying officer, and go
throughall the other administrative acts necessary to com-
plete the action on the survey. So instead of avoiding one
trip to the Adjutant’s office for the Shop Officer, | had just
complicated matters, and caused about four times the work
ordinarily required to complete a survey. This should
prove to us that what we mightat first think to be a ““short
cut” in supply administration oftenturns out to cause both
our own office and the higher administrative offices a lot
of unnecessary work.

The writer could continue with similar cases where
thoughtlessness or carelessness in apparently very minor
details can cause a great deal of griefand plenty of corre-
spondence in order to explain away our errors. It is
hoped that this confession of past sins will make the read-
ers of this article more careful in the everyday work they
are doing, and that it will impress upon them a proper
appreciation of the necessity of giving their thorough
attentionto all the details of their work, however unimportant
these details may seem at the time.

Are you a photographer; are you a writer; or do you
have friends in the Ordnance Department who are photo-
graphers or writers? Do your bit for THE ORDNANCE
SERGEANT, and help it produce BIG results.
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THE

ORDNANCE

SHOP

Conducted by: R. N. Rollason, Technical Sergeant, Ord. Dept.

THE MEDIUM MAINTENANCE
COMPANY - IT’S MISSION
AND ORGANIZATION

Artillery And Automotive Section

The two officers and fifty-seven enlisted men of this
section are divided into two functional units to facilitate
inspection and repair ofall artillery materiel and Ordnance
vehicles of the organizations which it serves. Under cer-
tain conditions it may be called upon to service any motor
vehicle in the organizations which it serves. AR 850-15
gives information concerning this.

In charge of the artillery unit is a 1st Lieutenant,
whose duties include the supervision of all maintenance
and repair work on artillery materiel, responsibility for
the maintenance of records and stock levels, and the de-
termination of work priority. The staff sergeant in charge
of the artillery repairand spare parts trucks allocates and
supervises the work of his eight mechanics. His groupis
charged with maintenance and repair of artillery materiel
in the shop. Field inspections are the responsibility of the
sergeant in charge of the emergency repair truck and his
two mechanics. All records of inspections are maintained
by this sergeant. The rigging and labor crew ofthirteen

INSPECTION OF ARTILLERY MATERIEL

57 =a. CUN MATERIEL, M1916 - M1916Al

Organization V-to

Cun Hn. Cnrringn Nn. Racall Moch, N«

Tiirta Inopcctod Condition Action

Barrel

Cenernl Condition
Properiy lubricated
Condition nf hare
kwini-h hnnning
“Taclrnt nhno

Front. clip

Rranch *Mi*knnlie

Sear and ooar plurgor
Strickor rod and opring
Rocker and plunger

Firing pin and opring
Cun hank

Carriage

Cannrnl condition
Cradle

men are in charge ofa corporal. They are responsible for
the safe rigging of all hoisting, and the moving of materiel.

The personnel of the automotive unit are organized
in essentially the same manner with corresponding duties.
The 1st Lieutenantin charge ofthe unit has as his assistant
a technical sergeant in charge of the automotive repair,
wrecking, and spare parts trucks. Working with these trucks
are fourteen privates. A sergeant and six privates handle
field inspections with the emergency repair trucks. The
labor detail of eight privates is in charge ofa corporal.

For the maintenance of records of inspectionand
repair of artillery materiel, certain forms are suggested.
Inasmuch as artillery weapons are usually inspected one
at a time, the forms have been designed to cover the in-
spection of a single weapon. Directions for inspection pro-
cedure are contained intechnical manuals pertaining to the
various weapons. The forms shown on the followingpages
are self explanatory.

For the inspection of automotive vehicles WD QMC
Form26, “TechnicallnspectlonReportofMotor Vehicles,”
is used. Technical manualson tanks and combat cars, FM
25-10, AR 850-15, and Field Artillery School publication
Mat - 58R, contain information regarding inspection and
maintenance of automotive materiel.

Proy/irly lubricated
Recall VAfhnn'nr*
Platon croan-hoad koy
Arie lock ntop

Trails
PInt.In nacket.

Rinvatitur ranchannin
Traverning mchnntrra

sight
Modifications
INSPECTION OF ARTILLERY MATERIEL
Star Cogo Rocord of Cun 5? d/e, Modol 1916
After. Roundo
Inched Icndo Croovco Incboo Chruabor
from 1\ 1.4882 froa No
Muzzle 4-.002-.001  4- .000-.00li  Brooch Ronulrod Actual
-F .006-.000
1/8 A 1.56Q 1. Manufacturer
i 5.5 1.5655 1 Year
p h 1.56? 1
1.5 1.5h85 1.

-Ji s sarxlcoaidn -
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5 55 1.5515 1
6 —£ 1-564 1 Hnaarvinaahla
7 AS 1 «n’i 1
ft 7 15AL 1
o 6agad lip*
in Clearance hetwaan fane of
1 Breach Block and face nf Tuta
19- tuba inch Rings used
15
14 Raaarka
n
16 Zdvanna nf forcing cywa (Tart. ineh . 26" allay
7 An renrv.imd with gaga (Nor 1nch.26™ nlinvsi!
18 la waanuraA lining pmjaat.fla  inch -25 In. *
10
on Condition of origin of refiling
01 Tandn.Tnm-RnnraA-RniighnnaA ~ for inch
00
-23 VnnhaA out. fnr. inch
ok
24-25 Grooves roughened for. Inch
Pitting.
.Emalnn.-- Koratl - Abnormal
.Dia=ntral wnar nnrona
Imndant. 2h.?5 Inrhnn__
QOPQ Inch far, niifivnd
INSPECTION CT ARTILLERY MATERIEL
75 MM COT MATERIEL, M18?7 - M1897M4
Organization Data-

Recoil Mach. No..

Cun K arriago K

Porto Inopootod Condition Action

Coneral Appearance
Brooch Mechanlisn

Threads far hurra
Safetv place

Porcuoalon hacsier

Breech block latch anaaably
Operating handle aocoenbly
Firing Pin

Extractor machantn=

Safety bolt aaaaBbly

Barrel

Visual inopoction
Paetillea (LInlta (5) thread
Chaaber

Advanoo of foroing cone (Ltalt .25)
Star gauging (Linlt .025" Overelzo)
Leveling platan

Piston rod cuahlon

Clearance botvoon Jacket rollers and
lover roller path (oust bo .004™ or
Bare)

Jacket roller

Bearing Jacket Roller

Jacket slides

Clearance betveen Jaokot cross ploce
and uppor rollor path (aust bo lees
than .004'")

Wear of ovoopor guide (Not to

exceed .06")

Muzzle rollers

Modifications
Cun Book
Rocoll Mochaniaa

Nitrogen preasure
Friotlon of floating ploton
(Linlto ntn. 10KG, 13 KG Nor.

50KG Max)

Friction of pieton, pieton rod and
piston rod otuffing box. (Llalto:
40 KC Min. 48 KG Nor. 60 TH Max.)
Three readings

Stuffing box head threads

(Min. width .040")

INCLINE PLANES (WEAR) READING
Dletanco fron roar ond of rocoll
aechanlan
20.16
20.16
32.16
58.16
44.16
50.16
56.16
60.16
Roller path
Coupler and coupler key
Platon rod atop waahar
Filling and drain valve
Oil index and peaking
Rooplrator
Trunnions (Dla. Units 2.0433"" Max.
P.068- Min.)

Noreal depth Left
2747 4- 01

.2565 -U .

N |

.1505 -f- 01
1211 4 05
.6827 4. 61
.0445 4- 01

.0187 4. 01

Right
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CARRIAGE

Elevating cochanlid
Range rack and gulden

Elevating yoko and hoarlnge
Elovating ocrov and pin
Elovating nut and collar (Linits
.040"* clearance botvoen collar
and nut)

Angle of oight Bochanlan
Handwheel latch

Loot notion (Licit 1/3 turn of
handwheel)

Traversing nechaninn

Loot cotlon (Lisito 1/4 turn of
handwheel)

Rocker

Trunnion bearinge, capo

Axle brackets

Arie

Wheels

shield

Brake Eaehanian

Trail

Lunette

HIGH SPEED ADAPTER

Tires

Brake Beahanlan

Drop hub ansenbly

Wishbone aaaeebly

Sighting oqulpaont

Elevation error (LInit - 5 Min)
Doflootlon error (Ltalt - 2 Milo)

INSPECTION OF ARTILLERY MATERIEL

75 MM PACK HOWITZER M2

August

Organization Data,

Gun Ko-- - Carriage Ko. Recoil Meeh. No,
PARTS INSPECTED CONDITION ACTION
BARREL

Boro

Chaaber

Forcing cone.
Breach Meeh.
Firing Meeh.
Cun Book

RECOIL MECHANISM

Nitrogen pronaura
Friotlon of floating
piston

Friotlon of ploton rod
and stuffing bor

Filling valve

Oil lodar

Rocoll cylindor roar head

CARRIAGE

Top elelgh
Bottom sleigh
Platon nod latch
Rockern
Elevating each.
Traversing Mach.
Axle and wheala

Front trail
Equilibrator Maah.
Rear trail

SIGHTING EQUIPMENT

Panoramic telancope
Telaaoopa sount
Elevating wch.
Defleotlon each.
frmnnra quadrant
Anglo of olto =och.

INSPECTION OP ARTILLERY MATERIEL

155 ww COT

Organization Dato

Cun Ko. Carrlago No. Rocoll Mach

PARTS INSPECTED CONDITION
Eroolon and hurte In the bore
Doforsation of rifling

at origin

Star gauging

Bore impressions

Breach Bechnnins operation
Burrs on breach threadn
Prixor holder

Obturator epinAla plug

Coo chock pad

Split rings and filling In.

isk
Counter balance
Open Joints betveen hpopo
Gun book

Ko

ACTION
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Nitroaon nrceeuro
Floating pinton friction
Ccehinnd friotian
Functioning of rocoi
-anhaninn nt lent. firing
Wiinatianing af mplaninhar
Functioning of oil indox rod
Frco oporation of elovating
nochanlan

Loot notion in olevating  *
-_aohanlon

Free oporation of

travorning nachanirra .,

Loot notion in

trnvorning nnchaninm
Cloaranco botvoon top

and hattoa carringan
T.ubrlnation

Condition of oil halon

Cun aria npringn

Rond brainn

Whanla

Spades
Ro)tn and rivatn

Slghtn and night allgn-nnt
Painting

Madidantlann ..

Ronarkn

INSPECTION OF ARTILLERY MATERIEL

155 MM HOWITZER MATERIEL M1917 and M1918

Organization

Gun No. .Carriage No. Rocoil Meeh. No.-

ACTION

PARTS INSPECTED CONDITION

Chaaboro
Can check neat

Gun body opening

nt Joint

Clipo

Brcooh block and goar
tnet.n

Rank

Spindle

Splft ring™

Filling In dine

Can check pad

Block carrier
Operating Invar and natch
Rlonk nafaty latch

Firing BOChanirtg

Any athap parta_ _
Operation of cnehanliB
Condition of oradlo ollpo
an to nraring nr dafaatn
Platon rad lank nachnnlie

Recoil indicator
FIRING MECHANISM

Conditian ,,
Operation

TRAIL

Rilvat.1ng
Trail bar
Rar.dnplirn
Arr.aneary faataningn

Traveling lock nochonlen

spado latch
Float
T.unatta

ELEVATING MECHANISM

(land1 tian
Loot notion

TRAVERSING MECHANISM

Condi t."on
T/Ot. potion

Avia traveling lank
Shield and hand

WHEELS

Rub hoi t mf-C  —
Tight

Dioh

Play on avia

BRAKE MECHANISM

Cand!t.ian
Ojwiratlan

RECOIL MECHANISM

Rocoil cylindoro onptiod and
buffor and counter recoil
cylinder rode and cyltndoro
Inspected for ocoring and dofcoto
Condition of all interior parte
Linora
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Dersatino packera

Springl!

Rubber packinga
Lonkngo if any at cylinder

hoado, fi

ling pluge, and all

otuffinft boxoe. oto.
Action of recoil nochanion

during lent province firi

ng

AIR HIM?

