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  EDITOR’S NOTE

  G. M. BARNES’

  WEAPONS OF WORLD WAR II

  by Dr. Jim Casada

  The son of Frank and Selinda (LaCross) Barnes, Cladeon Marcus Barnes was born in Vermontville, Michigan, on June 15, 1887. After high school, Barnes enrolled in the engineering department at the University of Michigan. He graduated with high honors in 1910 and entered the Coast Artillery Corps, where he specialized in artillery and ordnance. After being made a lieutenant, Barnes was ordered to Sandy Hook, New Jersey, for duty as a proof officer, and from that point onward he progressed steadily through the ranks as an army career officer. Most of his professional life, from the time he was moved to Washington, D.C., at the level of captain, was devoted to research and development work with weaponry. Obviously, given the fact that he eventually rose to the rank of major general, he was a man of considerable ability and, as some of his achievements clearly show, towering intellect.

  In 1939, a few years before America’s entry into World War II, Barnes assumed the first of several top positions in the Office of the Chief of Ordnance, focusing particularly on research and development. The book being reprinted here is a direct offshoot of these efforts. Among the more noteworthy of his endeavors with the Ordnance Department was designing and developing the 60-ton Sherman tank with its 75-millimeter turret cannon. In 1951 Barnes would, at the request of the Office of the Chief of Ordnance’s historical branch, write an overview history of Ordnance’s activities during World War II, with particular emphasis on the tank. While apparently unpublished, this history is readily available on the Internet (http://worldoftanks.com/news/1812-chieftains-hatch-ordnance-dept-tank-development/). By the time of the completion of this report (June 12, 1951), Barnes was, as is indicated by his signing the document as “G.M. Barnes, Major General U.S.A. (Ret’d),” retired.

  Another endeavor of surpassing importance in which Barnes was intimately involved was the ENIAC project at the University of Pennsylvania. ENIAC is the acronym for Electronic Numerical Integrator and Computer, a breakthrough in what Barnes described as “man’s endless search for scientific truth.” Barnes envisioned ENIAC as being a machine dedicated “to a career of scientific usefulness,” although the “usefulness” he had in mind was work on equations connected with the development of a hydrogen bomb. For all his brilliance, not even Barnes would have grasped the fact that descendants of ENIAC would far transcend its original usage and limited thrust. Barnes also was instrumental in establishing White Sands, New Mexico, as a proving ground and the U.S. Army’s missile testing range.

  In the immediate post-war era, Barnes devoted considerable attention to researching and writing this book, his only major publication for public readership. The first edition, from the noted New York publisher D. Van Nostrand Company, appeared in 1947. This would apparently be the only edition during the author’s lifetime, which is somewhat surprising given the interest in weaponry in the aftermath of World War II. Recently, however, Literary Licensing has offered print-on-demand reprints of the work. Perhaps because there was only the one edition with no contemporary republication, Weapons of World War II has become rather difficult to find. A nice copy of the book, with its green cloth still bright and the dust jacket intact, runs north of one hundred dollars in the out-of-print market.

  Its contents are precisely what the title suggests; or, to use the characterization provided by Ray Riling in his Guns and Shooting: A Bibliography, the book is “an authentic account of small arms, machine guns, aircraft arms, etc., with illustrations and brief descriptions of each arm.” Those descriptions and accompanying illustrations are the key to the book’s value, for a reader can browse its pages and quickly determine whether a given gun was used in World War II, along with learning basic information about the weapon.

  Evidently the final decade of Barnes’ life was spent in relaxed retirement, because my researches found no indication of literary activity of any kind after 1951. Of course, it is quite possible he was involved in consulting, as one would expect of a man of his intellectual stature and accomplishments. Barnes died on November 15, 1961, and is buried in Arlington National Cemetery (Section 30, Grave 793).

  This book, one that is all too often overlooked by military and weaponry historians, is of enduring value primarily from a reference standpoint. It belongs in the library of anyone keenly interested in World War II or the evolution of American weapons of war. As such it forms a logical and welcome addition to the Firearms Classics Library.