Operation
Condition

LIQUID PUMP

Operation
Condition

CcQpreaned gnn ronarvalr
Filling pipes

Pmnnnrn’ gatigen

SIGHT

Condition
Variflcation

Error

Any loooce rlvata In carriage

Paint

T-ubriaatian

Toolu and ncconnorlan

STAR CADGE RECORD
H.D. of C.B.,

Date,
BATTERY
Caliber Model Taotical No.
Mfgr. Serial No. Yr. of nfr.- -

No. or rds. fired to dat
Face of brooch

Diet.
fr.

nuzzlo

fin.l

119

Diatan00 of forcing cone froa

Error Diet.  Error Diet. Error Diet. Error
of fr. of fr. of fr. of
dioa. nuzzlo  dies. nuzzlo Alan. nuzzlo diaa.
(In/1000) (ind (inIDOO) . finJ  fin/10001 Ua/10001
PA 172 258
88 17k 260
00 176 262
02 i7a 26k
9k 180 266
% 182 2n8
08 18k 270
100 186 272
ino iPft 97k
10k 100 276
10A 102 278
inft 10b 280
110 196 282
119 108 28k
1k 200 286
nA 202 288
118 20k 200
190 206 202
122 208 20k
12k 210 226
126 212 723
191t 21k
1X0 216 x02
152 218 50k
15k 220 X06
ItA 222 vt
1x8 92k xin
kO 226 x12
102 228 glk
ihk 2xn XIA
N 9x2 XiR
1U8 25k 520
110 2X6 522
112 2x8 52k
11k 2kn XeA
ItA 2112 it
left 9hk xxn
160 2K6 552
162 2ks8. 55k
1AK 250. -356
166 212 vq
1A8 210
13D----- 216

The forms shown here are not available for dis-

tribution, but must be procured, or reproduced, locally.
They are offered here simply as aguide in the preparation
of useful forms.
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THE
MACHINE
SHOP

Conducted by: L. Kaldizar, Master Sergeant, Ord. Dept.

Training The Ordnance Machinist

Teamwork-A Basic Fundamental

The field operations of a Maintenance Company re-
quire an organization of trained personnel capable of co-
operating and performing their various duties In accordance
with the functional training they have received. Recognizing
this as an accomplished fact, the scope of the machinists
course at the Ordnance School Is governed and guided to-
ward that end.

To physically accomplish this end the students are
grouped, given an Intensive course of training, and In-
dividually they attain the standards required of the Ord-
nance Machinist. Peculiar to the machinist trade is In-
dividuality; the student or machinist will operate the mach-
ineand producework asan Individual. Histraining Is such
that while early In his course he Is closely supervised, but
this supervision becomes less as he progresses and gains
skill. As previously mentioned, the student Is urged to
think for himself and exhibit a certain amount of Initiative.
All of this serves the admirable purpose of producing a
reasonably trained individual In the time allotted.

However, this part of our endeavor Is only the be-
ginning; any military success can be won only by absolute
teamwork of all concerned. Our Individual trained as a
machinist must have Ms horizonbroadened In order to per-
ceive the ultimate objective - Teamwork - a basic funda-
mental, just as Important to the ordnance man as it Is to
the combat soldier. A description of the method available
to the macMne shop to emphasize tMs principle follows.

A simple application problem was selected which
required bench and lathe operations, but did not require
training beyond that which the students had already received.
The class at this time had been undergoing training for one
month. The practical problem shown below Is a knock-out
bar. the exploded view shows the components and the other

view shows the assembly. It is used to remove the live
center, or any attachment that is seated In the headstock
spindle nose of a lathe.

The purpose of the problem was brought up during
the weekly conference of instructors; the knock-out bar
was selected because there were only a few on hand, none
on order, and to stop the wastage of time by students In
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hunting for the ones available. Detail master operation
sheets were drawn up and distributed to all Instructors,
showing sequence of operations, number of machine and
hand tools required, inspection stations, and an estimate
of time for each operation. The tool crib was furnished
a copy in order to prepare material and assemble tools.
Students were assembled in class, and the problem and it’s
purpose introduced, with emphasis placed on the fact
that the Individual skill and knowledge to produce this
knock-outbar was merely a means to an end, that end being
teamwork.

The thirty students present were divided into three
groups, each group acting as a team under its Instructors.
Each team was to complete twelve assemblies, the three
teams to compete against time and quality of work produced.
Instructors assembled their groups, and with the master
operation sheet as a guide, assigned detail operations to
each student. Free hand sketches were made by each stu-
dent of his particular job, and used by him as a guide in pro-
ducing the work. Individuals, while working, were closely
observed in order to detect any tendency, while under com-
petitive conditions, to degenerate and backslide into the
"salt water” class of machinists.

Production was started early in the morning and
moved along smoothly and somewhat faster than estimated
time. Supervision of individuals was very limited, as the
instructors were Inspectors of work in their groupslJe-
finlte limits and tolerances were adhered to, and rejected
work was returned to the operator. Early that afternoon
all thirty-six of the bars were completed, assembled, in-
spectedand accepted. Actual workingtime expended by the
three teams amounted toeleven hours, thirty-five minutes.
This produced one bar every nineteen minutes, three se-
conds. Man-hours of labor totaled 117 hours, 30 minutes,
for the entire class. This latter figure shows that each
individual working in a team, required only three hours,
sixteen minutes, to produce one bar. A total of thirty-six
separate operations and five inspections were required
from rough stock to finished tool. Working as individuals
without the benefit of teamwork would have required the
expenditure of two to two and one-half days per student to
produce the same result. Students were reassembled in
class, with the knock-ourbars on hand as concrete evidence
that TEAMWORK is a basic military fundamental.

To conclude thisarticle, it mightbe mentioned that
one other objective was in view; the desire to honestly ex-
amine ourselves as Instructors, to see whether or not we
were able to direct effort in order to produce results, and
to satisfy ourselves that we are instructors, which the
final analysis means ability toteach and impart knowledge
to others.

"MACHINE SHOP NOTES"

(Continued fron the July 1obuo)

By R. N.Rollason, Technical Sergeant, Ord. Dept.

(The material for Section Ill, Simple Layout, was com-
piled by D. P. Patterson, Pvt., 40th Ord. Co.)

Section Il - Simple Layout.

There are many contributing factors that must go
into a job to bring aboutafinal product that is tops in work-
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manship in any machine shop. All the factors combined
make the final productpossible and all are of equal impor-
tance.

One of these factors, and usually the first operation
on ajob, is ““layout” or the transfer of a pattern froma
print or drawing to a piece of stock, in the guise of lines,
cross-lines, circles, and radii scribed or drawn on aback-
ground of some suitable applied colored material suchas
chalk or layout dye. These lines then form a pattern on the
metal surfaces, either curved or flat, rough or finished, for
the machinist to follow in his ensuing operations. Layout
is valuable in drill press, shaper, planer, and milling ma-
chine work.

The layout, to be of any value, must conform to
certain rules. First, it must fit the job on hand. If thejob
is a rough casting it need not be kept to thousandthstoler-
ances, but must be drawn to give the machinist enoughlee-
way if the casting is skimpy, li the layout is drawn ona
finished surface it should be drawn accurately. With care,
lines can be placed within a few thousandths of an inch.
Third, the lines should be drawn clearly and distinctly and
in such a manner thatthey will be preserved throughoutthe
ensuing operations.

Only a few ordinary tools are really necessary to
layout a job successfully. First, a bench plate orsurface
plate, which is a cast iron plate of any convenient size, ma-

(Contlnuod on pngo 153)
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Conducted by: L. I. Dance, Master Sergeant, Ord Dept.

NOTICE NOTICE

The article on Depot operation which was
scheduledto appear inthis issue of the Ordnance
Sergeant has been postponed pending the printing
of FM 9-6. This publication should be in the
hands of troops at an early date.

-NOTES-

The projectile described and shown hereon has re-
cently been standardized for antitank use. There has also
been a 3” Armor Piercing Shot standardized for antitank
use in 3” AA guns. The shotis designated M62. Itis iden-
tical to the M61 for the 75-mm guns, except for caliber.

COMPLETE ROUND, ARMOR PIERCING SHOT, M61, for
75-mm guns.

AP Shot, M61, complete. The components of the
complete round consist of the M61 shot and the M18 car-
tridge case containing an M31 primer and a loose super-
charge loading of the standard FNH propelling charge. No
fuze or booster is usedas there is noexplosive in the pro-
jectile. The components of the round which differ from the
round of HE shell, M48, are the projectile and the propelling
charge. In the followingparagraphs, only these components
will be described.

Projectile, AP, M61. The body of this projectile
contains a cavity that is closedwith a base plug. This base
plug contains a tracer composition that is ignited by the
propellant. To the nose of thebody is soldereda mild steel
armor piercing cap to which is screwed a die-cast ballistic
cap or “windshield” of aluminumalloy. The overall length
of the projectile is 13.22 inchesand itis painted black from
the nose to the rotating band. It maybe possible to convert
thisprojectile to an explosive type by fillingthe cavity with
a high explosive and substitutinga base fuze for the present
tracer carrying base plug.

Propelling charge. The propelling charge consists
of FNH powder accurately weighed and poured loosely into
the case in only one weight. The nominal weight is about
2 pounds, the exact weight being determined by proving-
ground tests. This is the same as the supercharge loading
for the M48 HE shell.

Charge Total weight of Muzzle velocity Pressure (Ibs.
charge (pounds) (Feetper second) per square inch)

PROJECTILE, A. R, M6l

August
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AVIATION

ORDNANCE

Conducted by: H. M. Randel, 2d Lt., Ord Dept.

The Development OFf

Aircraftt Bombs

(Continued from the July issue)

This, the third and last article of our current series
dealingwith the history and development of aircraft bombs,
will be devoted to incendiary bombs, which we merely men-
tioned last month, and European bombs.

INCENDIARY BOMBS

The war-time use of incendiaries has long been
known. Centuries ago, back in the days of bow andarrows,
theuse ofthe “flamingarrow” was wellknown. Thiscrude
incendiary “bomb”’, an arrow with its point wrapped inan
inflammable sutbstance, setfire to manyan enemy’s strong-
hold, and undoubtedly made many of the great episodesin
history which we so casually overlook today.

Another interesting era with its particular version
of incendiaries, was that of the armored knights of the
Medieval Era. During this period of time the flaming
arrows of the defenders did little to the metal covered sol-
dier and his metal clad steed. These metal coverings were
flexible however, and it was not long before boiling lead
and boiling oils were sent down from the battlements to
Utterly burn out the enemy from his cover, since these
seething liquids flowed freely past every joint in the me-
tallic shields used by the soldiers of that era.

The arts of war changed as man became more civ-
ilized, and fire and flame faded into the background, as
powderandprojectilescameintothe "limelight”. And then
our histories relate how manconquered manby killing him,
not by burning him or his house. Of course, powder plants
were destroyed and the enemy’s property was burned, but
most of these acts "were done by saboteurs, not by the in-
telligence of man to devise a fire bomb to be dropped from
the air.

Then came World War I. Man had the aeroplane,
and man had the explosive bomb to destroy his enemy’s
buildings—why shouldn’t he have a fire bomb to burn them?
And thus man’s ingenuity gave birth to another fiendish
invention--the aerial bomb of fire.

The Frenchdeveloped an incendiary bomb known as
the**Chanard” bomb. Thisbomb was one ofthe most widely
used incendiary bombs of the first World War. The bomb
body consisted of an extremely thin metal case, stream-
lined to lessen wind resistance. The filler of this bomb
may be divided into two parts:

1. A highly inflammable mixture composed of ni-
trate, cellulose and resin.

2. Three charges of a Thermit composition which
gave the bomb an extremely high burning tem-
perature.

Extending through the center of the bomb body was
one of the three Thermit charges. This charge insured the
complete ignition of the inflammable mixture of nitrate,
cellulose, and resin. The other two Thermit charges were
located on opposite sides of the bomb body. These two
charges servedto cutthe bomb inhalf, sothat the inflamable
mixture inside of the bomb could spread itself about the
target, and thereby insure positive ignition of the target,
providing the target was constructed of some combustible
material.

The ““Chanard’ bomb was fuzedwith an arming vane
tail fuze. As the bomb was dropped, the arming wire was
withdrawn from the fuze, permitting the rotation of the
arming vane. After the armingvane had rotated for approx-
imately five seconds, a spring impelled firing pin was re-
leased which struck a primer. The flash of the primer
ignited a powder trainwhich burnedfor approximately five
seconds, and then flashed into a powder igniting charge.
This igniting charge ignited the inflammable nitrate, cel-
lulose and resin mixture, and the three Thermit charges.
Thus, approximately ten seconds after release, the ““Chan-
ard” bomb burst into flames, the bomb itself shortly there-
after broke into two parts, and each of these parts combined
the Intense heat and melting power of a Thermit charge and
the spreading ability of the inflammable mixture of resin,
nitrate, and cellulose.

Another interesting incendiary bomb used by the
Allies of the World War | era, was the 8-o0z. incendiary
bomb Mk 1. This bomb was constructed of a tin tubular
body approximately 1 inchin diameter and 8 inches in length.
At one end of this tubular body a steel plug was crimped
into position, and this plug had a small firing pin located
in its center. The other end of the tubular body was closed
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Photograph of tho 8-ounco Mk | Incendiary Boab of
the World War. Koto the hoavy otoel noao plug
vith tho firing pin In Ita center. Tho 12-gaugo
ahot gun aholl flllod viIth Thornlt la mating on
tho tvo tin "earn”, a oloae-up of vhich la ahovn
bolov.

by a small metal cap, on which was soldered four finsto
stabilize the bomb in its flight. Placed within this tubular
body, resting on a pair of ““ears’, was a twelve-gauge shot
gun shell containing a primer, a small igniting charge, and
a charge of Thermit. The weight of the noze plug and the

A cloae-up of tho 8-ounce Mk I Incendiary Boab.
Koto tho "ear" punched Into tho oldo of tho boab
body, on vhich meta the ohot gun eholl contain-
ing tho Thermit charge.

stabilizing effect of the finsusually caused the bomb to fall
vertically. Upon impact with the target, the inertia of the
shot gun shell bent back the tin earsand caused the primer
to be functioned against the firing pin. The Thermit was
then ignited, and the combined action of the primer, the
igniter charge, and the Thermit, blew off the fin assembly
of the bomb permitting the burning Thermit to shower it-
self about the target, setting fire to any inflammable com-
position with which it came in contact.

We had two interesting ways of releasing these
bombs. The first was by means of vertical tubes within
Allied bombers or other aircraft. These tubes were ca-
pable of carrying approximately 250 of these 8-0z. incen-
diary bombs. As the aeroplane flew over the target the
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bottom of the tube was opened and the bombs “poured"
forth, giving a wide amount of dispersion. The second, and
probably the more interesting method of release for these
particular bombs, was our World War | version of the
Molotov’s Breadbasket".

A photograph of tho bomb body vhich hold approx-
imately JOO of tho 8-ounco Mk I Ir.condlarlos.
Koto that thio bomb body is in tvo halvoo, tho
halvoo being hold together by threo motels lugs.
At tho right ono half of tho bomb body io re-
moved to ahov tho packing of approximately 150
of the 8-ounce Mk I Incendiaries.

This bomb body consisted of two half shells, the two
parts of which were held together by twowire ““belly bands™.
These bands had eyelets on each end and after the bomb
body had been filled with the small 8-0z. incendiaries, the
two parts were placed together and the "belly bands” looped
around the body. The eyeletswere placed in the metal clips
shown at each end of the bomb body and the arming wire
run through the eyelets, securing the bomb body together.

The bomb Itself contained approximately 300 of the
8-0z. incendiary bombs. The large bomb was suspended
from the bomb racks in the same manner as was a demol-
ition bomb. Upon release from the rack, the armingwire
was withdrawn, and the bomb fell, the two halves opening

Ono of tho packing trayo containing approximate-
ly 100 of tho 8-ounco Mk I Incondlarloo.

as it fell. As the bomb opened, the incendiaries fell out or
were forced out by three wires within the bomb body. This
type of bomb gave the individual incendiaries a great deal
of dispersion, and was probably the germ of the idea of
““Molotov’s Breadbasket™.

As the war developed, man developed his ambition
for more complete destruction, and thus, out of this de-
velopment, came the 40-pound Mk | incendiary bomb of the
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An artlot'o conception of tho Russian "Molltov'o
Brondbnakot or Cocktail”. Tho tdoa shown in thio
drawing is ono of two that tho Russians havo
used. Tho Russians havo also usod a huge borab
body with tho tall fin aasoably so twisted that
tho borab will spin in tho air. After a specific
longth of tide has passed, a clockwork fuze ar-
rangeraont opens tho sldos of tho borab, and the
spinning notion throws outward hundreds of snail
incendiary bonbs which wore attached inside of
tho hugo bonb body.

scatter type, and the Mk Il, 40-pound incendiary bomb, of
the intensive type.

The 40-pound MK | incendiary bomb consisted ofa
sheet metal case divided into three compartments. Inthe
larger of the three compartments, approximately 19 pounds
of cotton waste or burlap, in the form of small balls, were
placed. This waste or burlap was thoroughly soaked In
either turpentine or oil. In each of the smaller compart-
ments, separated from the Inflammable waste by a very
thin metal dlaphram, was a charge of black powder.

The bomb was equipped with either a nose or tall
fuze. The nose fuze, which was to be used if extremely
rapid action was desired, consisted of a firing pin and a
primer. Upon impact with a target, the firing pin was
driven into the primer, whose flash in turn ignited the black
powder, which burst the bomb, scattering the flaming balls
of inflammable material about the target.

The tail fuze was almost as simple, consisting ofa
firing pin, a spring, and a .30 cal. service cartridge. This
fuze was to be used if the radius of scatter for the in-
flammable material was to be a maximum. Upon Impact,
the firing pin, which was held away from the primer ofthe
.30 cal. service cartridge by a light spring, was driven into
this primer. This Ignited the propelling charge of the car-
tridge, sending the bullet through the length of the incen-
diary bomb, rupturing both thin metal diaphrams, and
igniting both powder charges simultaneously. Thissimul-
taneous ignition of both the nose and tail powder charges
burst the bomb case, and gave the Inflammable material
the greatest amount of scatter.

The Mk 1l bomb was designed to set almost any in-
flammable target afire, and to do a most complete job of
it. The bomb consisted of a thin metal case divided into
three compartments. At the nose end of the bomb there
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was a compartment containing approximately 16 pounds of
oil emulsion. In the central section of the bomb, a3mall
compartment contained a charge of black powder, andin
the tall end of the bomb a compartment contained approx-
imately 10 pounds of Thermit. The bomb wasfunctloned
by a tail fuze.

Upon impact with the target, the firing pin, held
away from the primer of a cal. .30 service cartridge bya
light spring, was driven into the primer. The bullet from
the cartridge went throughthe length of the bomb rupturing
all compartments and igniting the black powder charge.
The Ignition of the black powder charge split the bomb open,
and ignited both the Thermit charge and the Inflammable
oil emulsion.

From the four incendiary bombs described inthe
preceding paragraphs, we can receive some idea of the
incendiary attempts of the First World War. These bombs
were crude, but they were effective. Proof of this statement
will be found in the comparison of these bombs with those
used in the present war. Today’s Incendiary bombs are
slightly different, butin each one we can see some reflection
of the incendiary bombs of World War 1.

The German one-kilogram ““Elektron” bomb is
probably the most famous of today’s incendiary bombs. It
consists of a shell which is approximately one-halfinch
thick, composed of an alloy containing approximately 80%

Ai> K-A

Drxwinj and crosx-scctionxl view of a typical one-kilotram Electron bomb.
Note blunt note and awkward etreamlinint- With tbe exception of tbe sheet iron
tail and drinc mechanism, tbe bomb is constructed entirely of incendiary materials.

+, KnuiA C...

A drawing from tho British Air Raid Precaution
Handbook ohoving in detail the construction of
tho Garman "Eloktron" borab.

magnesium. The bomb body is approximately ten inches in
length and two Inchesin diameter. The entire bomb, which
consists of fuze, bomb body, and tall finassembly,is approx-
imately fourteen inches in length. The fuze for this bomb
is a simple armingpin fuze, consisting of a steel firing pin,
a primer, and a starter composition which is held away
from the firing pin by the arming pin. Upon release of the
bomb, the arming pin is withdrawn under pressure of the
arming pin spring. Thiswill permitthe primer and igniting
composition to drop upon the firing pin upon impact with the
target. The flash of the primer will ignite the igniting
composition, and inturn will ignite a Thermit charge which
forms the filler for the bomb body. The Thermit charge,
which consists of iron oxide and powdered aluminum, will
burn for approximately one minute atatemperature of over
4500° F. The reaction that takes place may be written as:

8Al + 3Fe304 —- 4AIgO3 + 9Fe

This reaction of the Thermit will ignite the magnesium
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bomb body and the bomb will continue to burn from 10 to
15 minutes at a temperature of approximately 2300 F.

During the first phase of the burning, that ofthe
Thermit, itwillbe impossible to stop this reaction or even to
approach closely to the bomb. It will be noted that the
Thermit reaction requires no oxygen from the air, the
oxygen required for the reaction being supplied by the iron
oxide. Thus it will be impossible to snuff out this violent
reaction by ordinary fire fighting means. Itwill be impossi-
ble to approach the bomb during this phase, because hot
molten iron is forcefully emitted through several holes in
the magnesium bomb body. This molten iron may be spat-
tered about the target for a radius of approximately fifty
feet, and it will probably set fire to any combustible ma-
terial with which it comes in contact.

After the violentreactionofthefirstphase of burn-
ing has subsided, the bomb will burn with a steady intense
heat as the magnesium is consumed. Itis during thisphase
of burning that the attempts should be made to extinguish
the ““Elektron” bomb. If water is to be used to extinguish
the bomb, it must be used with great care, since the water
coming in contact with the molten metal will instantly turn
into steam. If a stream of water from a large size hose is
played upon the burning incendiary, an explosion will re-
sult. The reaction for this explosion may be written as
Mg+2HgO—Mg (OHJg+Hg- This means that water coming
in contact with the molten magnesiumwill rapidly disinte-
grate, liberating hydrogen in great volumes. This large
volume of hydrogenwill mix withthe air, and thereby form
one of our most explosive gasses.

Water properly applied to the burning incendiary
will not extinguish it, but it will speed up its burning time
from 10 to 15 minutes to from 2 to 3 minutes. This is
possible if the water is sprayed on the burning bomb by a
fine spray nozzle. The limited quantity of hydrogen formed
will burn rather than explode, and aid the magnesium in
burning, thereby reducing its burning time.

If a fine spray of water cannot be directed on the
burning incendiary, the next best measure is to cover the
bomb with dry sand. This dry sand, applied by a long
handled shovel, will not stop the bomb’s burning, but it
will reduce the heat and spattering effect of the bomb, and
concentrate the heat in one spot. If it is at all possible,
the bomb should be removed from the target by the long
handled shovel, and permitted to burn itself out in some
suitable non-inflammable container.

Fire extinguishing liquids such as carbon dioxide
(CO2> and acid foam are uselessagainst these "Elektron”
bombs. Carbon tetrachloride fire extinguishers are ex-
tremely dangerous if usedagainst “Elektron” bombs. This
is true because the carbon tetrachloride combines with
the burning incendiary to form the deadly gas, phosgene.

It is interesting to note that, because of the great
success achieved by the British civilian fire fighting units
in extinguishing these ““Elektron” bombs, the Germans
have now added a small explosive charge tothe bomb. After
the incendiary hasbeen functioned, and the Thermit starter
charge has been expended, the bomb settles into the phase
of burning which permits its removal or extinguishing by
fire fighting units. In the "Elektron” bombs whichcon-
tain the explosive charge, an interval of time ranging from
approximately one minute to three minutes will pass before
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a detonator, which is sensitive to heat, is set off, detonating
the small explosive charge. This charge is not intended
to do great material damage, but it is highly effective
against those who attemptto remove the bomb. The bombs
containing the explosive charge are identical in physical
appearance to the original “Elektron” bomb, but they do
however, have a small letter “A” stamped on the fuze in
brilliant red paint.

At this time itis importantto mention that for every
incendiary bomb dropped, a fire is not started. In the pre-
sent war the practice has been to scatter the incendiary
bombs over the heart of the enemy’s cities. The average
city, however, has about 85% of its area devoted to parks,
roads, alleys, back yards, and front yards, leaving only
approximately 15% of the average city composed of some
incendiary composition. Now, if we assume that the aver-
erage bomber can carry 2000 of these small 2-pound
“Elektron” bombs, and that it is flying at an altitude of
5,000 feet with a speed of 200 miles per hour, and dropping
20 “Elektron” bombs per second; the bomber would travel
6 miles before it had expended its cargo of incendiaries.
It may be expected that of the 2,000 bombs dropped, only
about 300 will strike a house, a building or other com-
bustible target. Of the 300 bombs which strike possible
targets, approximately half will harmlessly glance off the
roofs or will fail to find combustible roofs. Thus, we see
that for every 2,000 bombs dropped over the average mod-
ern city, only approximately 150 bombs will find suitable
targets.

The English have an incendiary bomb whose opera-
tions and reactions are similar to those of the German
"Elektron” bomb. The British bomb is hexagonal in shape
and approximately twenty inches long and approximately
two inches from one face to the opposite face of the hexa-
gon. This bomb consists of a heavy steel nose plug, which
serves to make the bomb fall nose first, and a magnesium
alloy bomb body. It will be noted that this bomb has no
tail fin assembly to stabilize it in its earthward flight.

Another British incendiary which has its origin in the
presentwar, is the incendiary known as the ““CallingCard”’.
This incendiary consists of an absorbent paper saturated
with a mixture of gun cotton and phosphorus. These cards
are carried aloft in the bombers in a moist state and are
released while still moist. The small cards flutter earth-
ward and upon drying out, the phosphorus spontaneously
ignites setting fire to the gun cotton which burns for a few
moments. These incendiary cards start few fires when
dropped over the modern city; their greatest value is that
of destroying fields of dry grain and starting large grass
fires. If, however, the cards are printed with some attrac-
tive design on them, and the population is ignorant oftheir
use, the cards will be picked up as curiosities, and the
number of casualties will greatly increase. These "Call-
ing Cards” incendiaries will be left inpockets, vzill betaken
home and put in drawers, or will be placed in some other
unusual place, and upon drying out they will burst into
flame.