  Jim, Casada

  ROCK HILL, SOUTH CAROLINA
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  ORDNANCE-INDUSTRY TEAM IN ACTION

  Left to right: Dr. Edgar C. Bain, Vice-President, Carnegie Illinois Steel Corporation; Dr. F. B. Jewett, President, National Academy of Science; Dr. William D. Coolidge, Vice President, General Electric Company; Major General G. M. Barnes, United States Army; Mr. Rudolph Furrer, Vice President, A. O. Smith Corp.; Dr. F. Sperry (now deceased), Vice President, E. I. du Pont de Nemours & Co.; Mr. C. L. Bausch, Vice President, Bausch & Lomb Optical Co.; Mr. Fred M. Zeder,
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  DEDICATED TO

  THE OFFICERS AND ENGINEERS

  OF THE

  ORDNANCE DEPARTMENT, U. S. ARMY


  PREFACE

  The task of providing ultra-modern and effective weapons for our armies and the Allied Nations in the last war was of such vast scope that it is difficult adequately to discuss it in a short treatise of this character. Nevertheless, the Ordnance weapons used by our armies in World War II are displayed in this volume by means of developmental and action photographs, their characteristics are set forth, and the highlights of their development are discussed.

  I have been careful to omit names of persons and companies making contributions to the success obtained, because to include them would require a separate volume. This work was done by the Science-Industry-Ordnance team working together to provide the best possible weapons and equipment for our armed forces. The team consisted of thousands of officers, scientists, engineers, industrialists, and workmen, all essential, all indispensable to the successful accomplishment of this mission. This book is intended as a tribute to those who through patriotism, sacrifice, and unselfish devotion to duty made possible these great accomplishments.

  G. M. B.

  Philadelphia, Pennsylvania,

  January, 1947.
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  Introduction

  THE ORDNANCE DEPARTMENT

  Purpose and Function

  The purpose of the Ordnance Department in this war was to equip our armies with fighting weapons. As it turned out, the Department furnished not only the fighting equipment for the American army but also a considerable part of the effective weapons used by the British, Russian, French, Chinese, and other Allied armies. While the Army Air Forces provided the airplanes, the Ordnance Department developed and supplied the weapons, bombs, and other types of armament used by both the Army and Navy Air Forces. Ordnance procurement in this war accounted for approximately forty-one cents out of every dollar spent by the Army for supplies and equipment.

  The broad scope of Ordnance responsibilities is defined by the National Defense Act of 3 June 1916, by other statutes, and by Army Regulations No. 45-5. The responsibilities of the Chief of Ordnance * so defined include the design, development, procurement, storage, issue, and maintenance of all ordnance equipment required by the Army. In addition, by mutual arrangement, it equips the Marine Corps with its fighting weapons and provides many items used by the Navy.

  Ordnance equipment includes all the weapons of the soldier—his grenades, rifles, carbines, machine guns, mortars, and their ammunition; artillery, from the small, 37-mm antitank gun, through the division, corps, army, and G.H.Q. artillery, including the 240-mm howitzer and approximately 150 different types of ammunition for these weapons. It embraces antiaircraft artillery from the 37-mm to the 120-mm “stratosphere” gun, and ammunition; it also includes directors, height finders, electric transmission systems, and electronic power control for the guns. It covers aircraft armament, including machine guns, automatic cannon, and their ammunition. It includes all types of bombs, except armor-piercing bombs, from the 4-pound fragmentation to the 45,000-pound demolition bomb, and the various types of bomb fuzes.

  Ordnance equipment also comprises armored fighting vehicles—tanks, tank destroyers, armored cars, scout cars, personnel carriers; and motor transport for the Army, including the many types and sizes of trucks. And so on— through a list of approximately 1,800 major items and more than 600,000 principal components.

  Peacetime Activities

  During the years of peace between the First and Second World Wars, the officers, scientists, and engineers of the Department worked continuously on the development and perfection of new types of weapons and ammunition. This effort included the sending of selected Ordnance officers abroad to study foreign developments, to insure that the weapons being developed in this country were not lagging behind those of Germany, France, Italy, England, and other foreign countries.

  Between 1921 and 1937 the Department was greatly handicapped by the meagerness of its annual appropriations. While the total appropriations for the Army were around 350 million dollars a year, the average annual Ordnance appropriation during that period was only 11 million dollars. This money had to cover the operation of the whole Department, including its six major manufacturing arsenals and Aberdeen Proving Ground. It was, therefore, impossible to produce weapons in quantity for the Army. Fortunately, however, as large parts as possible of these limited funds were spent in building new models of improved weapons, so that the Department would be able to go into immediate production in the event of a war emergency. The average annual sum allotted to research and development of these improved weapons was less than one million dollars.