Liquid and solid oils have, as in World War I, once
again found their place in the present war. The Germans
have developed what is sometimes known as the ““oil drum”
bomb. Thisbomb consists simply of a huge oil drum filled
with either liquid or solid oils and some convenientfuze
arrangement. These bombs are much larger than any of

(Continued on page 125)
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ORDNANCE TRAINING ACTIVITIES

Prepared by: W. S. Johnson, 2nd Lt., Ord. Dept.
Secretary, The Ordnance School

ORDNANCE SCHOOL

On June 28, graduation exercises were held for
officer students completing courses of Instruction at The
Ordnance School. Major John D. Billingsley addressed the
graduating officers and presented them with certificates
of proficiency. Diplomas were presented to the officers
for courses as follows:

General Refresher..........ccccceevveevennene. 27
AULOMOLIVE. ..o 1
Artillery ... 4
Ammunition... 3
Small ArmsS......ccoceeeeeeeceeeeeeeeee 4

39

On July 8th, the Officer Candidate Course opened at
The Ordnance School, with 50 specially selected enlisted
men as students. These students were chosen from en-
listed men on active duty who had served at least six months
in active Federal service, who had shown ability to lead
men, and had satisfactory educational qualifications. Suc-
cessful graduates will be commissioned as Second Lieuten-
ants, Ordnance Reserve, and will be placed on active duty
in that capacity for oneyear after receiving their commis-
sions.

UNIT TRAINING CENTER ACTIVITIES

The month of June saw the first thirteen Ordnance
Companies formed at the Unit Training Center wind up
their training, assemble for Inspection by Major General
Wesson, and depart for their permanent stations. Toward
the latter part of the month, the advance cadre of the new
companies moved in, and were organized by their respective
company commanders.

Two days before the first thirteen companies were
scheduled to leave, Major General Wesson, as part of his
inspection of the entire Ordnance Training Center, made
an inspection of the Unit Training Center. All twenty-six
companies were Inspected In ranks by Major General

Wesson, as soon as he arrived at the Ordnance Training
Center. These newly activated companies looked as fine
on their first major Inspection as most old time units accus-
tomed to Inspections. The inspecting party later returned,
reviewed training methods of shop instruction, and ob-
served both indoor and outdoor displays of equipment.

Early In the morning of the 26th the truck convoys
of the old companies left the Unit Training Center and
started on their way. According to the Maryland State
Police, the convoys sped down U. S. 40, setting an example
for any outfit. Then all during the day and evening of the
26th, trains pulled intothe Proving Ground, and rolled away
carrying the troops thatdid not go by motor. As the trains
pulled away, the Unit Training Center bade them goodbye
with a farewell band concert. By thistime these companies
have arrived and are firmly established at their respective
home stations.

As soon as the old companies left, the new companies
took over the Unit Training Center and organized themselves
to receive their fillers. On July 1st, each company received
enough fillers to bring it toabout 90% strength. That same
afternoon they commenced their company military training
in anticipation of the day when they, too, would take the
field.

CENTRALIZED BASIC TRAINING
IN THE
ORDNANCE REPLACEMENT
TRAINING CENTER

By: W. R. Churchill,
141 Lt, Ord. Dept., Asst. D. M. T.

The Selective Service Trainee coming to the Ord-
nance Training Center will spend his first thirteen weeks
after induction in the training program at the Ordnance
Replacement Training Center. This thirteen-week program
is in two parts: basic training for the first four weeks and

Aftor Conoral Wesson inspected tho Unit Training Cantor he addrosood the reaalnder of tho troops,505!* Ordnance non of
the Ordnanco Training Contor, tho Ordnance Replacoaont Training Center, and tho Ordnanco School.
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advanced or specialist training for the next period of nine
weeks. During the period of basic training, all trainees
follow the same program regardless of previous experience
or special abilities. During the nine week period, the train-
ees are divided into specialist groups and given advanced
training to fit them for the various kinds of specialized
duties in Ordnance Field Service work. At the end of the
thirteen-week training course at the Ordnance Replacement
Training Center, the trainees are ready to serve in the field
as replacements for Ordnance mechanics, armorers, muni-
tions workers, etc.

For approximately ninety hours, or one-half of the
four-week period, the trainee receives basic training in
both military and technical subjects, planned and conducted
by a central organization known as the Department of Mil-
itary Training. This is centralized training, for which the
Department provides the instructing personnel and the
facilities.

The remainder of the four-week period is devoted
to such training activities as Dismounted Drill, Inspections,
Practice Marches, Physical Tralningand Pistol Marksman-
ship, which are conducted by personnel of the respective
training battalions. For these decentralized activities the
Department of Military Training serves to coordinate
schedules and facilities.

Resources of the Department of Military Training
are its instructing and overhead personnel, and its training
facilities and equipment. The instructing personnel are
specialists in their respective subjects, for the purpose of
achieving uniformity and a high standard of instruction.
The overhead personnel are also specialists in work such
as supply and clerical service, and the production of charts,
models, and other trainingaids, buttheir specialties serve
the instruction for all subjects. Personnel of the Depart-
ment are officers and enlisted men,.together with some
trainees who have demonstrated special abilities along these
lines. Finally, the training facilities and equipment are
partly used in common for all courses of instruction, and
partly restricted to the particular courses where they are
needed. In this way all resources of the Department are
best used to serve both the common and special require-
ments of the basic training program, which ranges from
strictly military subjects such as the Articles of War and
Interior Guard Duty to the technical subjects such as Ar-
tillery and Automotive Materiel.

Centralized training, withwhich this article is con-
cerned, is mass training, and its efficiency is tobe measured
in relation to the number of men who can be taught by this
method, better, and at less expense, than by group instruc-
tion conducted wholly within each battalion or company
organization. For example, the usual instruction group for
centralized training has been an entire company of 229
trainees. There are certain courses, such as Motor Ve-
hicle Operation, where the group is broken down for prac-
tical Instruction. However, in many other courses the in-
struction group has recently been enlarged to four companies
or about 900 trainees, and, at the same time, Instruction
methods have been improved to give better training to the
larger group. This is being achieved mainly by improve-
ment of visual training aids, some of which are shown in
the accompanying illustrations and explained below. Also
better selection and training of the specialist instructors
and their growing experience, together with the development
of a more dynamic instruction technique, will result in
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continued improvement of centralized training.

Mass training requires more of the instructor than
a thorough knowledge of his subject and good organization
of his material in correct sequence, to include all the
essential points within the required scope of the course.
To be effective, mass training also requires that the in-
structor present his subject so forcefully and interestingly
and, indeed, so simply, that he will not forfeit the attention
or understanding of the group at any time. Unless he holds
their complete Interest and attention, he is teaching nothing.
And, in this respect, the task becomes more difficult with
larger groups.

The visual trainingaids illustrated here show some
of the means used to increase the efficiency of mass train-
ing. For example, the wooden model, greatly enlarged,
shows the operation of the Sliding Wedge Breech Block.
The mechanism is simple, yet, before a large group, no
amount of oral explanation or sketches can show the operat-
ing principle as quickly and thoroughly as the model.

Oporating voodon modol of allding-vodgo brooch block

In the basic instruction in SmallArms, the objective
is to teach the simple nomenclature and functioning ofthe
most important parts. In this course the visual training
aids consist of a series of large schematic charts ofthe
various weapons, similar to the one illustrated of thecal.
45 Automatic Pistol. This is pictured together with the
small detailed drawing from which it was prepared. This
chart is 4 ft. by 8 ft. insize, and it clearly shows the parts
essential for an understanding of the basic principles of
functioning. All the parts shown are colored, for easy sep-
aration by the eye. This chart can be used effectively ina
hall accommodating 500 men.

Another course of instruction by centralized training
is the Organization of the Army. One of the objectives of
this course is to teach the branch Insignia, the mission,
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Schoaatlc chart: Cal. .U5 Autoaatic Pictol

weapons and field of operation for each of the Arms and
Service Branches. This involves teaching notonly certain
facts regarding the branches, but also the relationships
among them, which Is very important. For this task, no
better visual aid hasbeen developed than the general situa-
tion map, on which are placed, one by one with proper ex-
planation, enlarged models of the branch Insignia, together
with special symbols, such as the coast defense gun, to il-
lustrate the special missions of certain branches. This
gives a pictorial demonstration of the basic facts Inarmy
branch organization. The map Illustrated is colored and is
8' by 12" in size. It is used before an instruction group
of 1,000 trainees. The insert shows an earlier map, much
smaller, that formerly served for this course.

Pictorial demonstration of Army Branch Organization
and Insignia

In teaching Artillery, great emphasis Is placed on
nomenclature and principles of operation that are common
to all Artillery weapons. The subject Is developed onthe
basis of learning: What is a "cannon", what are its prin-
cipal parts, how does It operate? Thisisa method of teach-
ing artillery which the Ordnance School long ago found to
be very successful for elementary instruction. The same
method Is usedin the Replacement Training Center, before
proceeding to more detailed Instruction In various types of
artillery, and there has been developed aprogressive series
of visual aids, some of which are illustrated here. The
series consists of schematic models, full scale, to show

THE ORDNANCE SERGEANT 129

the development of artillery, from the catapult to the
75-mmgun. Each Important advance In the development of
artillery is illustrated in the series, and discussed by the
instructor as he builds up the modern gun, piece by piece:
tube, carriage, recoil mechanism, breech and firing mech-

Beglnning vith ths catapult

anism, etc. The details of other types and models are then
taken up with additional training aids, Including charts and
models, training films, and a firing demonstration with the
Field Artillery Trainer. The course concludes with an in-
spection of the weapons discussed.

This review briefly summarizes the Instruction
methods employed in centralized Basic Training at the
Ordnance Replacement Training Center. In addition to ex-
tensive use of appropriate visual aids, as described, many
courses include demonstrations and practical training.
In fact, whenever time and facilities permit, the trainees
are exercised inapractical demonstration of the knowledge
they have acquired. For example, there are practical ex-
ercises on Interior Guard Duty, Defense against Chemical
Warfare, Camouflage, Map Reading, and allied subjects.

It should be added that Instruction methods have not
crystallized, for efforts are continually being made to Im-
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prove the presentation of each subject in order to attain greater training efficiency.

75-™ Cun vith full ocalo ocho&ntlc taodol

DESERTERS

(Contlnuod from pago 107)
which he deserted requires the same action in each case
as the apprehension or surrender atthe same station from
whichhe deserted,as outlined inparagraphsa, <1>, (2), (3) and
(5), above, and in addition: --

a. Notification, by radiogram, of the commanding
officer of the station from which the soldier deserted of
the fact of his apprehension or surrender as required by
paragraph 15, AR 615-300.

b. Upon receipt of the above notification the post
commander must take action to: -

(1) Recall the supplemental payroll and transmit
all copies to the station at which the deserter Is held.

(2) Notify the local Quartermaster of the fact of
apprehension or surrender so that clothing being held will
not be disposed of without further instructions.

(3) Notify the commanding officer of the organiza-
tion from which soldier deserted, who then suspends any
actionhe may have been takingtodispose of personal effects
of the deserter under paragraph 5si,AR 615-300, and takes
action Instead to determine whether or not the deserter de-

sires these effects sent to him under the provisions of para-
graph 5fi, AR 615-300.

(4) Takeaction necessary to determine whether any
additional charges should be preferred against the deserter
due to developments since forwarding his reports to The
Adjutant General. If other charges should be preferred,
action must be taken to Inform the post commander ofthe
station at which the deserter is held of additional charges,
and supply him with evidence or take steps to have the de-
serter returned to the station from which he deserted in
order to try himunder anyand all charges necessary.

Application of Statue of Limitations (AW 39). - All
action just covered in regard to action to be taken, and
forms to be accomplished,are based upon the presupposition
that trial of the deserter is NOT barred by the application
of the provisions of Article of War 39. A deserter who has
been in desertion for aperiod inexcess of three (3) years,
who lived during that time within the jurisdiction of the
United States, and who was notatany time during that peri-
od not amenable to military justice, may not be tried for
desertion by court-martial, in time of peace. In a case of
this kind, the action to be taken consists of the following:

a- Confine the deserter until proof that the 39th
AW applies is received.
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b. Notify The Adjutant General of fact of apprehen-
sion or surrender as in 2. (2), above.

¢. Havephysical examination conducted as in a (3),
above.

d. Upon receipt of the deserter’s record from The
Adjutant General and verification of the fact that AW 39
applies, have deserter accomplish anaffidavit substantially
as follows (or as required by local regulations), andre-
lease him from confinement: —

“| certify that | deserted the service of the United
States at (place at which desertion occurred) on or about
(date of desertion) and that | surrendered (or was appre-
hended) and returnedto military control at (place of appre-
hension or surrender) onor about (date of apprehension or
surrender) and that during the entire period from (date of
desertion) to (date preceeding that of apprehension or
surrender) | resided within the continental limits of the
United States and was amenable to military justice during
the entire period.”

e. Report case to authority empowered to order
discharge under Section VII, AR 615-360. (See War De-
partment Circular No. 102, dated 1941).

AIRCRAFT BOMBS

(Continued from page 120)
this type used during the World War I. The advantages of
the ““oil drum” are five-fold:

Cheap and readily obtained.
Saturation of the target.

Usually a long period of burning.
Burn with a great deal of heat.
Easily ignited.

ghwNE

EUROPEAN BOMBS

Due to the nature of confidential reports, little can
be told of the present day European bombs. It is interest-
ing to note, however, that the Germans have contemplated
the use of bombs of approximately 3 tons in weight. Such
bombs would be used for the destruction of the public
utilities of our modern cities since their terrific blast effect
would destroy gas mains, water mains, sewer connections,
subway lines, electric and telephone communication lines,
and virtually every other public utility known tomodern
mankind.

ORDNANCE AMMUNITION

PRODUCTION OFFICE

(Based on information furnished by G. W. Boush, Capt.,
Ord. Dept.)

The feature article of this issue, “The Ordnance
District Office,” makes reference to fourteen Ordnance
District Offices. Actually, at the time the above mentioned

THE ORDNANCE SERGEANT 125

article was prepared, the district set-up consisted of thir-
teen Districts and one Region, making a total of fourteen
offices involved.

Toavoid any misunderstanding regarding the use of
the terms “District” and ““Region’’, the following definition,
furnished by Captain G. W. Boush, Ord. Dept., of the Ord-
nance Ammunition Production Office in Wilmington, Dela-
ware. “AnOrdnance Districtis aprocurementagency per-
forming the functions of contracting, purchasing, inspection,
acceptance and delivery for all varieties of Ordnance ma-
teriel, within a certain prescribed geographical area. An
Ordnance Region operates within the geographical area of
a parent district, performing the same functions as the
district office, but for onlya limited number of items or a
specified item of Ordnance materiel.”

There were only two Regions designated as such,
Los Angeles and Wilmington. An article pertaining to the
Los Angeles Ordnance Region appears in this issue.

The Wilmington Ordnance Region was established
in 1937 as a sub-office of the Philadelphia Ordnance Dis-
trict. It differed from the above definition of “Region”’,
since it had the specific purpose of procurement planning
orwar planning for munitions plants to manufacture smoke-
less powder, high explosives andauxlliary raw materials.
It performed no functions of contracting, purchasing, in-
spection, acceptance or delivery.

In 1940, theWilmington Ordnance Region was made
an independent unit to administer itself apart from the
Philadelphia Ordnance District. With the advent of the
current Defense Program, the planning work was super-
seded by the functions of engineering consultant and ap-
proving agency for plans, design, specifications and pur-
chase orders for the various munitions manufacturing plants
being built for the Government by private contractors. In
this connection, notice the article ““Powder for the Army
in a Hurry”, which began in the July issue, and continues
in this issue.

Recently the Wilmington Ordnance Region was re-
designated as the Ordnance Ammunition Production Office.
As such, this office is independentin respectto administra-
tion, but is responsible tothe Ammunition Division branch
of Industrial Service in the Office of the Chief of Ordnance.
Most of the contractors with which the office deals have
main or sub-offices in Wilmington, Delaware. The office
maintains an informal consultant or advisory service for
the various contractorsand acts in liaison capacity between
the office of the Chief of Ordnance and the private contract-
or.

IS THIS A CHALLENGE?

First Sergeant Michael A. Savine, 484th Ordnance
Company (Aviation) (Bombardment), of Borinquen Field,
Puerto Rico, writes to suggest that THE ORDNANCE SER-
GEANT obtain information regarding the time records of
various bombardment companies inthe handling of different
weights of bombs. THE ORDNANCE SERGEANT will be
gladto distribute this information ifthe different companies
will send it in. How about it, bomb handlers? How fast
are you? Let us hear from you.
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ITEMS

Prepared by: W. L. Boland, !st Lt., Ord. Dept.

Assistant Secretary, The Ordnance School

By order of the Secretary of War, “The Ammuni-

tion Storage Depot now being established at Texarkana,

Texas, is designated as ‘Red River Ordnance Depot’, and
the address is New Boston, Texas.”

1st
2nd
3rd
4th
5th
6th
7th
8th
9th
10th
11th
12th
13th
14th
15th
16th
18th
20th
218t
22nd
23rd
24th
25th
26th
27th
28th
29th
50th
51st
33rd
34th
40th
418t
42nd
44th
50th
51st

52nd
55rd
54th
55th
56th
57th
58th
59th
60th
61st
62nd
63rd
64th
65th
72nd
73rd
74th
75th
76th
79th
80th
81st

Ord..
Ord.

Ord.

Ord.

Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.

Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.

Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.

By order of the Secretary of War, the Ordnance

Ammunition Storage Depot now being established at Ken-
daia, Seneca County, Nev/ York, is designated as ““Seneca

Ordnance Depot.”

List of Ordnance Organizations at Their Stations
As of July 1, 19U1
Hov Ready for Combat

(MM), (PS)

SR

First Army
Third Army
Fourth Army
Fourth Army
First Army

11 Army Corps
111 Army Corps
I Army Corps
VIl Army Corps
Panama Canal Dept.
Hawaiian Div.
Philippine Div.
Third Army

V Army Corps
First Army
First Army

111 Army Corps
Panama Canal Dept.

First Army

Second Army
Second Army

2nd Cav. Div.
Third Army

Third Army

1st Cav. Div.
Third Army

VI Army Corps
First Army

Third Army

Puerto Rican Dept.
I Army Corps
Ordnance School
Panama Canal Dept.
Puerto Rican Dept.

Aberdeen Proving Gr.

First Army
First Army

Second Army
Second Army
First Army
Fourth Army
First Amy
Third Army
First Army
Third Army
Third Army
Hawaiian Dept.
Hawaiian Dept.
Hawaiian Dept.
Third Army
Third Army
Third Army
Third Army
Hawaiian Dept.
Philippine Dept.
Puerto Rican Dept.
First Army
Fourth Army
Second Army

Madison Barracks, N.Y.

Ft. Sam Houston, Texas

Ft. Lewie, Wash.

Ft. Ord, Calif.

Camp Edwards, Mass.

Ft. Monroe, Va.

Camp Haan, Calif.

Ft. Bragg, N. C.

Ft. Sill, Okla.

Corozal, C.Z.

Schofield Barracks, T.H.

Ft. Stotsenburg, P.I.

Camp Hulen, Texas

Camp Livingston, La.

Camp Stewart, Ga.

Ft. Bragg, N.C.

Camp Haan, Calif.

Post of Corozal, C.Z.

Camp Stewart, Ga.

Ft. Knox, Ky.

Ft. Sheridan, 11I.

Ft. Riley, Kansas

Camp Hulen, Texas

Ft. Bliss, Texas

Ft. Bliss, Texas

Ft. Oglethorpe, Ga.

Ft. Devens, Mass.

Ft. George G. Meade, Md.

Ft. Benning, Ga.

Ft. Buchanan, P.R.

Ft. Bragg, N.C.

Aberdeen Proving Ground, Md.

Corozal, C.Z.

San Juan, P.R.

Aberdeen Proving Ground, Md.

Ft. Jackson, S.C.

Delaware Ordnance Depot,
Pedricktown, N.J.

Savanna Ord. Depot, Proving Ground,lll

Ft. Knox, Ky.

Ft. Bragg, N.C.

Ft. Lewis, Wash.

Nansemond Ord. Depot,Portsmouth,Va.

Camp Blanding, Fla.

Raritan Arsenal, Metuchen, N.J.

Ft. Sill, Okla.

Camp Livingston, La.

Honolulu, T.H.,Ft. Shafter

Ft. Shafter, Honolulu, T.H.

Ft. Shafter, Honolulu, T.H.

Camp Shelby, Miss.

Ft. Benning, Ga.

Ft. Benning, Ga.

Ft. Knox, Ky.

Ft. Shafter, Honolulu, T.H.

Manila, P.I.

Puerto Rico

Augusta Arsenal, Augusta, Ga.

Fort Ord, Calif.

Ft. Bliss, Texas
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82nd
8Uth
95th

96th
101st
102nd
10Jrd
10Uth
105th
106th
107th
108th
109th
noth
111th
112th
1jth
115th
116th
118th
119th
120th

17th
18th
19th
20th

1st
2nd
5rd
Uth
5th
6th
7th
8th
9th
11th

440th
441st
442nd
445rd
444th
445th
446th
447th
448th
449th
450th
451st
452nd
455rd
454th
455th
456th
457th
458th
459th
460th
461st
462nd
46jrd
464th
48181
482nd
48%rd
484th
485th

675rd
674th
675th
676th
677th
678th
679th

Ord.
Ord.
Ord.

Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.

Ord.
Ord.
Ord.
Ord.

Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.

Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.

Ord.
Ord.

Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
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Benicia Arsenal, Benicia, Calif.
Lacarne, Ohio

Ft. Hancock, N.J.

Aberdeen Proving Ground, Md.
Camp Edwards, Mass.

Ft. McClellan, Ala.
Indiantown Cap, Pa.

Ft. George G. Meade, Md.

Ft. Jackson, S.C.

Camp Blanding, Fla.

Camp Livingston, La.C

Camp Forrest, Tenn.

Camp Claiborne, La.

Camp Joseph T. Robinson, Ark.
Camp Bowie, Texas

Camp Shelby, Miss.

Camp Shelby, Miss.

Camp San Luis Obispo, Calif.
Camp Murray, Wash.

Camp Blanding, Fla.

Ft. Dix, N.J.

Camp Barkeley, Texas

Ft. Benning, Ga.
Camp Polk, La.
Ft. Knox, Ky.
Pine Camp, N.Y.

Army Base, Boston 9,Mass.

90 Church St., New York, N.Y.
Baltimore, Md.

P.O. Bldg.,Atlanta, Ga.

Ft. Hayes, Columbus, Ohio
P.O.Bldg., Chicago, IllI.

Federal Bldg., Omaha, Nebr.

Ft. Sam Houston, Texas.

Presidio of San Francisco, Calif
West Point, N.Y.

Albuquerque, N. Mex.
Bangor, Me.

Boise, ldaho.

Bowman Field, Louisville, Ky.
Fresno, Calif.

Jackson, Miss.

Langley Field, Va.

MacDill Field, Fla.

McChord Field, Wash.
Manchester, N.H.

New Orleans, La.

Oklahoma City, Okla.
Orlando, Fla.

Salt Lake City, Utah.
Savannah, Ga.

Sunset Field, Spokane, Wash.
Tucson, Ariz.

Westover Field, Mass.
Pendleton, Oregon

Barksdale Field, La. (less 1 platoon)
Ellington Field, Texas
Lowry Field, Colo.

Langley Field, Va.

MacDill Field, Fla.
Savannah, Ga.

Hickam Field, T.H.

Hickam Field, T.H.

Howard Field, C.Z.
Borinquen Field, P.R.
Borinquen Field, P.R.

Ponce Field, P.R.
Wheeler Field, T.H.
Tallahassee, Fla.
Baton Rouge, La.
Charlotte, N.C.
Everett, Wash.

Co. (BM), Third Army
Co. (Depot) Second Army
Co. (Mant Ry

Arty ) First Army
Co. (* " " ™ First Army
Co. (MM), 26th Div. N.G.
Co. (MMm), 27th Div. N.G.
Co. (MM), 58th Div. N.G.
Co. (MM), 29th Div. N.G.
Co. (MM), 50th Div. N.G.
Co. EMMg, 51st Div. N.G.
Co. (MM), 52nd Div. N.G.
Co. (MM), 53rd Div. N.G.
Co. (MM), 54th Div. N.G.
Co. (MM), 55th Div. N.G.
Co. (MM), 56th Div. N.G.
Co. (MM), 57th Div. N.G.
Co. (MM), 58th Div. N.G.
Co. (MM), 40th Div. N.G.
Co. (MM), 41st Div. N.G.
Co. (MM), 45rd Div. N.G.
Co. (MM), 44th Div. N.G.
Co. (MM), 45th Div. N.G.
Bn. 2nd Armored Div.
Bn. 5rd Armored Div.
Bn. 1st Armored Div.
Bn. 4th Armored Div.
Service Co. First Corps Area
Service Co. Second Corps Area
Service Co. Third Corps Area
-Service Co. Fourth Corps Area
Service Co. Fifth Corps Area
Service Co. Sixth Corps Area
Service Co. Seventh Corps Area
Service Co. Eighth Corps Area
Service Co. Ninth Corps Area
Service Co. U.S. Military Acad.