  At the beginning of the emergency, Ordnance had fewer than 350 officers with the necessary knowledge regarding design, development, production, storage, and issue of ordnance materiel, a number obviously inadequate for the task ahead. It is self-evident that if this small group of Ordnance officers and engineers, trained during the years of peace, had not been available in 1940, the War Department would have been in a distinctly critical situation.

  During the period between wars, the Ordnance Department had been carrying out its plans for the industrial mobilization of the country. For procurement purposes the United States was divided into thirteen Ordnance Districts. One Regular officer, with a small office force, had been sent to each District and had surveyed the industries within its geographical limits. Plants were visited, and the various types of weapons which each manufacturer would be asked to produce were discussed with the management. Tentative war orders were placed with the plants—to become effective if and when an emergency arose. It is interesting to note here that some 85 per cent of the manufacturers so met accepted Ordnance war contracts.

  Preparations for War

  As war clouds began to gather, Congress increased the appropriation of the Ordnance Department for the fiscal year 1938 to 24 million dollars, and for the fiscal year 1939 to 112 million. These appropriations gave the Department its chance to accelerate its work and to revise and complete the drawings of equipment and to put them in the best possible condition for issue to manufacturers. Work was intensified on the development of important weapons, such as the 105-mm howitzer. Every effort was exerted to complete designs and proving-ground tests, and to urge the combat services to finish their Service Board tests so that the items might be standardized * and made ready for manufacture in case of war.

  In September 1940 the first large war appropriation became available for expenditure. Of this money, the Ordnance Department received what was then considered to be the startling amount of one and a quarter billion dollars, for the manufacture of equipment. The plans for industrial mobilization had been so effectively worked out that within six weeks nearly all of this money had been obligated to manufacturers.

  Throughout the years of peace, the Ordnance Department had repeatedly asked Congress to provide money for educational orders: that is, orders for complicated types of ordnance to be placed with selected manufacturers so that they might learn how such equipment could be produced. Small appropriations were obtained, and a number of important educational orders were placed for such items as gun recuperators, recoil mechanisms, and shell forgings. The firms, which had undertaken these educational orders had a considerable head start—which proved to be an important factor in the early delivery of certain vital types of ordnance equipment.

  The Department’s policy, from the beginning of the emergency, was to undertake a broad and vigorous program of research and development in all fields of ordnance equipment, to insure that our materiel would always be ahead of that of our enemies. The Department did not rest with the equipment which it had put into manufacture in the fall of 1940, but realized that these were merely initial orders and that, throughout the coming war, there would be accelerated developments of all types of equipment. It fully realized that when millions of men used their weapons daily and when their lives depended upon the efficacy of those weapons, there would be constant and pressing demands for improved equipment.
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  Chart I

  It is a common belief that troops in the field develop new tactics which call for the use of new weapons. Actually, the reverse is true. Development of each new weapon requires new methods for the use of the weapon—the methods being TACTICS. The Ordnance Department, therefore, took the OFFENSIVE in this developmental work and did not wait for our troops on the battlefield to feel the need for new weapons. It turned vigorously to the task of conceiving new weapons; for even after a new item was satisfactorily tested and accepted by the using service, it would take at least a year to put it into the hands of troops in the field.

  Organization

  The organization of the Ordnance Department as of 1938 is shown in Chart I, dated 4 May 1929. In 1939, in anticipation of the huge task of research and development made necessary by the war program, the organization was changed to provide the Office of Research and Engineering. Under this reorganization the Office of Assistant Chief, Industrial Service for Research and Engineering, was created and was charged with research and engineering activities for the Department. The Technical Staff continued to exist, as an advisory group.

  On 29 July 1941 the duties of the Chief of Research and Engineering were augmented so that they absorbed the Technical Staff. This change integrated the position of the Assistant Chief of Industrial Service for Research and Engineering, and made the office completely responsible for research, development, and engineering activities pertaining to the Office, Chief of Ordnance.

  On 1 June 1942, upon the retirement of Major General C. M. Wesson as Chief of Ordnance, Major General (later Lieutenant General) Levin H. Campbell, Jr., was appointed Chief. On 26 June 1942 the Office of the Chief of Research and Engineering was abolished and the Technical Division was established as an independent operating division, with authority to make contracts and to control all research and development funds. The Chief of the Technical Division was also made chairman of the Ordnance Technical Committee. The engineering responsibilities were taken over by the Industrial Division. This change constituted a great improvement in organization, since it placed research and development on a parallel with production, and permitted the necessary freedom of action.

  Thus, in June 1942, for the first time in the history of the Department, research and development were recognized separately in the Ordnance organization, with authority to drive ahead at full speed on improving standard weapons and developing new ones. The results which have been achieved since the reorganization have demonstrated the soundness of this new plan of operation. A record number of projects was undertaken, and unusually large numbers of items were successfully developed and placed in production.

  Since June 1942 there has been no further change except to replace the title of Technical Division with that of Research and Development Service, 1 July 1944 (see Chart II). The present organization of the Office, Chief of Ordnance, consists of four main services: Research and Development Service, Industrial Service, Field Service, and Military Plans and Training Service.

  Ordnance Technical Committee

  The Ordnance Technical Committee, organized in March 1919 by Major General C. C. Williams, then Chief of Ordnance, played an important part in this war. The purpose of the Committee was to provide a forum where research and development projects to be undertaken could be discussed, military characteristics be determined, and the action be approved jointly by Ordnance and by all of the technical services of the Army, Navy, and Marine Corps.

  The Ordnance Technical Committee serves as an advisory body to the Chief of Ordnance, who appoints an Ordnance officer as chairman. It has been in continuous operation since its establishment and proved to be an important means of coordination between Ordnance and the using services throughout the war. Every important project undertaken in research and development was processed through this committee. The committee minutes (O.C.M.’s) were concurred in by those members who were concerned in a particular development; and these minutes, after approval by the committee chairman, were sent to higher authority and became directives approved by the War Department. In this way, all the services concerned in the development of a new ordnance item were given the opportunity to participate and to assure themselves that their special or peculiar needs would be met.
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  Chart II

  For example, if the Department initiates the design of a new tank which may weigh 60 or 70 tons, the Corps of Engineers knows of this development through the Ordnance Committee Minutes, which a representative of the Chief of Engineers must sign. In this way the Chief of Engineers is kept fully informed as to what bridge developments may be required to permit the proper use of this tank in the field. The Ordnance Committee Minutes form an important permanent record of the research and development projects carried out by the Ordnance Department since 1919.

  Cooperation with Industry

  No sooner had the Office of Research and Engineering been formed in 1939 than it was realized that it would no longer be practicable for the Department to continue its peacetime policy of conducting the major part of its research and development programs in its own establishments and with its own personnel. The Department immediately decided to form a partnership with American industry so as to utilize the vast reservoir of civilian engineers and laboratory facilities to work jointly with the Ordnance Department on its many projects.

  Most manufacturers had had no previous experience in the production of munitions. It was obvious that they would encounter difficulties and would raise many questions concerning ordnance drawings and specifications. The Department therefore threw the manufacturing arsenals open to American manufacturers.

  Each of the arsenals was skilled in the manufacture of certain classes of ordnance equipment. For example, information on small-arms ammunition manufacture, on shell production, and on the design and manufacture of fire-control equipment and mechanical time fuzes was centered at Frankford Arsenal. The Ordnance Department’s non-ferrous metals laboratory was also at Frankford. Picatinny Arsenal had specialized in the manufacture and development of fuzes, pyrotechnics, and propellants. Rock Island Arsenal was concerned with the manufacture of tanks, mobile gun carriages, gun recuperators, and equilibrators. Watertown Arsenal had specialized in the manufacture of antiaircraft artillery, heavy artillery, and the centrifugal casting of gun tubes. Watertown also had the Ordnance Department’s ferrous metals laboratory, which had pioneered development of armor and armor-piercing projectiles. Watervliet Arsenal was skilled in the finishing of guns and in the design and manufacture of breech rings and breech blocks. Springfield Armory was the center of small-arms information.

  Manufacturers in great numbers visited the arsenals and were given all available data and information. In this way, Ordnance passed on its accumulated know-how to industry. Department policy was not to influence a producer to manufacture according to Ordnance methods, but rather to show him how the Department had produced these items in the past and to let him use his judgment, skill, and ingenuity in setting up his own manufacturing processes.

  Ordnance Engineering Advisory Committees

  It was to be expected that with the hundreds of items to be produced and hundreds of thousands of drawings issued to manufacturers, many questions would arise concerning metal specifications, tolerances, methods of manufacture, and reasons for making component parts according to certain designs or specifications. In order to provide an organization for the systematic transfer of technical information to manufacturers, and to provide a forum where engineering difficulties could be discussed, the Ordnance Engineering Advisory Committees were organized in the fall of 1940.