GHQ Air Force - Bombardment
Co. Avn., GHQ Air Force
Co. Avn., n t
Co. Avn., " E
Co. Avn., B "
Co. Avn.,,
Co. Avn., t n
Co. Avn.,,
Co. Avn., " it
Co. Avn., u b
Co. Avn,,
Co. Avn.,,
Co. Avn.,,
Co. Avn.,,
Co. Avn.,,
Co. Avn.,,
Co. Avn.,,
Co. Avn.,,
Co. Avn,,
Co. Avn.,,
Co. Avn,, u
Co. Avn.,,
Co. Avn,, n
Co. Avn., u
Co. Avn., u
Co. Avn.,,
Co. Avn.,,
Co. Avn.,,
Co. Avn.,
Co. Avn.,,
Co. Avn,,
GHQ Air Force - Pursuit

Co. Avn.,,
Co. Avn.,
Co. Avn.,,
Co. Avn.,
Co. Avn,,
Co. Avn.,,
Co. Avn.,

Ft. Wayne, Ind.
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680th
681st
682nd
683rd
684th
685th
686th
687th
688th

689th
690th
691st

692nd
693rd
694th
695th
696th
697th
697th
698th
699th
700th

70let
702nd
703rd
704th
705th
706th
707th
708th
709th
710th
711th
712th
713th
714th
715th
716th
717th
718th
719th
720th
7218t
722nd
723rd
724th
725th
726th
727th
728th
729th
730th
731st
732nd
740th
741st
742nd
745rd
744th
745th
746th
747th
748th

Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.

Ord.
Ord.
Ord.

Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.

Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.
Ord.

32nd Ord.
35th Ord.
36th Ord.
37th Ord.
38th Ord.
39th Ord.
45th Ord.

Co.
Co.
Co.
Co.
Co.
Co.
Co.

. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.

. Avn.
. Avn.
. Avn.

. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn

. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn.
. Avn
. Avn.
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GHQ Air Force

Hamilton Field, Calif.
Windsor Locks, Conn.
March Field, Calif.
Mitchell Field, N.Y.
Portland, Oregon.
Selfridge Field, Mich.
West Palm Beach, Fla.
Meridian, Miss.
Eglin Field, Valparaiso, Fla.
(less 1 platoon)

Ellington Field, Texas.*
Las Vegas, Nevada, (less 1 platoon)
Gunnery School No. 10,

Panama City, Fla.
Hamilton Field, Calif.
March Field, Calif.
Mitchel Field, N.Y!
Selfridge Field, Mich.
Wheeler Field, T.H.
Albrook Field, C.Z. (1 platoon)
France Field, C.Z. (2 platoons)
Nichols Field, P.l1. (3 platoons)
Fairbanks, Alaska (1 platoon)
Eglin Field, Valparaiso, Fla.

(1 platoon)

- Air Base

Albuquerque, N. Mex.
Tallahassee, Fla.
Bangor, Me.

Baton Rouge, La.
Boise, Idaho.

Bowman Field, Louisville, Ky.
Charlotte, N.C.
Everett, Wash.

Ft. Wayne, Ind.
Fresno, Calif.
Hamilton Field, Calif.
Hartford, Conn.
Jackson, Miss.
Langley Field, Va.
MacDill Field, Fla.
McChord Field, Wash.
Manchester, N.H.
March Field, Calif.
Mitchel Field, N.Y.
New Orleans, La.
Oklahoma City, Okla.
Orlando, Fla.
Portland, Oregon.
Salt Lake City, Utah.
Savannah, Ga.
Selfridge Field, Mich.
Sunset Field, Spokane, Wash.
Tucson, Ariz.

West Palm Beach, Fla.
Westover Field, Mass.
Pendleton, Oregon.
Meridian, Miss.
Hickam Field, T.H.
Wheeler Field, T.H.
Albrook Field, C.Z.
France Field, C.Z.
Howard Field, C.Z.
Nichols Field, P.I.
Borinquen Field, P.R.
Ponce Field, P.R.
Elmendorf Field, Anchorage, Alaska

Ordnance Organizations at Their Stations
(As of September 1, 1941)

Second Army
First Army
First Army
First Army
First Army
First Army
First Army

Ft. Bragg, N.C.
Ft. Jackson, S.C.
Camp Forrest, Tenn.
Camp Shelby, Miss.
Camp Davis, N.C.
Camp Davis, N.C.
Camp Davis, N.C.
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46th Ord. Co. (MM), First Army
47th Ord. Co. (MM), First Army
48th Ord. Co. (MM), First Army
66th Ord. Co. (Am), First Army
67th Ord. Co. (Am) First Army
68th Ord. Co. (Am) First Army
69th Ord. Co. (Am), Second Army
83rd Ord. Co. (HM), First Army
85th Ord. Co. (HM),  First Army
621st Ord. Co. (Am), Second Army

630th Ord..Co. (Am),
632nd Ord. Co.
636th Ord. Co.

Second Army
Second Army
Second Army

Ft. Custer, Mich.

Ft. Ethan Allen, Vt.
Ft. F. E. Warren, Wyo.
Camp Forrest, Tenn.
Camp Stewart, Ga.

Ft. Bliss, Texas.
Camp Edwards, Mass.
Ft. Lewis, Wash.

Camp Bowie, Texas.

Ft. George G. Meade, Md.
Ft. Riley, Kansas.
Fort Ord, Calif.

Ft. Leonard Wood,. Mo-

LIBRARY

Conducted by: J. M. Kelleher, Staff Sergeant, Ord. Dept.

An Ordnance Technical Manual which has been
eagerly awaited, isthatonthe 75 - mm Gun Materiel, M1897
and Modifications, (TM 9-305). This supersedes TR 320-95,
March 25,1925 (including C1, datedJanuary 3,1927), and in
part TR 1305-A, February 1, 1933.

You will find that it is rightup-to-date and replete
with illustrations, Including those of ammunition and fire
control apparatus.

It is for sale by the Superintendent of Documents,
Washington, D. C., ............ Price 25 cents.

*kkkkhkkhk

Another technical manual of interest to Artillery
Sections is the 37 - mm Aircraft Gun Materiel, M4 (TM
9-240). The foregoing and an Air Corps technical manual,
“Bomb Racks, Tow Target Equipment, and Flare Racks”
(TM 1-500), will no doubt be of interest toAviation Ord-
nance personnel.

*khkkkkhkkkk

“Sound Locators, M1A1 to M1A8, Inclusive,” (TM
9-1661) and “Instruction Guide, Fuze Setter, T15 (For 90
- mm AA Gun, MI),” (TM 9-2641) are valuable aids in
maintenance and repair of fire control apparatus.

*kkkkhkkkk

““Chassis, Body, and Trailer Units,” (TM 10-560) is

the title and numerical designation of a technical manual
preparedunder the direction of the Quartermaster General.
Automotive maintenance personnel will be especially in-
terested in its contents, This manual is alsofor sale by the
Superintendent of Documents, Washington, D.C......... Price
15 cents.

*kkkhkkkik

Advance Information on Care and Preservation of
Seacoast Artillery published by the War Department, June
19, 1941, contains useful data on recoil fluids, lubrication
and painting of those weapons pending the publication of
Technical Manual 9-850.

*hkkhkhkik

Advance Information onthe 90-mmAntiaircraft Ma-
teriel, MlI, published bythe War Department, June 6, 1941,
contains pertinent data on this gun pendingthe publication
of Technical Manuals 9-370 and 9-1370.

*kkkkkhkkk

Have you read the July-August issue of Army Ord-
nance? If you haven’t this brief resume will give you an
idea of what you are missing.

First, a chartwhich showsthe tactical organization
of the Army. Second, the article by Major General Johnson
Hagood is certain to arouse much comment. Third, the ar-

(Continued on page 1?4)
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"LETTERS FROM THE FIELD"

116th Ordnance Company
June 9, 1941

Editorial Staff THE ORDNANCE SERGEANT
The Ordnance School

Aberdeen Proving Ground,

Aberdeen, Maryland

Gentlemen:

Your publication servesa double purpose as far as
I am concerned. | not only find valuable information as to
the work of the Small Arms Section, but am also becoming
better acquainted with the work of the other sections as
well. Too often the difficulty of finding understandable in-
formation on the work of the various sections discourages
any attempt toward education out of the section one is in.

As soon as our company returns to Fort Lewis, |
intend to use the series of articles on the MI rifle as a
basis for instruction of the selectees in the Small Arms
Section.

| haven’t seen the following information in any num-
ber of THE ORDNANCE SERGEANT, so will pass iton.

In the manufacture of the Ml rifle, the accelerator
is sometimes assembled upside down in the operating rod
catch. This causes the operating rod catch to release the
operating rod as soon as the follower starts down, thus
making it impossible to insert the loaded clip. This is
corrected by replacing the defective operating rod catch
with a correctly assembled unit.

This information was passed on to me by the ser-
geant in charge of the armory section of the 4th Ordnance
Company. | appreciated it, and am passing it on to you. |
hope someone finds it useful.

Sincerely,

MYRON F. OLIVER
Technical Sergeant
Chief of Armory Section
116th Ordnance Company

¥

Commentby SmallArms Section: The condition mentioned
in the above letter is true, of course, but in only avery
small percentage of cases. Although Sergeant Oliver’s
solution is satisfactory, it might be mentioned that the pin
may be removed andthe acceleratorturned over. Thus, no
additional unit will be required.

742ND ORDNANCE COMPANY AVIATION (AB)
Albrook Field
Canal Zone

June 13, 1941

Editor,

“THE ORDNANCE SERGEANT”
The Ordnance School,

Aberdeen Proving Ground, Md.

Dear Sir:

Will wonders never cease? It is now an actual fact
that the 742nd Ord. Co. Avn. (AB), has rendered a negative
report on the marital status of this organization. The re-
port included the company commander and all 1stthree
graders.

Without the often present ““apron strings” the ma-
jority of bachelors are in an askance mood, whether or not
the War Department might cast quizzical eyes on this or-
ganization for the role of performingin some distant base,
(not inferring thatwe are close to the blessed shores of our
homes). But we don’tbelievethatmuchfarther would make
an awful lot of difference to us. So let come what may, at
least we are prepared in the above mentioned manner |

C. Z. KCROHN
Technical Sergeant
742nd Ord. Co. AVN. (AB)

***‘

AIR BASE HEADQUARTERS
OFFICE OF THE BASE ORDNANCE OFFICER

Albrook Field, Canal Zone
June 6, 1941

Editor,

“THE ORDNANCE SERGEANT”
The Ordnance School,

Aberdeen Proving Ground, Md.

Dear Sir:

Not having the gift of originality | will open this
letter in the customary manner, at the same time, however,
hoping you will overlook my deficiency in that respect.

In an earlier edition of THE ORDNANCE SERGEANT
you requested letters from Ordnance Sergeants in the field.
WeH, here comes Albrook Field gliding in ona bomb trailer.

On April 1 ofthisyear, we had four newly organized
Ordnance Companies, made up almostentirely of personnel
transferred here from line organizations. It was found
necessary to start up schools immediately (if not sooner).

Captain J. G. Zierdt, Ord. Dept., whowas Base Ord-
nance Officer, Ordnance Property Officer, 12th Wing Ord-
nance Officer, acting 19th Wing Ordnance Officer, and com-
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Front row, loft to right: S. Sgt. Heator, S. Sgt. Davie,

S. Sgt. Long,T. Sgt. Kirohn (Inetr.),T. Sgt. McArthur, let

Sgt. Caulfield, S. Sgt. Hamon; center row,left to right:
Corp.Yingling,Corp. WIllllanaon,Pvt. 1 Cl. Patteraon, Corp.
SilvoetrOjPvt.Scott: top rov, loft to rlght:Sgt. Carathere,
Corp.Lothridge,Pvt.Stovonoon, Pvt.Coatakoa, Pvt. Stronigan.

manding the 483rd Ord. Co. Avn. (Bomb), 697th Ord. Co.
Avn. (Pur), 742nd Ord. Co. Avn. (AB), and 744th Ord. Co.
Avn. (AB), was also, in addition to his other duties, Pres-
ident of the Albrook Field Officers’ Club, Chairman of the
Entertainment Committee, and Mess Officer at the Officers’
Club. As a side line, he also performed the duties of Base
Chemical Warfare OfficerandDIsbursingAgent Officer for
the Ordnance Companies and Chemical Warfare Service
Troops atthis station. He didgetabreak, though, by getting
relieved of his duties as Adjutant.

Well anyway, under his able supervision we soon
had a course running full blast in Depot and Supply, Auto-
motive, and Small Arms. Yours truly being Chief Clerk
for the above mentioned organizations, was naturally elected
to conduct the Depot and Supply course. Now | know where
the saying originated, "Oh, for the life of a sailor.” Depot
and Supply was condensed to 25 school days.

In order to keep from boring you to death I will cut
this short at this time. Enclosed are a couple of pictures
of the future Ordnance Sergeants who graduated from the
Depot and Supply course. | wish them LUCK. The tent
was our little red school house.

In closing,the men of this organization voted unani-
mously for you to continue the march on the rejuvenated
Ordnance Sergeant. Everyone thinks it’s the TOPS, but
no matter what kind of paper keep it up and at em.

Long live THE ORDNANCE SERGEANT, so he may
add the flame.

Sincerely yours,

CHARLES Z. KIROHN,
Technical Sergeant
742nd Ord. Co. Avn. (AB)
Albrook Field, C. Z.

o %y

Don’t you have a photo which has some Ordnance
interest? Send it in; it may Interest others.