  All manufacturers with Ordnance contracts were asked to designate one or more engineers from each company who would serve as their representatives and meet with qualified Ordnance officers and engineers to discuss difficulties encountered. It was found that the field of ordnance equipment could be broadly covered through the organization of the following 29 Engineering Advisory Committees:

  Tank Committee

  Half Track Vehicle Committee

  Mobile Artillery Carriage Committee

  Antiaircraft Carriage Committee

  Automatic Cannon Committee

  Fire Control Committee

  Gun Machining Committee

  Gun Forging Committee

  Rifled-Bore Shell Committee

  Smooth-Bore Shell Committee

  Bar Stock Shell Committee

  Small Caliber Armor-Piercing Shot Committee

  Large Caliber Armor-Piercing Shot Committee

  Demolition Bomb Body Committee

  Pyrotechnics Committee

  Bomb Fuze Committee

  Cartridge Case Committee

  20-mm Cartridge Case Committee

  Artillery Fuze Committee

  Adapter and Booster Committee

  Primer and Detonator Committee

  Loading and Assembly Committee

  Mechanical Time Fuze Committee

  Chemical and Practice Bomb Committee

  Fragmentation Bomb Body Committee

  Small-Arms Weapons Committee

  Metallic Belt Link Committee

  Small-Arms Equipment Committee

  Small-Arms Ammunition Committee

  Industry’s response to the Ordnance invitation to send representatives to the meetings held in Washington, and at various arsenals and other places throughout the country, was spontaneous and complete. At the first meeting of each committee, the manufacturers’ representatives voted unanimously in favor of having the committees formed on a permanent basis. The members then selected a chairman, and an Ordnance officer was designated as permanent secretary to conduct correspondence and to write and distribute the minutes of each meeting. The action taken at each meeting was recorded and the minutes were distributed to all members.

  A resume of the activities of one or two of the committees will indicate the value of the results achieved.

  Tank Committee

  The Tank Committee was especially active, because before putting the medium tank into quantity production the Department had to incorporate important changes found necessary by battle experiences in Europe. Armor thickness was increased, and a 75-mm gun was mounted. Tank manufacturers actively assisted in this redesigning, sending draftsmen and engineers to work cooperatively with Ordnance engineers. At each meeting of the committee, changes recommended by the members were discussed, and many of these suggestions were incorporated in the design. Ordnance drawings were sent out progressively as the work of redesign went forward. Ordinarily, manufacturers would have had to wait until all drawings were received before undertaking production. The use of the committee method thus saved several months’ production time. At the same time, the manufacturers’ suggestions and criticisms had been obtained almost daily and were put into effect before tooling and quantity production.

  Another important feature of the committee's work was the coordination it achieved among manufacturers. Occasionally, when one manufacturer suggested a design change which would be beneficial to him, another manufacturer would be completely opposed to such a change. The committee thereupon debated such questions and made the best compromises to meet the general situation. Often a problem which presented itself to one manufacturer had already been solved by another, and all the manufacturers were able to benefit by this exchange of ideas.

  Still another important result of the committee meetings was the exchange of information concerning sources of material. Subcommittees were established to aid in the procurement of special parts, especially those used in rather small quantities. The requirements of each manufacturer were not always sufficient to justify special tooling, but, by combining their limited needs for such items, they were able to order quantities large enough to prove of interest to reputable sources of supply.

  Later, gage subcommittees were organized to coordinate the various manufacturers in regard to inspection difficulties.

  Small-Arms Weapon Committee

  The Small-Arms Weapon Committee, by solving such important problems as those concerning steel specifications, finishing of parts, and broaching of rifle barrels, greatly benefited both industry and the Ordnance Department. Perhaps Ordnance gained most, because it received the benefit of the advisory services of the principal engineers in each field of industry. In this manner, all designs and engineering principles of ordnance materiel were reviewed by many of the nation’s best engineers. Industry was aided by increased understanding of service requirements for parts and equipment and of the reasons behind certain designs and manufacturing instructions. In committee meetings, Ordnance was able to point out military requirements which governed designs. Suggestions for design changes greatly facilitated production.

  Later in the war, after production had started, the Ordnance Engineering Advisory Committees were reorganized as “Integration Committees” to handle production problems.

  Ordnance Research Advisory Committees

  In addition to the Engineering Advisory Committees, Research Advisory Committees, some of which had existed for a number of years, were enlarged and strengthened. These committees included the following:

  Ferrous Metallurgical Advisory Board

  Subcommittee on Cast Armor

  Subcommittee on Rolled Armor

  Subcommittee on Welding of Armor

  Subcommittee on Helmet Steel

  Subcommittee on Body Armor

  Subcommittee on Aircraft Armor

  Subcommittee on Armor-Piercing Projectiles and Bullet Core Steel

  Subcommittee on Gun Forgings

  Non-Ferrous Metallurgical Advisory Board

  Scientific Advisory Committee of the Ballistic Research Laboratory

  S.A.E. War Engineering Board

  S.A.E. Ordnance Advisory Committee

  Subcommittee on Air Cleaners

  Subcommittee on Power Plants

  Subcommittee on Transmission Systems

  Subcommittee on Tracks and Suspensions

  Subcommittee on Rubber Products

  Coordinating Research Council for Fuels and Lubricants

  Committee on Corrosion

  Committee on Paints, Varnishes, and Related Products

  Committee on Petroleum Products and Lubricants

  Ordnance Welding Committee

  An illustration of the way in which these research groups functioned to assist the Ordnance Department is indicated by the subcommittees organized under the Ferrous Metallurgical Advisory Board. These subcommittees, covering critical categories in the Ordnance munitions programs, as indicated by their titles, included more than 200 individual companies and represented approximately 85 per cent of the total industrial steel capacity of the United States. The groups met frequently, especially during the early months of the emergency, to act promptly and effectively on research programs, on urgently needed production capacities, on specifications, on improvement of processes, and on the conservation of critical alloys.

  By means of these committees and subcommittees, the best scientific and industrial talents and facilities were brought to bear in an integrated program on urgent Ordnance problems.

  In 1940 the President established the National Defense Research Committee (N.D.R.C.), under the chairmanship of Dr. Vannevar Bush. This committee acted to mobilize further the scientific talent of the country, especially that more or less “latent” in educational institutions. It was later reorganized to become the Office of Scientific Research and Development (O.S. R.D.). The two main divisions of this organization were the National Defense Research Committee and the Committee on Medical Research.

  A number of divisions and panels of N.D. R.C. assisted in carrying out Ordnance projects. Typical were the activities of the War Metallurgy Division, which worked closely with Ordnance in the solution of critical metallurgical problems. More than 200 Ordnance projects were sponsored with the N.D.R.C., of which approximately one-half had been completed by V-J-Day. Notable among these were the projects on VT fuzes and rockets.

  In addition to these, there were many other groups organized by engineering and technical societies, as well as by the Ordnance Department, too numerous to mention here, which likewise rendered outstanding services in the war effort.

  In all Ordnance development work the initiative remained in the Research and Development Service in Washington, where projects were conceived and general characteristics of weapons determined. These weapon projects were processed through the Ordnance Technical Committee to insure that they were the sort of things desired by the using services. Development contracts were then placed throughout the country with universities, laboratories, and manufacturing organizations for the development of materiel of these general designs. The results were far beyond expectations. Toward the end of the war, it was estimated that the Ordnance Department was at least a year ahead of the demands of the using services for most types of equipment.

  It often occurred, when new equipment was devised, that no battlefield need could be seen at the time of its origin. In such instances, production orders were withheld until demands arose. This practice frequently brought about delays of a year or more in getting the equipment into the hands of the troops.

  During the last two years of the war, however, a new system was introduced, whereby a limited number of a new ordnance item would be made: for example, the 75-mm recoilless rifle. This limited number would then be flown overseas, or shipped under special priorities, and given to selected troops for trial in battle. If they were found to be successful, large-scale production would then immediately be undertaken.

  Some important types of new equipment, such as a new armor-piercing ammunition, were flown to theaters of operation with demonstration teams. Requisitions received from the theaters as a result of these demonstrations became the basis for mass-production orders.

  The rate of production of new ordnance equipment toward the end of the war was so rapid that during the last three years of the war more than 1,000 new items were developed and brought into production. The rate was approximately 25 per month. Hundreds of thousands of draftsmen and engineers throughout the nation took part in this great plan of research and development conducted by the Department, and though the total number of draftsmen and engineers employed is unknown, Ordnance contracts involved more than 1,500 companies and thousands of subcontractors.