101st ORDNANCE COMPANY
26th Division
CAMP EDWARDS, MASS.

THE ORDNANCE SERGEANT,
Aberdeen Proving Ground, Md.

It is a pleasure to contribute in any way to THE
ORDNANCE SERGEANT, a publication which we at Camp
Edwards have read with great Interest. This publication
should be helpful to all members of the citizens’ Army
connected with the Ordnance Department.

In taking our place with the Ordnance Units of the
Regular Army, we have found a most excellent spirit of
mutual understanding and cooperation. While Camp Edwards
has only a small detachment of the 1st Ordnance Service
Company and are entirely lacking of the necessary equip-
ment to represent Ordnance at thispost, nevertheless, the
101st Ordnance Company has been cooperating to the full-
est extent in the use of their shop equipment, so that the
greatest percentage of major repairs are handled com-
pletely at this post. It is natural that our company as a
whole has a feeling that we are taking an Important part
in the plan for National Defense, and that we are daily
proving to ourselves aswell as tothe entire command that
we are fully qualified to function as an active Ordnance
unit.

It is the definite feeling that one year of active duty
will prove beneficial to the company instriving to approach
the point of perfection expected of them. However, a longer
period of active duty of fromtwo to three years would bring
them as near as possible to thatultimate perfection desired
as an aH 'round Medium Maintenance Company.

Training of Selectees, for Instance, as instrument
repairmen, is one which takes a long period of time to de-
velop, and a long period of time is necessary due to the
varied types and kinds of instruments used by an Infantry
Division. Inasmuch as most of the Regular Army Ordnance
units are filled with Selectees, as ourselves, it is felt that
the Regular Army is no different from ourselves, and that
we can learn much from each other.

Inquiries have been made as to what thoughts are
presented when the men will return to their home stations,
and it has been found that a great many would like to con-
tinue their present assignment, due to the Interesting type
of work in which they are engaged. Some, however, have
given thought to the amount of wages that they wiU receive
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upon returning to civil life, due to the training that they
will have received in this company.

| hope that the information disclosed is somewhere
near the thoughts that you desired, and trust that the 101st
Ordnance Company (MM) will receive its share of the good
publicity in THE ORDNANCE SERGEANT.

Very truly yours,

EDWINA. SMITH
1st Lt. (FA), Ord. Dept.,
Commanding

*kkk

Key West Barracks, Fla.
June 17, 1941

THE ORDNANCE SERGEANT,
The Ordnance School,
Aberdeen Proving Ground, Md.

Not that it matters to the undersigned, but it is be-
lieved that Technical Sergeant G. W. Akers' Depot and
Supply article in the May issue of THE ORDNANCE SER-
GEANT made an error. In the first place, burlap, jute,
8-0z., 72-inch, is not listed in Group L-I. And in the sec-
ond place, burlap is notissued by the Ordnance Department
for the purpose of coveringeither 6 x 6 or 6 x 10ft. target
frames. He will find, however, in Group L-I, Cloth, tar-
get, 72-inch, for the purpose of covering target frames.
He may, in order to check my experience, consult Tech-
nical Regulation 1395-A, inregards to burlap and why burlap
is used and a product of issue.

Burlap, jute, 8-0z. is listed in K-I. Its usage is
explained as to clean bores of cannon. It is wrapped around
and sewed to sponge heads, brushes, bore, bristle, etc., in
Field and Coast Artillery, for washingand oiling the bores
after firing. This is the only reason burlap is issued in the
Ordnance Department.

I have just received 70 yards of burlap, jute, 40-inch,
from the Commanding Officer, Augusta Ordnance Depot.
Requisition was submitted for same under K-I, routed
through the Ordnance Officer, 4th Corps Area for supply.

Hope this causes no “‘stink’, and | invite your
attention that | consult all articles in THE ORDNANCE
SERGEANT.

OSCAR DAVIS,

Technical Sergeant
Det., 4th Ord. Service Co.

Editorial Note: Technical Sergeant Akers is now tempora-
rily absent from The Ordnance School, but in his absence
the following comment is furnished by Staff Sergeant William
L. Wise, Instructor, Depot and Supply Section:

“With reference to the attached ‘correction’ from
the field, we do not stand to be corrected. It is suggested,
for the information of the writer (and all readers-Editor)
the following be published:

“There is in Technical Regulation 1395-A specific
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instruction as to the use of burlap for covering for breech
and muzzle of cannon and to cover sponges for cleaning
bores of cannon, of which we are aware and duly respect.
This particular burlap is listed in Standard Nomenclature
List K-l as an item of issue by the Ordnance Department,
and is for the use as above specified.

“However, if the writer will turn to page 26, SNL
L-1, dated March 28, 1939, and look under the heading on
that page of ““Miscellaneous Equipment and Supplies’, he
will find listed there — “BURLAP, jute, 8-o0z., 72” ,yd.,
(required in musketry practice)’, with an asterisk (*) op-
posite the item inthe ““Note Symbol” column. Explanatory
note of the asterisk (*) states, “Items indicated by an as-
terisk are purchased locally, other items are stored and
reviewed in their respective group.” This item was used
as an example for the article inquestion and is relevant in
every respect to the article.”

'k"'k

Omaha, Nebraska
June 21, 1941

THE ORDNANCE SERGEANT,
The Ordnance School,
Aberdeen Proving Ground,
Maryland

Dear Sir:

Please allow me to offer my heartiest congratula-
tions on the rebuilding of THE ORDNANCE SERGEANT for
I think you are indeed doing an excellent job.

As | read the magazine | found two articles which
especially interested me - History of the Development of
Field Artillery Materiel - andthe Editorial about Washing-
ton, D. C., andthe Arlington Cemetery. Since visitingthese
two places | have read some things about Arlington Cem-
etery and the tomb of the unknown soldier that were of par-
ticular interest to me and I’ll pass it on to you for any use
you may have for it.

The following information was obtained from the
1941 copy of the World Almanac and from an article which
appeared in the Recruiting News some time back.

There is held atthe Arlington Cemetery an average
of more than four funerals per day (no burials on Sundays
or holidays). The first burial of a soldier in this cemetery
was that of a Union soldier from Pennsylvania, on May 13,
1864. Up to June 17, 1931, 48,014 persons had been buried
there. There are over 408 acres of ground, more than 10
miles of surfaced roads, and 3 miles of sidewalks in the
cemetery. More thantwo million people visit the cemetery
each year and more than a millionand a half of these visit
the tomb of the Unknown Soldier. This tomb is constructed
of Yule Colorado marble, weighs 72 tons, is 8 ft. wide, 13
ft. 11 in. long, and over 8 ft. high. On the east end of the
tomb, in low relief, are three figures - two women re-
presenting victory and peace, and one male figure — valour.
On the west end are the words “HERE RESTS IN HONORED
GLORY AN AMERICAN SOLDIER KNOWN BUT TO GOD.”

Truly is “he” known but to God, for every possible
precaution has been taken to insure the Unknown Soldier’s
perpetual anonymity. No one will ever know who he is,
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from where he came, the organization with which he served
““over there” when struck down, or anything about his back-
ground, history or racial strain.

All America knows of and honors its Unknown Sol-
dier who represents the many hundreds of unidentified and
unidentifiable dead among the more than 50,000 American
soldiers who made the supreme sacrifice in battle action
during the World War.

InFrance are six military cemeteriesofthe A.E.F..
another in Belgium and another in England.

Most of the little white crosses in our overseas
military cemeteriesbear an identifying legend showing the
name, rank andorganization of himwho sleeps beneath the
sod of that country which he died to help defend. But on
many of those tiny white crosses there is nothing but a
pitiful little number, and the same legend, ““Here Rests in
Honored Glory an American Soldier known but to God,”
which appears on the tomb of the Unknown Soldier in Ar-
lington Cemetery, Virginia.

Late in October, 1921, one body of such an unknown
soldier was disinterred from each of four of these overseas
cemeteries - Aisne-Marne, Meuse-Argonne, Somme, and
St. Mihiel. These four bodies were conveyed by a special
guard of honor to the town -of Chalons-sur-Marne where,
at the City Hall four- catafalques had been made ready and
the four caskets containing the bodies, received.

As these bodies wereplaced in the City Hall all of
the forms pertainingto their burial, containing all the bare
fragments of information about the dead men; where, when,
and how he was found dead on the field of battle, what efforts
had been made to identify him,etc..were solemnly destroyed.
At the same time, the duplicate records pertaining to each

R. O. T. C. CAMP

(Continued from page 105)

tennis, golf, badminton, volleyball, horseshoes, and even
table tennis. Boats are available for those who enjoy row-
ing, and the opportunity has not been neglected.

Camp authorities and students alike believe that the
camp schedule has been a most beneficial one. There is
no doubt that the students will leave the camp, either to re-
turn to their homes or to accept active duty assignments,
greatly benefited, both mentally physically.

AAAAAAAAAAAAAAAA

"MACHINE SHOP NOTES"

(Continued from page 115)
chined and scraped to have a true plane top surfacewith
square sides. This plate provides a flat surface onwhich,
and from whichtowork. A hammer, usually light inweight,
aprick punchand center punch, ascriber, apair of dividers,
a combination set with twelve inch blade,square head and
protractor head, and a surface gage. If available, aheight
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of these unknown soldiers, known onlyby assignednumbers,
were destroyed in Paris and in Washington.

On the morning of October 24, 1921, the Quarter-
master officer, with a specially selected detail of French
and American soldiers, rearranged the caskets, placing
them about the room in such a fashion as they saw fit and
thus further insuring that none could be identified by its
previous location.

Each of the four caskets rested on alike catafalque
draped with an American flag.

The military guard of honor outside came to ““Pre-
sent Arms.” One American Soldier (Edward F. Younger,
Hg. Co., 2nd Bn., 50th Inf.) entered the chamber, alone. In
his hand, as he entered the chamber to make his selection
of the One Unknown, he carried a spray of French roses.

While the French military band outside played a
hymn, he paced slowly about the four caskets in the cham-
ber. Several times he walked about the chamber before,
finally, he halted before one of the caskets, gently placing
the spray upon this casket he had chosen. So was our Un-
known Soldier selected, for time and all eternity to be
““Known but to God.”

Keep up the good workfor I shall be looking forward
to seeing each copy.

Sincerely,

. L. BRASHEAR
Technical Sergeant

Ord. Office, Hg. 7th C.A.
Omaha, Nebraska

gage will add considerably to the accuracy of the work.
With these tools anyplain layout job, and many of the more
complex ones, can be accomplished.

Layout work can be a simple procedure, depending
entirely upon the intelligent reasoning of the man doingthe
job. The whole routine is merely the drawing of a series
of lines, either curved or straight, on a piece of stockfor
the machinist to follow in machining operations.

The process for gaining the ultimate result of ama-
chine operation may vary, even thoughthe underlyingprin-
ciple remains the same. This principle is to work from a
constant point, or a point which doesn’t change, eventhough
the work is shifted in layout procedure. The surfaceor
bench plate usually serves as the constant, and measure-
ments started from any spot on the plate can be retraced
in case of error.

After setting the work on the surface plate, a ““base
line”” should be drawn. To this base line other lines may
be referred. Itisindispensable for releveling or resquaring
work which has been shifted. To scribe lines on thejob,
the dimensions may be transferred from the print to the
work by adjusting the point of the surface gage to the scale
of the combination square. Intersection lines may be layed
off by measuring from finished surfaces, previously located
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squares, or by a divider from a given point. Angular lines
are layed off with a bevel protractor.

Centers of circles are indicated by a rightangle
intersection of two straight lines. A prick punch mark is
made at the intersectionand isused asa center for oneleg
of the dividers when scribing the circle. The dividersare
set to a scale to the required radius. After the circle has
been scribed a deeper center punch mark acts as an excel-
lent drill guide.

Lines scribed on layoutwork mustbe clear and dis-
tinct. Double or blurred lines are not only bad formbut
cause inaccuracies inthe machining operations. When there
is a chance of the lines being obliterated, as on a rough
casting, prick punch marks one quarter of an inchapart
along the lines will make the pattern more permanent.

Checking a layout as a final step before machine
operations will save manyascrapped job, wasted material,
and lost time.

>

LIBRARY

(Continued from page 129)

tide by Lieut. Col. J. K. Christmas on the new medium tank,
and the article, “Industry atArms” is well illustrated and
makes good reading. Lastly, Mr. Charles Hiller, Jr. pres-
ents a brief history of the development of the modern Scout
Car.

U il o

“Testing the Medium Tank, M3” is the title ofa si-
lent 16-mm training film produced here at the Proving
Ground.

Art Of Loading
Shells And Bombs

by Mark S. Watson
Reprinted with permission of The (Baltimore) Sunday Sun
Magazine.

When the Radford Powder Works, in southwestern
Virginia, started production late in March, it marked, in
effect, the first step in a process which is carried out at
the Ravenna Ordnance Works.