  The development of the 240-mm howitzer is a good example of how the Ordnance-Industry team functioned. In 1940, development was begun on the now-famous 240-mm howitzer and carriage. General layouts were made in the Office, Chief of Ordnance. The design of the carriage for this huge howitzer was a difficult and complicated matter, involving the use of a large engineering staff. Consequently, an Ordnance development contract was placed with a capable company in the Middle West. A few Ordnance engineers with experience in gun-carriage design were sent with tentative layouts to work with the company engineers. After the design had been formulated, a wooden model was constructed and inspected by the Chief of Research and Development and his staff and by representatives of the Army Ground Forces. Upon approval of this design, the pilot carriage was placed under manufacture. The howitzer was shipped from Watervliet Arsenal and the fire control from Frankford Arsenal. The completed unit was then brought overland on its own wheels from the Middle West to the Proving Ground, where it was successfully fired. The ammunition was developed in a similar manner. The howitzer carriage was later tested by the Field Artillery Board and found to be satisfactory after minor modifications, and the item was then put into production. The 240-mm’s great firepower was first used in battle in Italy and was of major importance in the successful drive into Germany. In a similar manner, hundreds of other ordnance items were developed and put into production during the war.

  The Gage Problem

  During the First World War, one of the greatest handicaps under which the Department labored in the production of equipment was the lack of proper gages. In the summer of 1938, therefore, a concerted effort was made to design gages for all items which would go into production when and if an emergency arose. Gages on hand at arsenals were brought up to date, and new gages were obtained for standard items. By renovating and modernizing gages on hand, it was possible to meet the early demands.

  Between 1930 and 1939, the Ordnance Department had created 9 district gage laboratories at certain universities to train personnel in the use and surveillance of gages. In addition to these, the Department established complete laboratories at six manufacturing arsenals. Today there are 32 gage laboratories, together with several sublaboratories.

  The emergency munitions programs issued in July 1940 indicated that the need for inspection gages would far surpass that included in any previous planning, on account of the excess load imposed by the aircraft, antiaircraft, tank, and ammunition programs, as well as by the British requirements, later superimposed. To meet these demands, estimates of the first wave of gage requirements were met by analyzing the early programs and ordering gages to meet these needs before the appropriation of funds for component production.

  Early in August 1940, a survey showed that the normal peacetime capacity of the gage-manufacturing industry would be inadequate to meet the requirements of the projected munitions program. After careful consideration, it was decided to expand seven of the outstanding commercial producers of gages. The Government gave Ordnance full responsibility to provide for capacity for all gages which would be required by the Navy, Army, Air Forces, and Allied nations.

  Between August 1940 and June 1941, the gage industry was so greatly expanded that the annual procurement of Ordnance inspection gages rose from SO thousand dollars to 30 million dollars. This expansion had been based on the general Ordnance procurement policy of centralized control in Washington with decentralized operation in the arsenals and procurement districts.

  As a result of this planning and expansion, no serious delay in the production program was caused by gage shortages. The Navy and the Air Forces were, in turn, saved from serious production delays by this early and rapid expansion of the gage industry.

  Standardization Procedure

  Standardization, in the military sense, authorizes procurement from industry, determines quantities by providing for a basis of issue, and starts training and tactical agencies to work in planning for the use of the new equipment. The procedure for standardizing a new item of ordnance is outlined below.

  The first step in standardization of an item after development by the Ordnance Department is its acceptance by the Service Boards of the appropriate branch of the Ground or Air Forces. This acceptance is then carefully reviewed by the top command of the using service in Washington—that is, headquarters of the Army Ground Forces or Army Air Forces. Headquarters, in addition to passing upon the acceptance of the new type of equipment by the Service Boards, determines the basis of issue which, when multiplied by the troop basis (or, in the case of theater stock-pile items, on the basis of anticipated theater requirements), determines the number to be procured.

  These decisions are then transmitted to the Ordnance Technical Committee. The Committee then determines the many ramifications involved in standardization—that is, availability of material, and maintenance and spare-parts problems, Ordnance training, and general adaptability to American industry. (These factors were, of course, considered during the development stage by the Research and Development Service.) After these determinations are made and a number of other routine matters are considered, the final standardization papers are prepared in the form of an Ordnance Committee Minute (O.C.M.) which, when approved by formal action of the Committee and of higher authority, becomes the basis for production, storage, issue, maintenance, and field use.

  By means of the Ordnance Technical Committee, complete agreement is reached between the designer and the user of a new piece of equipment before it is standardized. The “O.C.M.” procedure through which an item must pass before it is standardized greatly minimizes the possibility of faulty design or of the item’s failing to meet military requirements.