In the same way, when the government’s big TNT
plants at Sandusky, or at Wilmington, Ill. finally turned out
their first lots of that high explosive, it was not an end in
itself at all. The TNT is sent to Ravenna for further pro-
cessing.

Likewise, a black powder factory is making its
quick-flaming product for use at Ravenna. So is a plant
which produces tetryl, and another which produces lead
azide, and another which produces fulminate of mercury or
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a variant of it. So are a host of other plants which make
steel products, and brass and copper, and aluminum, and
even such everyday things as paper and wood and fiber con-
tainers and paint. Even adhesive tape (yellow, not red, one
hastens to add), to the extent of 1,000,000 yards a month.

All of these items are moved to Ravenna, just as
were many items of machinery and machine tools, and
8,000 operatives -- 4,000 of them women — to assemble
all these parts into the finished product. That product’s
sole purpose is toblow itselfup, and.initsown destruction,
to demolishthe enemy’s ships or fortifications or factories.

For Ravenna is one of the government’s largest
plants for the loading of artillery shells and bombs --rang-
ing from a few pounds to a full ton. It is larger than the
largest we had duringthe firstWorld War, and is expected
to be much more efficient, thanks to progress in theart of
making high explosives.

It is an art which is little known to most of us. In
peace time, our commercial industries make very little
high explosive, almost none save the various dynamites --
and it happens that dynamite is very little used in war,
owingto itstricky qualities. Thatiswhythe army and navy,
almost alone, must maintain even in peace time their con-
stant arsenal activities, small as they have been, to fur-
nish the seed which inwar canbe forced into sudden growth
such as we are now witnessing.

How great is that growth is suggested by the fact
that when Ravenna’s first unit opened operations early in
July (two months ahead of schedule) it had a capacity ten
times as great as the army’sexisting capacity. There later
will be two other such units at Ravenna. And there will be
four other government-built plants within the year.

What is the art of making and loading artillery shells
and bombs? ™

Obviously it is complex,for it would take ten months
to getthe firstunit started,buta cursory and much simplified
description of it is worth the giving.

The cannon uses two sorts of ammunition. One is
“fixed,” very much like that which is used in a rifle or
shotgun. That is, within a single metallic cartridge case
are both the bullet or shot (the projectile) and the pow-
der whose explosion drives the projectile from the gun.
This powder is the propellant charge.

In the second type of cannon, the projectile andthe
propellant are separate. That is, the propellant force is
provided by powder packed in carefully measured bags,
sewed together but capable of being snatched apart so that
the gun will use just enough to send its huge projectile to
tire required distance, and no more. Powder is expensive,
and too much of it will ruin the gun barrel.

The projectile in thissecond instance is a separate
item. It is flung from the gun by the powder charge, as
stated. But when it hits the target, or at some determined
time after impact, the projectile itself explodes with a
crash of its own, far mightier than that which the propellant
powder had given. It is a crash so mighty that the project-
ile’s steel walls are shattered, and the whole area about
it (the target) whether itbe earth or stone or steel, is torn,
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bringing death and destruction and ruin — perhaps to a
whole ship.

What is Inside the projectile toproduce this result?
And how does it get there?

To both guestions Ravennaprovides the answer, for
at Ravenna are finally mixed the various elements which
combine to make up the army’s great artillery shells or
the air corps’ mighty bombs, whose ultimate use will be
exerted no one knows where or when. Besides the two
varieties of shells referred to, Ravenna will make aerial
bombs of many sizes, ranging from the small 50-pounders
for fragmentation to the huge 2,000-pounders for demolition.

A typical shell for the 75-millimeter cannon looks
very much like a very large rifle cartridge, approximately
three inches thick and two feet long, and weighing 20-odd
pounds. The smokeless powder propellant is all contained
at the butt end, of course, taking up nearly half the shell’s
total length. This powder Is Ignited by the explosion of the
“primer””, a mixture of fulminate of mercury and potassium
chlorate, which itself Isignited by the initial blow from the
gun’s firing pin. Instantly upon that impact, the powder
bursts into flame and the projectile half of the cartridge
(as with the rifle) istorn loose and violently propelled from
the gun’s muzzle toward thf target.

What does this projectile section look like? It isa
long cylinder with anarrowingfront end, at the tip of which
is another firing pin. This latter is not disturbed by the
gun’s own discharge; its function is, rather, to explodethe
projectile itself, automatically, only when the firing pin it-
self is driven violently against the target.

Nothing happens to the steel-cased projectile while
it is in mid-air. That is the special virtue of TNT, as
opposed to dynamite. It canbe handled without injury to the
gun crew, even whenwithina foot of it there is an explosion
of powder sufficient to drive the projectile itself as much
as twenty miles.

How is the projectile constructed, inside its steel
shell? The largest part of the interior chamber is filled
with TNT. Within it is a recess, inwhich is the “booster,”
composed of tetryle,a chemical far more explosive than TNT.
Ahead of the booster is a "detonator” filled with a mixture
of tetryl and some still more explosive substancesuch as
lead azide or fulminate of mercury, and ahead of the ““de-
tonator” is the projectile’s “primer,” which is filled with
fulminate or some other very high explosive which serves
the same purpose, i.e., to set off the larger quantity in the
detonator -- andthusthebooster,andthus the main charge.

Why not use just one charge of TNT? It wouldn’t
gooff. Why not, then, one single charge of fulminate? That
would go offall right, butatwhata cost. For fulminate costs
about $3.25 a pound and TNT now costs 17 cents a pound--
which, incidentally, is less than a third of what it costus
in 1918.

The mighty rupturing force is that of the TNT,a
truly marvelous explosive, whose own making is a story
in itself. It comes from sulphuric acid, plus nitric acid,
plus toluol. This last substance used to come from coke
ovens, so that the available quantity was determined by the
steel business itself. Now it is extracted from petroleum
— it is the same stuff which produces anti-knock qualities
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for gasoline — and in almost infinite quantities.

How are these destructive agents assembled in one
small shell? It seems like magic, but the ordnance people
regard it as an everyday business, which can be carried on
by semi-skilled labor, except, of course, for the technicians
and the supervisors. Half ofthe 8,000 employed at Ravenna
are women, whose hand skill is needed in handling the tiny
metallic parts which make up the projectile’s fuze (the
device, which will delay the explosion ofthe bursting charge
a desired length of time.)

The secret is in the breaking down of the whole e-
laborate process into a series of simple steps, much of
which is a check onthe one previously performed. The fact
is that, despite the tamed fury of these explosives which
are handled, there are few accidents in loading plants, and
those chiefly -- solely, says one expert -- from lightning.
Hence lightning arresters abound at Ravenna, in and on top
of all the 456 big igloos, earth-covered, which house the
finished shells.

All the components of the shells, save for some
metallic parts which are punched out locally, come to
Ravenna in finished form. This is not a manufacturing but
an assembling plant. Yet in the assembling of all the parts
of a 105-mm. shell there are nofewer than thirty-five sep-
arate steps -- which suggests how far we have gone in the
art of mass production, which is fundamentally a matter of
splitting up a large job into a great many parts.

Also it is interesting tonote thatin a 105-mm. shell
there are fifteen major separate parts (amuch larger num-
ber of minor parts). And, of those fifteen, six parts are
related solely to safety. That is why shell-making is re-
latively safe, in American factories, but not in all other
countries. That also is why it is expensive. If there were
included only the parts necessary to explode, the job would
not take over atwentieth the time per shell -- but we would
kill a good many of our ownworkersand our own gun crews.

The materials for assembly are brought into one end
of the great assembling plant and methodically place so
that they will flow smoothly and steadily and perfectly timed
to the proper points of assembly. The metal caseshere,
the powder, in its Radford packed kegs, here; the TNT in
crystal form, in rectangular cartons here; the higher ex-
plosives, each carefully in its own place, here; the many
parts of the “fuze,” in exact sequence, here and here and
here.

The largest single force is that which assembles
the fuze, so that the whole thing, with all its fearfully ex-
plosive elements safely confined, is ready to be attached
as a unit to the larger chamber which holds the propellant
powder. Another large force is that in the several melt-
ing and pouring plants, where the crystal TNT is brought
to the exact temperature where, fully melted and purified,
it pours smoothly.

Another, of course, is that which places the exact
amount of smokeless powder in the larger chamber, near-
est the butt-end of the shell, occupied solely by the pro-
pellant and its primer. All of the several working groups
operate smoothly and almost automatically each person
limited to one stated task. It is the management which
links these tasks smoothly.
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The empty projectlie cases are up-ended on a plat-
form,perhaps 100 in a lot. In each empty mouth is placed
a funnel, and over the whole pattern is stretched a “bib”
to keep the liquid TNT from slopping on the outside. Then,
from a large bucket carried by hand, a workman pours the
yellow, viscous fluid (at 81 degrees Centigrade) into the
funnels and so into the shell cases. Then it cools and, with
no ceremony whatever, a man with a wooden mallet knocks
off the funnels and the extruding TNT. It sounds suicidal,
but it isn’t.

At the next stop a cavity isbored in the now brick-
hard TNT. In the cavity is set the metal container of the
“booster.” Then the whole fuze — which meantime has
been methodically assembled, bit by bit by the women
workers — is screwed to the shell case, and the whole de-
vice is ready tobe painted, dried, marked, wrapped in pap-
er, bound in tape, put in the fiber container along with an-
other shell, making a total weight of about sixty pounds,
and sent off to the igloo for storage, until such time as the
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army calls for a shipment.

There have been inspections all along the way, many
of them automatic in themselves, in that if a part does not
fit, obviously something iswrong, and the doubtful part and
the doubtful shell are putaside. There canbeno uncertainty
in this business.

The bombs are much easier to make. Moreover,
they are far fewer. An army which would use a million
shells on a given mission would be unlikely to use more
than a few hundred large bombs. But each bomb cando
mighty damage. So can each of the great railway gun’s
shells, which cost something like $3,000 each.

Which is the most perilous single part of the pro-
cess? None is especially tough, an old ordnance man as-
sures you. ““A kettle, abucketandafunnel are all youneed
—and maybe a thermometer to make sure you’re just at
81 degrees Centigrade,” he remarked almost with a yawn.

"MATERIALS AND METHODS"

PART 1!

In the preparation of a magazine of this
type, the Editor usually findsthat he has a space
of from afraction of a page to almost four pages
at the end of each issue which must be filled with
something. One purpose of this column is to fill
this space. Some months it will be long; some
months it will be short; other months it will not
be necessary at all.

But it will serve another purpose as a
“filler””. More important than the space it fills
in the back of the magazine will be the space it
fills in the back of your head. Refer to it now
and then, for it will contain little facts which you
can place in your mental storehouse for future
use. It will broaden your general knowledge, we
hope, and thus will serve a useful purpose.

NOTE: Items underscored will be discussed in
later paragraphs.

1. COPPER, in its alloy with tin, which makes it
bronze, was probably the earliest metal known to and used
by man. So extensive and characteristic was its use in
prehistoric times that one of the early epochs is known as
the Bronze Age. Most of the Roman supply came from the
island of Cyprus, and the metalwas called aes cyprium by
the Romans. Gradually this name was shortenedto cyprium,
and later corrupted into cuprum, from which the English
word copper is derived.

2. COPPER is a brilliant metal of a peculiar red
color. It takes a high polish, is malleable to a high degree,
and is ductile. It is next below iron in tenacity, exceeding
both gold and silver in that quality.

3. The MELTING POINT of copper is stated by

various authorities as from 1000° to 1200°. Its freezing
point is about 1085°. Its boiling point is variously given
as between 1980° and 2310°. The molten metal is sea-
green in color, and at higher temperatures it vaporizes
and burns with a green flame.

4. POROUS CASTINGS result in copper unless
special precautions are taken. The molten metal absorbs
carbon monoxide, hydrogen and sulphuric dioxide. In the
cooling of the metal these occluded gasses are liberated,
causing porous castings.

5. VERDIGRIS forms a coating over copper in
moist air containing carbonic acid, although copper is not
affected by exposure in dry air. When heated or rubbed
copper emits a peculiar disagreeable odor.

6. BLOOD of man and of other animals shows
traces of copper. It is widely distributed in nature, being
found in most soils, inferruginous mineral waters and ores.
It has been found in seaweed, straw, hay, eggs, meat, cheese
and other foodstuffs. Traces of it are often foundin the
liver and kidneys.

7. ALLOYS of copper are common and are im-
portant in the arts. Itunites with almost all other metals.
The principal alloys in which it forms a leading ingredient
are brass, bronze and German or nickel silver.

8. MALLEABLE substance isthat whichis capable
of being hammered or rolled out without breaking.

9. DUCTILE substance is that which is capable of
being drawn out, as into wire, for which copper is used
extensively.

10. TENACITY is the ability to holdtogether, as in
asubstance, suchas copper, having great cohesiveness. It
willbe noted that while these three words,malleable, ductile,
and tenacity, are more or less synonomous, each relates
to a slightly different quality possessed by copper.