  Once a weapon is standardized by the Ordnance Technical Committee and approved by higher authority, it is placed on the Army Supply Program and quantity production begins. The weapon is listed in tables of equipment; operation and maintenance manuals are published; and it becomes an accepted part of troop equipment. Occasionally standardization is a lengthy process, but its thoroughness assures that the Army will receive the very best weapon which can be designed.

  * The Ordnance Department was established 14 May 1812.

  * “Standardization”—a military term meaning officially accepted and approved as a standard-type weapon by the War Department. See Standardization Procedure.
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  SMALL ARMS
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  U. S. Rifle, Caliber .30, M1—Right Side.

  U. S. RIFLE, CALIBER .30, M1

  CHARACTERISTICS

  
    
      
      
    
    
      	Weight
      	9.5 lb. (with Bayonet, M1905: 10.5 lb.)
    

    
      	Length
      	43.6 in.
    

    
      	Length of barrel
      	24 in.
    

    
      	Length of rifling
      	21.30 in., 70.8 cals.
    

    
      	Rifling
      	 
    

    
      	Number of grooves
      	4
    

    
      	R.H. twist, 1 turn in
      	33.3 cais., 10 in.
    

    
      	Depth of grooves
      	0.0040 in.
    

    
      	Type of mechanism
      	Gas-operated, semiautomatic
    

    
      	Feeding device
      	Clip
    

    
      	Capacity of feeding device
      	8 rds.
    

    
      	Rate of fire
      	Semiautomatic
    

    
      	Cooling
      	Air
    

    
      	Sight radius
      	27.9 in. at 100 yd. range
    

    
      	Trigger pull
      	7.5 lb. max., 4.5 lb. min.
    

    
      	Normal pressure
      	48,000 lb. lsq. in. (copper)
    

    
      	Ammunition types
      	Ball, A.P ., tracer
    

  

  SMALL ARMS

  The United States for many years has led all other countries in the development and manufacture of small arms, especially automatic weapons.

  At the beginning of World War I, our troops were armed with the caliber .30 rifle, M1903, and its modifications. Popularly known as the Springfield rifle, it had the world-wide reputation of being one of the best rifles in existence, if indeed not the very best.

  Soon after the 1918 Armistice, the Ordnance Department started working on a semiautomatic shoulder rifle to replace the Springfield. During the next twenty years, semiautomatic rifles developed in all countries were tested. Mr. John C. Garand, later employed at the Springfield Armory of the Ordnance Department, was working independently on his ideas for such a rifle. His ideas were combined with those which had been worked out at Springfield during this period. The result was the now famous semiautomatic shoulder rifle, M1, known as the Garand rifle.

  In 1939, when the Ordnance Department received additional, funds for completing the development of new weapons then pending, the Department accelerated work on this rifle and made plans for its mass production. The rifle had been thoroughly tested by the Infantry Board and received its approval. At this time there were several competing semiautomatic shoulder rifles, some of which showed considerable promise. The proponents of these competing commercial rifles used every means in their power to bring about the adoption of their models instead of the Garand rifle. As a result of the publicity given to these efforts, a Congressional committee was appointed to make an investigation. The competing rifles were tested in the presence of the investigating committee; the result was that the Ordnance Department was allowed to proceed with its plans for the manufacture of the Garand rifle. This proved to be a wise decision, as the rifle has met all of the service demands and has been found to be thoroughly satisfactory in all the widely varying theaters of war.

  The Garand rifle had its initiation early in this war, as General. MacArthur’s troops had been armed with the M1 shortly before the Japanese attack. During the trying days of our retreat in the Philippines, General MacArthur took the time to send the following cablegram to General Marshall (20 February 1942): “Garand rifles giving superior service to Springfield, no mechanical defects reported or stoppages due to dust and dirt from foxhole use. Good gun oil required as lubricant to prevent gumming, but have been used in foxhole fighting day and night for a week without cleaning and lubricating. All these weapons are excellent ones even without any modifications such as suggested.”
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  U. S. Rifle, Caliber .30, M1—Left Side.
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  An Infantryman, crouched in his foxhole on the Vire front in France, fires his M1 rifle at the enemy through a gap in the protecting hedgerow. The M1 rifle had no equal in the war.
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  Sgt. Walter H. Kyle, Yreka, Calif., Infantry Squad Leader, demonstrates firing position for the mortar grenade, a combination of a mortar projectile and a rifle grenade.
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